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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——— -
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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.



10 | PRACTICAL WIRELESS " December, 1945

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/

Jo HT— .. 7o GB-6

— Pou./er ‘ g‘
e)

) Acz ey i PN Z
o (o]
@ To Fuse @ °
Chass:s To Grid T
! o Jo Switch
ol o ole ,*1,7'/ r~ /% qk)
) 7o le 7o X
H1100 8 / LF. Prate Tl
< . / n
I3 Det CF Trendaorn i [® |7
~ L Fensrermer [
2
S . \ _
P L3 ©
&O\ To HT 100
6 LF
Tuning Drat ano
Reduction Drive
Hole ftor
Battery [feads
fe 1 =
= — 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.

Ilcating and \onulatlnz

Industrial Chemistry

Institute of Housing

Insurance

Journalism

Languages

Mathematics

Matriculation

Metallwrgy

Mining. Al subjects

Mining. Electrical Engin-
eering

Motor Engineering

Motor Trade

Municipal
Engincers

Naval Architecture

Novel Writing

Pattern Making

Play Writing

Police, Special Course

Preceptors, Collegc of

Press Tool Wo

Production Engmoermg

Pumps and Pumping
Machinery

Ragdio Communication

Radio Service Enginecering

R.A.F. Special Courses

Road Making and Main-
tenance

Salesmanship, I.S.M.A.

Sanitation

School Attendance Officer

Secretarial Exams.

Sheet Metal Work

Shipbuilding

Shorthand (Pitinan’s)

Short-story Writing

Short-wave Radio

Speaking In Publie

structural Engineering

Surveying

Teachers of Handicrafts

Telephony and Telegraphy

Television

Transport Inst. Exams.

Viewers, Gaugers, Inspec~

and County

tors

Weights and ‘\Ieasures
hnl)e(lor

Weldi

erolcss Telegraphy and
Telephony
Works Managers

If you do not see your own requirements above, write to us on

any subject.

Full particulars free.

COVENTRY RADIO

COMPONENT SPECIALISTS SINCE 1925.

A few items from our 1d. ANNIVERSARY LIST
containing details of 400 Components,

2-GANG '0005 MFD. Ist. Grade Condensers ... 1is. €d.
WEARITE “P” COILS, all types e 2%, 3il. & 25, 6d.
WEARITE 465 K.C. I.F. Transformers, screened ... 7s. 6d.
T.R.F. COI1LS M.W. with circuit, per pair we A4S, 64,
MAINS TRANSFORMERS, 90m a, 4v. or 6v. o 25s. 0d.
L.F. CHOKES, 475 ohins, 20 henries, 80 ma... e 65. 9d.

PROMPT SERVICE, COMPLETE SATISFACTION.

COVENTRY RAD'O

191, DUNSTABLE ROAD, LUTON

COUPON-CUT THIS OUT-

To DEPT. 104, THE BENNETT COLLEGE,

LTD., SHEFFIELD.

Plcase send me {(free of charge)

Particulars of....,
Your private advice

about.......... teetsesasaavearsrne

aecsaseriscias et

casssaraae

PLEASE WRITE IN

which does
not apply.)

.................} (Cross out line

..... casansese

DLOCK LETI‘ERS

Name. ..o iieeesassrerrasasassoasosorsassasascsasanss

Address ... ieieeerasarcrrrocccariorracerancsrssaannees

Test Matches on the air ; England in

the lead; plenty of Dagenit¢ and
Pertrix Batteries in dealers’ shops
everywhere. Times to look forward
to soon! Meanwhile we’re sorry
there aren’t enough Dagenite and
Pertrix to go round—the boys in the
East had to have the best batteries to
finish the job eut there.

DAGENITE o %3
PERTRIX

BATTERIES FOR CAR AND RADIO

HOLSUN BATTERIES LTD
37 Victoria Street, London, S.W.!

Di3/45:
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Aapping points would be an advantage, and a primary
«winding to carry a larger D.C. current-—say 150 mA—
"would increasc the scope of the test gear.

An output jack is wired across the specche coil; into
-this an output meter can be plugged during alignment of
the receiver with the aid of a signal generator.  Sg open
;circuits the speech coil when required ; this coil should

smoothed ; field smoothed ; Ai/Low impedance ;
low impedance; and finaily As,
connections,

HIGH IMPEDANCE MATCHING

l’s{i‘ﬁ position . "A‘T B O
I

H.T./
conipletes the input

o
feef
L

have a D.C. Tesistance of 2.25 ohms and an iwmpedance ]’Imp(\dance [ 8,500 | 4,750 | 2,750 “ 1,550 “ 873
of 3.5 ohns, in order to match into the W13, transformer.  [$2 or Hyl— J — . o

The illustration shows the finished unit; the cabinet is }R“t“’ ol 4855 1 g7 =aa g2l | 1.7
made of mild steel, finished in black crackle enamel ! o | e ar
and was sold before the war by Messrs. Premicr for,y Sv on H !Impedame | 34000 J 19,000 ! 11’000{ 6,200 | 3,500
153, Inside measurements are 11dins., > Ix:}ins.:-i_ 8ins. - “Ratio Jbowrs | | 555 | 42 81.5 !
which gives plenty of room both for the existing B T ’ i
components and any modification as the occasion arises,

Looking at the control panel, and working down ) o ,,Low ,',M?EPANOE MATcﬂlicL R
frow the top left-hand corner, the controls arc as follows :  |syin position .. ’ A l B ¢ b | E
Plug and sockets acting as Sg ; meter switch S, 3 match- I— 7 -
ing switch Sy; input sclector S2; output, H.T. mA, }(?‘3 OI‘d[LO“'-) 1 o= or >
and Aj/Aq meter jacks; field sclector 51; field in-out  fwpedance .. .| L 162 oss |2 | 1
switch 853 and 1he bottom sockets are: Iicld un- | (Whereir pedance is in ohms, and ratio is to 1.)

ng S.e g 2000
Y .
% © 'Outpur Merer } ? 2001
. ! o Matching Switch
600N Fiald
Selecrar inpur
- Selector,
- L
r PP\ \
& 600 H.2 ° °
< ~o °o_j
g 4000 M1
s S./ > =2
é 1 o
<
< [o]
1 00 t
3001 r r
2? w.
s T v
. Metor
" ! Switeh
Field .
In/Qur Switch
-
AT -
/4
“Anode 03/4

lnput For’

Single == 14;756';1 T HI+
Push Pult = Adnode t

HI+  Andde.d

" Theoretical circuit of the test speaker.

BOOKS FOR ENGINEERS — By F. J. Camm

Gears and Gear Cutting, 6l-, by post 616,

Workshop Calculations, Tables and Formulae, é/-, by post 6/6.
Engineers’ Manual, 1016, by post 11,

Engineers’ Vest Pocket Book, 715, by post Bi-,

Watches ; Adjustment and Repair, 8/-, by post /6.

Plant Engineer’s Pocket Book, 6I-, by post 616,

Screw Thread Manual, 6., by post 6/6.

Wire and Wire Gauges {Vest Pocket Book), 316, by post 319.
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An Introduction to Communications Receivers—4

This Concluding Article Deals with the Audio-frequency Part of the
Circuit and with the Important Subject of Noise Limiters and Filters

, By FRANK PRESTON, A MBritIRE. |

EFERENCE was made last month to the second
detector, but this part of the circuit was treated
very briefly for the simple reason that the second

detector of the average conununications receiver differs
little, if at all, from that in any modern superhet, It
i3 just worthy of mention in passing, however, that

P
A A Oy 0>
— = e
5= ==

% \\_II__'ff

05
4
—
R —r- -
2 o
E i [ #7-
Fig. 1.—Schematic diagram of a parallel limiter, where

diode D2 acts as a short-circuit on the A.F. load R2 wwhen
noise peaks occur. In this case a separate valve twould
generally be employed for A.V.C.

various systems of delayed and amplified AV.C. are
cemployed,  But as these are gencrally of standard and
well-known form it is not necessary to describe them
here.

A very fmportant aspect of the better elass com-
munications receiver is the noise-limiter circuit, which
is provided between the second detector and the audio-
frequency amplificr. The purpose of the limiter, as the
nane suggests, is to cut down the background noise
level. T gencral, the limiter is effective principally in
choppiug off the peaks of noise modulation arising from
man-made static.” 1t is well known that such interference
is generally in the form of spasmiodic bursts of statie §
these give rise to pronounced ““ erackles ** and *¢ bangs ”’
which tend to make reception unintelligible.

Reduction of Static Interference

A limiter can be sct to reduce the amplitude of the
peaks so that this does not exeeed the amplitude of the
required signal. The noise is not climinated by this
means, but its ctfect is reduced to sueh an extent that
signals can be read through it.

The ideat form of Jimiter is that £
which is sclf -adjusting to tlie o
amplitude of the signal. That is, o

-

=
the limiter ** chops off ”* any noise *_J
peakss which are greater in“ampli-
tude than the signal, whether it be
modulated or C.\V. Many limiters,
however, are not self-adjusting in
this way, but can be adjusied
manually to give any desired de-
gree ot ‘‘cut”  to the noise.
Clearly, if the noise is et to an
excessive degree the signal will

L

reduce the noisc level.  After all, the final requirement
is a maximun signal-to-noise ratio, .

Types of Limiter

There ave three or four principal types of noise-limiter
circuit, but there arc in addition sevoral variants of these
which~ have been developed by manufacturers for
inelusion in theiv reccivers. A very simple and old type
of noise Hmiter consists of nothing more than two
*“ Westectors '’ connected in parallel, but with reversed
polarity ;  these are connected in serics with a fixed
condenser across the telephone or speaker terminals.
During normal reception the rectifiers have a certain,’
small by-passivg eficct on the audio signal, but this
effect is'morc pronounced on sudden noise peaks. Two
rectifiers are used in reversed polarity so that the device
is cffective on hoth positive and negative half-eycles.

Parallel Diode Limiter

It is more customary to use a diode or double-diode
valve for noise limiting, and there are two principal
ways i which this can be done; the diode may be
connected in series or in parallel with the AL, output
from the second detector. Fig. 1 shows a parallel
method of connection where Dr is the second detector
and Dz is the liniter, The resistance marked Rz js the
AF. load for the second detector, and the A.X. signal
is taken from its upper (negative) end. The cathode of
D2 is also connected to this point, however, with the
result that, when there is an incoming signal the cathode
is biased negatively with respeet to carth. If, then, the
anode of D2 were connected to the carth line, D2 would
conduct and thercfore act as a short-circuit across the
audio load.

But the anode is given a negative bias of such a value
that the diode is jnst prevented from conducting during
reception of the signal alone. In the event of noise
pcaks being applied to the second detector, the cathode
of Dz is made more negative, In conscquenee, of this,
Dz will conduct and so prevent the application of
A, to the AT, amplifier. Thercfore, during noise
peaks, the amplifier is effectively muted.

In Fig. 1 the anode bias for Dz is shown as being taken
from a battery, through a potentiometer. In practice
the neccssary bias voltage would normally be {aken
from a convenient point in the H.T. systew. \

A single-diode series limiter is shown in Fig. 2. In
this case, the A Y. supply from the second detector to the
amplifier is taken through the diode Dz. This diode is

also be cut. As aresult, the signal
voluuic level is reduced and a
certain amonnt of distortion is
introduced. In severe cases, how- g

>

T } ?;/OROO

M=

ever, it is found worth while to =
sacrifice a certain wuount of signal
voluine and quality in order to

—

Fig. 2—A series limiter D2 acts as a “ gate,” opening in the absence of noise and
closing when noise is present. The second diode of D1 would be used for A.V.C.



December, 1945

PRACTICAL WIRELESS 21

given an initial bias with the result that it is normally
conductive.  Only when the anode is driven more
negative by noise peaks does Dz cease to conduct, so
Ureaking the A.F. feed and muting the amplifier.
Another method of producing a noise-limiting effect is
by operating the first A.F, valve (a triode) at such a low
anode voltage that the valve operates close to the
saturation point. Noisc peaks * kick over ” the valve
so that it is completely saturated and so becomes

cffectively  muted.” This arrangement has obvious
R HT+
50000
n
In,outl Output
eSMfd] |
il
£ I l HT=

Fig. 3.—A method of noise limiting in which a saturated
pentode A.F. amplifier is employed. This system has
. many disadvantages and 1s not often used.

disadvantages, chief of which is that a certain amount of
distortion is virtually inevitable. An iinprovement is
oblained by cmploying a pentode, as shown in Fig. 3,
by applying a reduced and variable H.T. supply to the
screening  grid.  Saturation again occurs, but better
reproduction is possible due to the sttaighter characteris-
tic of the pentode.

Among the various specialised types of noise limiter
Is that shown in Fig. 4. This is used in one up-to-date
American communications réceiver, and is both interost-
ing and cfficient. It will be seen that a double-diode
is used as both sccond detector and noise limiter; the two
scctions of the valve being marked Di  and  Da
respectively.  The limiter under consideration has the
advantage of being very largely self-regulating in that
the *“ gate opening > provided for the noise is controlled
by the signal being received.

It" will be scen that the anodes of both diodes are
connceted  together and to the LF. transformcr,
Reetificd A.I. voltages appear across the load resistor
marked R.2.  The cathode of D2 is positively biased

-

P | P [ Regulated HT,
- e ] +
-T T O (o2
g
D)
R,
00400
n
Limiter
Controt

[/ 2 B
1500000
3
-

Ra R 5 | *0S5
S0000n L
ra ~00/ l : I'0002 <0002 1:000/ HT-
- = "

Fig. 4.—A special tvpe of noise hmiter wsing one half
of a_double-diode. Noise voltages appearing across Rs
are in opposite phase 10 those appearing (with the signal
voltages) across Rz, and therefor cancel our. In this

case a separate valve 1s provided for A.V.C.

through a potentionieter (the front pancl limiter control)
witli the result that this diode cannot operate until its
anode is made more positive than its cathode. D1,
on the other hand, will operate when its anode is macde
only -slightly positive. Thus it will be scen that Dr
is always operative in the presence of any signal, whereas
Dz will operate only when a signal of more than a certain
amplitude (dependent upon the bias applied to its grid
by mecans of the limiter control) is fed to its anode,  In
other words, it will operate only when noise peaks are
present. .

Both signal and noisc voltages appear across the load
resistor Rz, but only noise voltages across Rj3, which
may be regarded as the load resistor of D2, The slider
of this variable resistor is earthed and therefore the
voltages across Rj are in opposition to those across
Rz2.  Andsince the voltages across both of these resistors
is applicd to the A.F. amplifier, it will be seen that the
noise voltiges arc cancelled.

The action of the circuit mayv be found rather easicr
to follow by glancing at Fig. 5, which is a sinmiplified and
rearranged version of the sane thing.

Referring again to Fig. 4, it should be pointed out that
Rs and the small variable condenser belween one end of
this and carth are pre-set components, and are set by
the manufacturers before the receiver is issued. Resistor
R4 is the normal operating control and is set so that D2
is biased well beyond cut-off when limiter action is not
required.  During reception of telephony when noise s
present, the control is turned until the required degree

l“

|

' ——

Fig. 5.—A simple bridge circuit which may help 10
explain the action of the arrangement shown in Fig. 4.

of limiting is obtained. For C.W. reception it is best
to turn the R.F. control fully clockwiseé and to reduce
the setting of the A.F. control ; this increases the ratio
of signal strength to B.F.O. amplitude.

Another type of noise limiter—more correctly, a
noisc filter——is sometimes used in communications
receivers, This takes the form of an A.F, choke in scrics
with a fixed condenser; this is connected in parallel
with the audio-frequency volume control by means of
an “in-out ” switch. The filter is designed to be
approximately resonant at frequencics of the order of
1,000 ¢fs., but produces a sharp cut-off above and below
a band around 1,000 ¢/s. In other cases, the filter cuts
off below about 400 ¢fs., but gives rcasonably uniform
response at higher frequencics,

The use of a 1,000-cycle filter gives another important
advantage : that of increasing the effective sclectivity
of the receiver, especially on C\W. reception. H the
filter is sharply resonant” at the frequency mentioned,
most of the adjacent-channel interference can be tuned
out by careful adjustiment of the beat-frequency oscillator
tuning control. A sharply tuned filier of this kind is
not, however, very satisfactory for use on telephony.

The audio-frequency amplifier of a cowmunications
recciver is generally made for only a limited power out-
put; say, 2.5 watts maximum undistorted output.
In limiting the output the main object is to reduce the
rating of the output valves. This, in turn, is done to
ensurc that there shall not be an excessive temperature
rise after the receiver is first switched on.
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A Loud-speaker One-valver

Constructional Details of a Set Based on Experiments
to Obtain the Maximum Volume from Only One Valve

HEN recalling some of the circuits used many years
ago with a view to obtaining maximum vohune
with a single valve, the writer decided to sec what

could be done iu this direction with a modern valve.
After some experiment a cireuit was arrived npon which
gives good speaker voluine from the local'stations, “Lhe
volume is actually greater than that obtained from a
normal  Det-L.F.” receiver., Of course, ecven better
results could e obtained by using a valve such as a

Old type plug-in coils are used as these give good gain,
although modern coils could be tried in the set if desired.”
Therc are three coils to the left—reaction, nmedium-wave
and long-wave loading coils. Tf desired, the long-wave
coil holder could be omitted and wave-changing effected
by removing the medinmi-wave coil and plugging in
anothier.  ‘T'he right-hand two coils are also for dual-wave
operation in the same way, and if plugging-in is resorted
to one holder only will be wanted. The coils are

HFC

approximately 2in. in diamcter and the
turns are as follows : medium-wave, 5
M7 4 turns; long-wave, 200 turns; reaction,

I 0003 Witg

P

¢

{
[T 1T

> 15 turns.  The reaction coil should not
he larger than is absolutely 1eCessary,
as it 1s in the anode circuit of the H.IW.

amplifier.
The transformer should be a good
type with step-up about 1:5. The

H.F.C.is a binocular model and should
also e of good quality, for it has to
couple the stages.

A Tellurium - Zincite  detector was
nsed, and this is semi-permanent. \Vhen
the receiver is switched off the H.I.
stage naturally ceases to function and
no signal is presented to the detector.
Because of this a setting will not dete-
rioriate for quite a long period. To
facilitate resetting, the detcctor is
nounted above the L:F. transformer,

-0003 Mta

not on the baseboard.

Operation

———
—
v

Fig. 1.—Reflex circuir diagram.

triode-peutode, but these are really separate  valve
clements in the same cnvelope aud camnot be called
single valves in the seuse usedin the old scts.

The cireuitis shownin Fig. 1, and is a reflex one. The
theory of opcration is as follows : the signal is tuned in
as usual by the first tuned circuit, and amplified by the
pentode in the same way as a normal H.F. amplifier.
Reaction is also applied, mainly because it cannot be
obtained with the detector as the latter is not-a valve.
This rcaction gives some build-up of the signal, and this
is then passed through the .0003 mfd. condenser to the
detector, the H.F.C. barring its passage in that direction.
It is then tuned by means of the sccond circuit in the
normal way ; demodulated and presented to the primary
of the LI transformer as an L.F. signal. The secondary
of this transfornier feeds the signal back to the earthed
end of the first tuning coil, which presents negligible
resistance to its passage so that it reaches the valve and
is amplificd.  Fhe sigual then passes through the reaction
coil and H.F.C. and is heard in the speaker,

Thus it will be seen that the valve is acting as both
H.F. amplifier and L.F. amplifier. The H.F, gain is
naturally not as high as would be obtained by using a
proper valve (for the pentode must be of the L.F. type
for final amplification), but, due to the use of reaction,
it does give a cousiderable increase of volunic.

Construction )

Fig. 2 shows the pancl layout, and a fairly Jarge panel
is necded to acconnmnodate the two .0003 mfd. air-spaced
tuning condenscrs. There are also two wavce-change
switches, and ou-off switch and reaction control.

The baseboard and wiring are shown in F ig. 3. Because
of the nature of the circuit it is recommendcd that the
layout'is followed, and also the run of wiring as shown,

- A H.T.of abont 120 volts is wanted,
and a valve of the Cossor 220HPT tvpe.
Both the wave-change switches 1nust

be set to thc same range, or similar coils inscrted.

The detector should then be set and the receiver switched

on. Both tuning condensers will have to be adjusted

to tune-in the signal, and the reaction coil moved towards
or away from the other coils as required. The detcctor
can then be adjusted for maximum volume—which will
be good speaker strength from the local stations. Actually
it will be found that little or no reaction is wanted unless
phones are used and distant stations tuned in. Although
operating cfficiently on loud signals the detector is not

H. F Tuning

H.{{Swirch Der\ Tuning

Detr, Switeh OI% Otf Switch
Fig, 2.—Panel layoutr. (A fairly large panel is requiredy)

Reaction®
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Fig. 3.~The baseboard and wiring diagram. ~

equal to a valve for the reception of distant signals, -

and the recciver is not intended for this.
If reaction cannot be obtained the leads to the reaction

coil should be reversed. Care should be taken to see
that the medium- and long-wave coils arc both con-
nected in the same * sense,” as shown in Fig. 3.

A Super Without the Het

Details of a Recent Invention
Television and Similar Signals.

HIS invention relates to circuits, systems, or
apparatus for the reception of wircless, television
and the like signals, of the type in which the

frequency of the incoming signal is changed in the
frequency-changer civcuits.

The type of frequency-changer reeciving apparatus in
general use is the superheterodyne, in which a local
oscillator is used to generate an Jgscillation to mix with
the incoming signals, and the output of the frequency-
changer circuit is at intermediate frequency. The
local oscillator is generally variably tuned, and kept at
a constant frequency difference from the signal frequency
over the tuning range of the receiving apparatus.

In the receiving apparatus which is the subject of
this invention, the variably-tuned local oscillator,
which gencrates a local oscillation to mix with the
incoming signals, and which is kept at a constant
frequency difference from the signal frequency, is not
used or required. The irequency-changer circuit or
apparatus is so designed or made that it oscillates at
the- frequency which is required as the intermediate
frequency. The incoming signals are fed or injected
into -the frequency-changer circuit and modulate the

for the Reception of Wireless,
By D'ARCY FORD

locally generated intcrmediate-frequency oscillation jn
any suitable manner or by any suitable method.

The circaits or apparatus in the recciver may be
so designed or made that all unwanted frequencics i any
part of the receiving apparatus may be filtered out op
bypassed in any desircd manner, and the wanted
frequencies used for the purposes of the invention.
Any suitable method of rectification or detection may
be employed, and any type of output of the receiver,
Radio-frequency amplification, interimediate-frequency
amplification, and audio-frequency amplification may
be used with this invention in any desired manner,
Any form of feed-back may be used if desired, and
any types or forms of controls.

Rectification
If desired, the circuits or apparatus may be so designed
or made that rectification of the incoming signals takes
place in a stage before the frequency-changer circuit.
The rectified signals may be injccted into the frequency-
changer cirenit, and modulate the intermediate-frequency
oscillation by any suitable method.
.In the superhcterodyne type of receiving apparatus
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there are three fundamental frequencies : (1) The input
at signal frequency ; (2) The locally gencrated oscillation
frequency; (3) The output of the frequency-changer
circuit at intermediate frcquency. In the receiving
apparatus which is the subject of this invention there
are two fundamental frequencies: (x) The input at
signal frequency; (2} The output of the frequency-
changer circuit at the locally generated intcrmediate
{requency.

As a modification of this invention, there may be
provided an additional or second frequency-changer
circuit, which locally generates an intermediate-frequency
oscillation at a different frequency from the first fre-
quency-changer circuit. The first intermediate-frequency
outpui, before or after amplification, may be injected
into the sccond frequency-changer civcuit, and modulate
the intermcediate-frequency oscillation by any suitable
method. The output of the sccond frequency-changer
circuit may be amplified or reciified as desired before
the output stage of the receiver.  This would be a double
frequency-changer, and there would be three fundamental
frequencies : (1) The input at signal frequency ; (2)
the output of the first frequency-changer cireuit at first
interincdiate frequency ; (3) the output of the second

frequency-changer  circuit  at  sccond intermediatce
frequency. )
As a further modification, or modifications, the

invention as deseribed may be used if desived in con-
neetioni with or combined with any suitable type of
circuit, oscillator, hetcrodyne oscillator or apparatus
for any suitable purpose.

In 4 convenient manner, or convenient methods of
carrying out the invention, circuits or apparatus may
be designed or made in any suitable manner, on all or
any of the principles described.

Fig. 1 shows an octode frequency-changer valve
circuit.

The suggested values for the resistors for a first
trial with a Mullard FC2A valve arc as follows:

R1, 150,000/200,000 ohms; Rz,I 50,000/200,000 ohms;
R3, 235.000/50,000 ohms; R4, 25,000/50,000 ohms;
R3, 20,000/10,000 ohins.

One aim in using the invention is to obtain a quiet
background, 1} no noises arc coming in from the
acrial, there is no point in gencrating them in the
reeciver ! )

A tunrcd R.F. stage would giye added sclectivity and
improved sigual strength, and cven then there would
be only i

ko variably-tuned circuits—all others are
fixed or pre-set.

A.V.C. can be applied to the R.T. and LI. amplifiers
in the usual manner, but A.V.C. to a sclf-oscillating
1.C. valve could be separatcly studied -before being
applied.

The frequency-changer valve appears to work best
when it is a litile more than just oscillating, and this
is comvenient for the input to the LY. amplifier.

Tt is suggested that in an experimental recciver a
rectificd current meter be used in the
« gecond detector” (say an 0—500 micro-
ammeter in the diode lead). This should

the F.C. valve for the input from the oscillator. A.V.C.
could probably then be applied to it without difficulty.

The early experiments were with a detector before or
combined with an oscillator-frequency-changer valve,
and this type of circuit still appears to have possibilities
tolln)cct the rectified signal voltages into the F.C.
valve.

Any valve in which the oscillator grid of the triode
section 'is connected to Gi is worth giving a trial.
Whether or not any special valves will be developed
in the futurc wiil depend on the value of the invention.

The cxperiments have-been carried out with an
intermediate frequency of about 120 kefs. A higher
L.F. than this could be uscd for the short waves, and
probably also the medium waves, but the best LF.
for a long-wave rcceiver can be determined later.

Modification

With an experimental type of circuit, the first LF,
transformer and the oscillator coil could be combined
in one component, by an extra winding or a centre
tap to the LI. transformer-oscillator coil.

A variably tuned oscillator coil would probably be
better in an experimental receiver.

This invention was first thought out in general prin-
ciples about 10 years ago, and the writer confesscs
he has worked very hard over it. He very much
regrets to say that he cannot possibly promisc to reply
personally to all correspondents.

An application for a patent Las been made for this
invention, but its commgreial possibilities arc at present
undecided.

WORKSHOP CALCULATIONS
TABLES AND FORMULAE
Eighth Edition
by F. J. CAMM

A handbook dealing with methods of calcutation, solution to
workshop problems, and the rules and formulae necessary in
various workshop processes. It contains all the information
a mechanic normally requires.
From all booksellers, 6/ net,
by post 6/6 from the publisher,

GEORGE NEWNES, LTD. (Book Dept.),
Tower House, Southampton Street, W.C.2.

7o LF R
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be watched for the LV, unmodulated — £om
* oscillation coming through, and the os- Aerial
: . 3 . Or R.F,
cillator kept a  little morc than just  ampiifier
oscillating.  For commercial veceivers the B
meter would not be necessary.
-
Valves
1f it is thought that the F.C. wvalve
oscillating so gently wonld not give a
constant voltage of output, a scparate o

oscillator could be used and made to

i
i+

£ Osc.
R3z

§

oscillate a little more strongly, and-a
portion of its output taken from a poten-
tiometer — either a2 fixed potentiomicter
with a variable oscillator control, or a
variable potentiometer with a fixed 0.C.
The oscillator anode of the ¥C2A valve
could then be connected to the screen,
and a grid leak and condenser used with

oc. ¢

An octode-frequency-changer valve circuit,
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A Usetul Test Oscillator

Front v

HE ““ideal " receiver for post-war use wasin process

of being built (and still 15 ') and the need arose for

a test oscillator with which to align the various
tuned circuits. A search in the cupboasd and a tour
of the local “ junk ” shops produced the materials and

—

‘ew of the finished instrument,

A Handy Accessory
Described by 2ATV

components  needed, with
the result shown in the
accompanying illustration,

The Circuit

Both the oscillator and
modulator valves are
Osram L63 triodes, work-
ing on the Hartley princi-
ple. In the interests of
stability, the R, oseillator
tuned circuit has a high
C/L ratio, the valuc of the
tuning capacitor, C4 in
Iig. 1, being 500 pul.
"The R, output is taken
from a tapping on the grid
leak Ry4/3, to an attenuator
network consisting of Ri,

Rz and Cr. The system
of tapping off the grid
leak, used also in the

andio oscillator, does not
permit of a large output
being taken off, but it does
ensure that the frequency of that output remains
unaffected by the setting of the attenuator. The RUE.
choke L2 must be of good quality and suitable for the
frequency range it is desired to cover. In practice it is
best to use two units in serics, a short-wave clioke

Fig. 1.—Theoretical circuir

diagram. Lo
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Driving
Spindle

" Capacriror Drum

Capacitor Drum

Fig. 2.—The double~cord drive system.

.connected to a “ broaccast’ component, the latter
'being at the H.T. end of the chain. The Helsing system
‘of modulation is used, the audio oscillator being a
low-frequency version of the R.F. circait. When not
irequired, it 1s switched out of circuit by means of Sz
iacross the A.F. choke winding. A final point is that the
joutputs are fitted with isolating capacitors, so that ‘they
can safely be applied to points at high potential.

Construction ! )
. The cabinet and chassis are built up from sheet
_aluminium, the chassis being fixed 1o the panel by
brackets so that the whole oscillator can be removed
‘as a complete unit, if necessary, for servicing purposes.
{The carrying handles were made ifom §in. rod bent to
sshape, the ends being drilled and tapped 28.A. for the
fixing screws. A hinged lid is provided for easy insertion
of the plug-in coils; switched inductances were tried,
but discarded as the longer wiring necessitated resulted
in parasitic oscillation.

The disposition of the components was not found- to
be critical, and there, was no trouble in oblaining a
symmetrical panel layout. ~ Naturally, no chances
.were taken, the power pack heing located at the opposite
end of the chassis to the R.F. section, with the audio
side in the centre. The change-over switch from R.F.
jto modulated R.F. is ganged with a similar switch
to \}\;t']'lcll are connected panel indication lamps, as shown
in Fig. 1.

Tt should be noted that the tuning capacitor C4 must .
be insulated from the chassis, which mecans that the
mounting bracket and the extension spindle, if one is
used, must be above suspicion. The dial shown in the
photograph was home constructed, being larger than is
normally obtainable, in order to take full advantage of
the space available. The scales were further * opened
out’’ by arranging for the djal to rotate some, 330 deg.
This was done by the use of a double-cord drive system,
a sketch of which is given in Fig. 2. This is’ seli-

‘some 180 to 530 kefs.

explanatory, the one point that perhaps should be
explained being that the.small drum should have a
(}iameter slightly greater than the radius of the large
drum.

Dials

The main dial plate, like the smaller ones, was made
of 16 s.w.g. alwninium, the boss being turncd from an
odd scrap of dural’ A small knob could be used for a
boss where turning facilities are not available, the best
for the purpose being one of the skirt knobs as sold by
Raymarts, Webbs and other firms. The 360 deg.,
divisions were cut with a scriber, as were the individual
scale markings after the oscillator had been calibrated.
The numerals were stamped in with Imperial number
dies, and the dial then cleaned up with emery paper.
The satin finish, for the purpose of preventing eve-strain,
was obtained by soaking the plate for some minutes in
a strong solution of household soda. The indentations
are blacked in by warming the plate and rubbing over
with cobbler’s heel-ball, the surplus being removed with

.a clean rag.

Range .

. As before mentioned, the various ranges are covered
by plug-in coils. The Eddystone standard -four-pin
type was used on this particular instrument, the primary
winding being removed in each case. The secondary
winding is then tapped at about onc-third the number
of -turns from the grid end. The range covered by a
coil will depend on factors which vary in each individual
case, so that it is not possible to give precise figures.
But, generally, four coils will be sufficient to cover the
popular -1.F. ranges, and the mediumn and sbort-wave
bands. As-the unit gives an ample output, harmonics
afford adequate signals up so some oo mefs. On short
waves the tvpe LB coil covers roughly 7 to 25 me/fs,,
and the R coil {from 2 to # m/jes. For mediun waves,
type P ranges from 500 to 1,500 kc fs. Inorder to provide
signals at the modern intermediate frequencies, it is
necessary to take off some 60 turns from the secondary
winding, using a type BR coil, and the coverage is then

The remainder of the construction is quite straight-
forward. It should be remembered, of course, that it is
necessary to entirgly screen the attenuator network and
the output leads, apart from the instrument itself, if
a satisfactory low minimum output is to be obtained,
Regarding the power supplies, hali-wave rectification
was found quite good enough, and 150 volts H.T. ample.

\ LIST OF COMPONENTS
{ Part ! Value Recommended Makes i
T 100,000 ohms | Erie, Dubilier, Bulgin, éte. ’
R2 100,000 ”» ”» »’
R3 1,000 ,, » » »
R4 75,000 ,, » ”» »
R5 20,000 ,, ” ” »
R6 500,000 ,, » » »
R7 75'00() » s ” »” kel
l gg 25.800 ” . » » ”»
C1 005 mfd. | T.€.C., Dubitier, Hunts, Bulgin,
etc. N
c3 00015 ., g @ B &
C4 .0005 ,, Polar, ].B., Bulgin, etc.
Cs 002, T.C.C., Dubilier, Hunts, Bulgin, |
etc. "
C6 d » " » v
c7 " K e . I
Cs 0, ”» ” » ”»
Cco | 005 » » » », i
Cc2 Yery low Consists of parallel insulated wires
1” long. ; 4

; +

*C10, Cl1 and temainder of power supplies: Values not {

critical provided smoothing efficient, 150 volts
H.T. smoothed being ample.

3 henties choke, tapped, tuned if necessary by a
patallel capacitance. Varley. B A

L3
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Our Forces Issue
S readers in the Forces know, we produced a special
A edition of this journal during the war, which was
issued frce to His Majesty’s Forces, so that copies
were available in most of the Forceslibraries. It was a
gesture made by the proprictors of this journal to those
who were uprooted from their family life and scnt to
districts where normal methods of distribution were not
available. The receipt of their favourite journal kept
our readers abroad, and at home for that matter, in
touch with their hobby and helped to leaven the tedium
of Service life,

I am reminded of this upon reccipt of the following
letter from Mr. R. C. L. Beardow, whom niy readers will
remember was G3TT before the war, and Secretary of
the Romford Radio Society :

I should like to thank your organisation for the free
distribution of PracTICAL WIRELESS to men serving in

. HAL Forces, T was always fortunate in being able to
get hold of it first during my vear's stay on the Gold
Coast while serving as a 1%,0.” Radio Mechanic with the
R.N. Now I have been demobilised [ have resumed the
reins of the above society and ask if you can give us
publicity as you always did pre-war,  We have resumed
meetings and are holding them every fortnight at 8.30
p.m. at the Red Triangle Club, North Street, Romford,
the dates for the month are gth and 23rd ond we would
welcome new members, Our programme will bo of
special interest to A.A. licencees and newcomers.”

Mr. Beardow’s address is 2, Gene Gardens,
Whalebone Lane North, Chadwell Heath, Essex.

The ‘¢ Electronic Navigator *’
IN order to explore the post-war possibilities of radar
in its application to safety-at-sca progranmmes, the
United States Maritime Comniission is testing five scts
of a new type of radar equipment. The new equipntent
is called "the electronic navigator. While somewhat
different from the radar of the armed services, fhe
electronic navigator has indieated possibility of post-
war application to Merchant Marine operations.  Major
sea disasters have resulted from collision at sea under fog
or in darkness with icebergs or other vessels. It is
expected that the electronic navigator will do much to
eliminate this hazard.

-Chinese Radio Puzzle :
MERICAN and Chinese authorities are amazed these
days at a radio station assumed to be opcrating
somewherc in China on 1,450 ke’s, and being on the air
uninterrupted for 24 hours a day. This station is
broadcasting only Amcrican miusic of transeriptions
and records, with hardly any repetition of the selections,
Thus, it is believed that there must be a tremendous store
of records from whichever source the station operates—
and cven more astounding is the fact that not a single
spolien word is heard duriug the entire day’s broadeasts.

Aur MRoll of ADerit

Readers on Active Service—Sixtieth List

D. C. Hall (Cfn., R.E.M.E., India Command),
G. Farrow (Cpl., S.E.A.A.F.),

J. Bosher (Cpl., B.A.O.R.). ,

F. J. Strange (L.A.C., R.AF.),

E. Gillen (L.A.C., R.A.F,).

L. Taylor (Sgt., R.A.M.C.).

P. J. Lambert (Sgt., K.R.R.C., B.A.O.R.)

By THERMION

What They Say . . .
“ MERICAN plans for post-war television are far
ahead of any European developments,” stated
Royal V. Howard, vice-president in charge of Engincering
of the Associated Broadcasters, Inc., in_an addrese
before the Institute of Radio Enginecrs at the Engineers’
Club in San Francisco, upon his return fromn Lurope,
where he headed a special scientific staff.

*“ What we need if we are to build a good peace is the
reverse of what happened at the building of the Tower
of Babel . . . I belicve that we can achieve that common
language which mecans understanding and working unity
among nations and I finuly believe that one of the most
important instruments is radin. Where the Tower of
Babel brought confusion, the towers of broadcasting can
belp the world work out a worthy peace.”—Edgar
Kobak, president of the Mutual Broadeasting Systen,
New York, in a special broadcast to Lurope on OWD’s
Voice of Ancrica.

Bits About Here, There and Everywhere
RADIO censorship in the United States ended 24
hours after Japan surrendered. Over a thousand
cleetronic devices are being prepared  to do  jobs
cheaper and better than they can be done by man. A
consolation : someone is still needed to turn the button
on. James E. Carson has been appointed  Network
Service Manager of the CBS Cadena de las Amcricas,
The Third Inter-American Radio Conference is to
begin on Scptember 3rl in Rio de Janeiro.  The
Ycliow Cab Co., of \Washington, asked for the authority
to cxperiment in the radio dispatching of cabs, The
Bell System, in the United States, reports that by the
end of this year it expects to have 2,000 miles of coaxial
cable network manufactured and at least three-quarters
of thisnileage in the eround.

Plans for Radio in Nigeria

PLANS recently approved by the Nigerian Legzislative
Council, which ‘will take from 10 to 20 years to

implement fully and probably costing some $160,000,000

in all, provide the erection of a broadcasting scrvice and

development of {elecommunications in this country.

FRESH FIELDS TO CONQUER

Romantic poets shed salt tears—
It rends their very bonms

To leave paor Cnpid high and dry
And turn their thoughts to ** ohms.”
Deserting romance in this Wiy,
The poct’s spirit jolts.

How can Divine afflatus rave

Of subjects such as ** volts ” ?

His flightsome fancy soaring high,
To earth falls plunk and rots,
When not for liim the lover’s sigh,
But simply mundane ‘¢ watts.”

What poppycock ! What piffling punk!
How biind the Bard must be
Who cannot in the march of Science
Fresh romante ever see,
Man, now endowed with Godlike power,
Flies hurtling through the skies,
And every day fresh wonders stand
Revealed before our eyes.
This we pronounce in ringing voice
And will not brook defiance |
There's Romance to the nth degree
Found in the March of Science.

' * Torcu,”
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The Decca

‘Navigator”

A Device for Controlling
Ships Coursed by Radio

on the sca or in the air, which
carries the Decca Navigator, can
plot its position and travel a
course to a margin of error
which can be reckoned in yards.
The accuracy of the system
expressed in a mcasurement of
time is ———— of a sccond.
100,000,000

The “ Navigator,” works on
different transmissions rececived
simultaneously on the onc acrial.
The space lines are indicated on
the chart by colouredlines. Each
line is numberced, The space
between adjacent lines is called
a ‘““lane.” The cnergy reccived
is converted to readings on the

Ships’ mains model * Navigator.”

1I1S new navigator, by means of which the lcading
boats of the minc-sweeping flotilla were steered
at H hour on D-day, is commparable to a radio
receiving set, andlis as easy to operate,  No mathematieal
formulie are involved. Tides and winds can no longer
cause drift “ off course.” The instrument is not subject
to polar attraction. By a simple reading of two dials,
the pilot of vessel or aircraft now always kiows his dead
trie conrse, and his exact position.

The Deeca Navigator receives its power from radio
transiission. This power is “ stepped up ” and con-
verted into energy which operatcs the two dials. Radio
waves travel through the ether in a series of ever
widening rings. By placing two or more synchronised
transwitters at specified distances, interseetion of these
rings is ohtained, and a “space pattern” emerges.
This “space pattern” is subject to mathematical
law, and when mapped, produces a positive picture.
Each point of intersection charts an exact location.

By such a chart on D-day the mine sweepers were
steered. The Decca Navigator was switched on and the
dials were set to the reading on
the chart given as the point of
departure. On the chart cvery
pin point position was marked
by the crossing of two lines, The
course through the space pattern
was noted, and the ship turned
o to its course.  When the dial
readings  corresponded to the
destination reading on the chart,
the veyvege was over, and the
moment for invasion had cowe.

World-wide- Operatipn

The Decea Nuvigator, givenu
the crection of suitable stations,
will he operable all over the /|8
world.  Recent tests have shown
it to be five thines mbre accurate
than any other known practicable
method  of navigation. With
three radio transmitters placed
one hundred miles apart, two
space patterns of approximately
three hundred divisions or lancs
arc  secured. Each lane is
divisible into tenths and hun-
dredths. Thus any craft travelling

dials which are in the same
colowrs. The dial indicator is
known as the Decometer, the
reading on which is given by a pointer which indicates
on a large dial calibrated in hundredths of a lane.
Units, tens and hundreds of lanes are indicated by
three dials, the readings of which are visible through
smmall apertures in the main dial.

As a result of one of the many patented features of the
design, the Decometer readings are unaffected by statie,
morse and other forms of interference.

The Decca Navigator differs radically from Radar
technique which, in general, is based on short-wave
pulse transinissions and the interpretation of these
pulses on a cathode-ray tube by a skilled operator ;
the Decca systern utilises unmodulated continuous
long-wave transmissions which operate direct reading
meters.,  DBecause it utilises very long waves its
readings are unaficcted Ly intervening objects. It is

useful at long range as well as within a mile or two of
the transmitting stations, and opcrates with cqual
cfficiency at’ground level or high altitude—over land
or sca. ’

-

Mr. H. F, Schwarz and Mr. W. J. O’Brien, the inventors of the “ Navigator.®
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Radio

Butlin

Description of Equipment Installed at Butlin’s Holiday Camp, Filey

HE equipnient has been
installed to provide a
comprehensive  and

most flexible system  for
entertaining the camp and
for administrative purposes.
After the camp was surveyed
it was decided that approxi-
mately 1 kilowatt of powcer
would be nceded to cover
all the parts, chalets, swim-
ming-pool, boating lake,
skating rink, tennis courts,
theatre, ete., and at least 12
separate programnies would
be required during the peal
entertainment hours of the
camp. To provide the most
flexible arrangement

that the loudspeakers should
be installed on as many
circuits as possible. Accord-
inglv a total of 6o inde-
pendent groups was decided
upon, which number
includes for future exten-
sions, without modifications
to the lavout of the appa-
ratus, cte. It was decided
that the size of the cquip-
ment and complex facilities necded would be such that
it would be impossible to obtain full control by units
mounted on the main amplifier rack assembly, therefore
a control console was designed from which immediate
control of the entire systemn and programme selection
could be under the care’of a single operator. Accordingly
the main equipment consists of two asscmblies ; .

1.8even Steel Channel Racks with :
" (a) Sixteen power amplifiers cach capable of developing

over 60 watts, thus with all channcls in operation .

approximately 1,000 watts of audio power is radiated.

{b) Remote relay panels for automatically controlling
the loudspeaker cireuits, selecting power amplifiers, and
completing their high tension civenits. IHlaminated
indicators  iinmediately show when  the appropriate
amplificrs and eircuits have been ** made alive by the
operater.  These panels are those mounted on the top
of the amplifier racks.

(c) Monitor test, output meter and valve tost meters -

arc provided in duplicate, for routine checking, fault
diagnosis, ete., whilst monitor loudspeakers arc mouunted
on the same panels for listening to the speech or music
output of the apparatus under test,

{(d) Two independent high quality radio units have
been provided so that, at all times, it is possible for
two separate radio broadeasts to be relayed to the pre-
determined sections of the camp, thus, for instance,
news bulletins can be broadeast to the reading rooms,
whilst light musical programmes ran be simultancously
broadeast to other rooms, bars and restaurants,

(¢) Time Clock Pancl. An clectric clock with large
dial has been installed for use of the operator in order
that he can synchrouise the programmes and arrange-
ments to fit in with the camp routine.

(f) Fuse Alarm Panel. A device has  been installed
in this unit which in the cvent of certain troubles,
immediately gives oral and visible warning of certain
faults ; for instance, should a cable be broken or damaged
a spring-loaded fuse will be rcleased sounding an alarm,
also indicating in which section the cable fault has
occurred,

Mr. St. Fokn Cooper ar the controls of Radio Butlin.
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() Alarm Signal Generator. This unit is an cleetronic
oscillator which generates three distinetive warning
notes. without employing any mechanical mixing parts,
these signals being controlled by relays from the console,
and are used for sounding calls mainly for administrative
purposes.

(h) Monitor Amplifier, This is a small, high quality
Iow output amplificr which is normally connected to the
loudspeakers fitted in the control room. This amplifiey
cnables the operator at the console to check and listen
to all broadcasts before radiating them to the various
scctions of the camp. The loudspeaker is connccted
via an automatic relay so that it becomes inoperative
when microphone announcements are made from the
console, thus there is no possibility of microphone howl,
The output of this amplifier is also connected 1o special
peak reading indicator mounted on the console which
cnables the operator to measure and maintain the signals
available for the inputs of the twelye individual channels,

In addition to the above units, mounted on the
main rack assembly there are a number of uwdti-ter-
nuination units, main switches and fuses for controlling
the supply o the separate units.

For operating-the relay, indieator lamps and signalling
circuits two heavy current medium voltage rectifier
units are used, so that the installation is entirely mains
opcerated, no batteries or accumulators being necessary
as used in telephone exchanges.

2. Control Console

This is the heart of the entire jnstallation and from
here the incoming programmes are selected, monitored,
and distributed as and when required to the various
scctions of the camp. The main units of this console
are :—

(a) Llluminated Loudspeaker Group Indicator Panel.

This shows the schematic layout of the camp and indij-

cator lamps are illuminated automatically to show the
operator which loudspeaker groups arc in operation
at any one time,

(b) Loudspeaker Group Selector Panel. This panel is
placed immediately below the illuminated loudspeaker

A
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group indicator panel ; it is fitted with sixty group
cclector switches for controlling the same number of
loudspeaker groups ; when one of the key switches is
depressed it counecis that particular scction of loud-
speakers to the input circuit of the appropriate power
amplifier. Simultancously thc correct indicators an
the pancl above are illuminated. In addition to the
above six other switches labelled “ sub-masters ”’ are
provided. These group the loudspeaker circuits into
six sections. These * sub-masters 7 are in turn connected
fo onc “ special master ** switcl which, wlien depressed,
automatically connects all loudspeaker groups. This
special arrangement has been provided to facilitate
operation, especially when using the console microphone
for “paging” or as a calling svstemy; for instance,
if it is known that an_executive is in one particular
section of the camp and le is required immediately on
the telephone, a call may be made via the microphone
and that call only transmitted to that section of the
camp by depressing the appropriate sub-master,”
thus the other programuncs or musical entertainment
in the other scctions of the camp will not be interrupted.
1f in the cvent of real urgency the probable whereabouts
of the cxecutive is unknown, the “ master ” switch is
operated which will then transmit the call simultaneously
to all sections.

1t will be noted that the indicator panel notifies the
operator immiediately which loudspeaker circuits are
in commission, but he is also able to listen to the pro-
gramme being {ransmitted to any of the loudspeaker
lines by depressing a small push-button mounted
immediately above  the loudspeaker group switches.
Similar switches are, of course, provided for the “ sub-
mnasters ” and ‘“ master 7 swilches. Sinltaneously
with the operation of these monitor switches a special
« peak reading ” output indicator meter is fitted so that
the operator can measurc electrically the power being
radiated and can adjust the voluiue controls situate in
this pancl to the point to cnsure that cach channel
is being injected with the input signal at the correct
level. The monitor loudspeaker usedd for these tests is
automatically disconnected when the control console
microphones are in use, but the indicator meter is left
connected in the eircnit.  This meter is the one mounted
on the left-hand side of the panel.

(c) Channel Selector Panel. This is the jack and cord
mounted on the right-hand side of the console. Tt is
provided with over 200 “jacks ” and cord plugs, which
enables the operator to arrange and sct up the various
plugs for the loudspealker circuits. Fach power amplifier
which feeds the respective loudspeaker groups is
connected to the jack, and by inserting the appropriate
plug into any ont of the twelve programmes he can
conneet them ail to one channel or to any combination
that may be necessary. Thus it is possible, for instance,
that onc loudspeaker group can be radiating a news
pulletin received via the radio unit, anothcr group can
be radiating a light musical programine received by the
second radio unit or alternatively a gramophone
programme ; the swimmning pool speakers can be in
operation for announceincnts originating from the
microphone installed there, a ‘special — programime
employing microphones and loudspeakers installed in
the theatre can be in use, sitnilarly any one of the four
main dining-halls may originate and receive their own
programiue or any of the programmes can be transmitted
fo alt of the loudspcakers. The operation of this panel
is similar to that employed at telephone exchanges.

(d) Input Sclector Panel. This panel, which is situated
on the left-hand sidc of the console, receives and allocates
the 36 input programmes that can be connccted to the
12 opcrational channels. The functioning of this is
opposite to that of the joudspeaker sclector panel. The
latter distributes the 12 channels to the 6o independent
loudspeaker groups, whereas this panel connects the
36 incoming programines into the 12 operational
channels. The input programies are as unger —

Console microphone .. .e 0. 1.
Console microphone .. .. No.z.
Gramophone .. .. ... No. 1

Gramophone .. . .. No 2.

Alarm Signal .. . No. 1.
Alarm Signal .. .e .. No. 2.
Alarm Signal .. . .. No. 3.
Radio ‘e . .. No. 1.
Radio .. No. 2.

Swimming Poo! microphones.

Boating Lake microphoncs.

Ballrooin North icrophones.
N Ballroom South microphones.

Four independent circuits from the respective dining-
halls, recreation rooms, adininistrative offices, etc.

‘Where microphone circuits arc concerncd an indicator
lamp is mounted above the appropriate control switch,
The purpose of this is when the microphone is required
in opecration the person requesting that particular
microphone operates a key-tvpe switch at the microphone
locality which automatically illuminates the indicator
lamp on this pancl. The operator at the console on
secing this signal, depresses the sclector switch beneath
the lamp, which then connects that particular microphone
circuit to the required channel. When the signals are
ready for transmitting he then operates the smail
push-button switch mounted beneath the input selector
switches. This then ¢ flashes” a signal to the further
end of the line so that the person requesting the micro-
phone is then advised that the microphone has been
connected and ready for use. This signalling system is
also cmployed for  flashing ” the announcer or artist,
say, for any reason, the operator at the console requires
the remote microphone to be finished with at the carliest
moment.

(e) Gramophone. Two independent clectric gramo-
phone motors with corrected * pick-ups,” treble and base
controls provided, one on either side of the operator.
These are so connected to the input selector switches
that both may be in usc simultancously to provide
two entircly separate programnes from gramophone
records on separate channels, or alternatively by
operating separate selector switches both gramophone
units may be connected to onc channel where * fading”
is required or continuity from one record to another.
A small indicator lamp is mounted on each playing
disc control pancl to cnsurc that the operator has
sclected the correct switch. This indicator does not
become itluminated until the circuit has been * get up.”

The above mentioned units are those which are
visible from the front of the console, and those units
which are employed for normal operation of the in-
stallation. Other intricate units are mounted inside the
console, being readily accessible by opening doors at the
rear. The most important items here are the line
amplifiers. These are employed to raise the minute
signals originating at the programme source to a
sufficient level and power to feed the input circuits of
the power amplifiers. There is one amplifier for each
channel. They are mounted in pairs per unit and are
entircly operated by A.C. mains supplies. These line
amplifiers are fitted with an extremely efficient automatic
volume control system, making it impossible for dis-
tortion to occur ; for instance, when any amplifier is in
use and the master volume controls for the particular
channel set to the desired level for normal speech,
should the speaker or announcer raisc his or her voice,
the special arrangement wil’ control the amplifier,
which will continue to give the correct output only.
This not only operates on speech but can be adjusted
by means of presct controls to operate on musical
frequencies.

Tor an installation of this character a large variety
of types of speakers is nccessary, each chosen to suit
the wvarying acoustic and the changing functienal
purposes of the buildings. There are certain circuits
Wwhich are installed with a large number of low level
high voltage units, whilst there are other circuits which
are provided with large diaphragm type speakers.
Tor external use there are a number of weatherproof
re-entrant horn-type speakers of unique design which
are able to radiate both musical and speech frequencies
over corsiderable arcas of the camp. These are mainly
used for announcing to the chalets, sports fields, tennis:
courts, swimming pool, boating lake, etc. '
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Improving Loudspeaker Performance—2

Baffles,

N Part I we were concerned with methods of extending
the frequency response of moving-coit loudsp(‘Al\CH
Suppose that this is now as good as we can make it.

In order to get the best uplodm tion of which the
loudspeakeris capable some additional equipiment such as
a baftfe-board, a horn or an acoustic labyriuth or some-
thing of this sort is necessary. This article is intended
to give an account of these aids to high-quality reproduc-
tion.

Labyrinths,

|

Fig.

'S

1.—A flat baffle-board illusiraring an asymmetric

mounting of the speaker.

The simplest of these to understand is the flat baffle-
board, illustrated in Vig. 1. The funciion of this is to
pre vent radiation fromt the back of the loudspcalker
cancelling that from the front at low frequencies. This
cancellation and resultant loss of power can occur when
the front-to-back distance of the loudspeaker measured
around the baffle equals
hatf  the wavelength of
the radiated sound. The
diaphragm of the loud-
speaker is quite capable
of preventing this cancel-
lation at high frequencies,
as  its  (limensions are
considerably greater than
the wavelength of high-

frequency  sound' waves.
N A

Yor cxample, 3 for a
3,500 ¢/s notc is approxi-

mately 2in. and average
loudspeakers usually have
diaphragimzs of larger
dimensions than this. As
the wavelength of a 50 ¢/s
note is 22ft., however, it
is fairly obvious that, for
a balffle to be successful at
low frequeucies, its dimen-

Fig. 3.—~A baffle in the
shape of a cabinet.

Horns, etc.

By S. O. MAWS

sions need to be particularly livge. Ifor a Joss of 3 dbs.
at 50 ¢/, for example, a batfle measuring 8it. in dJ.um ter
is necessarv: a batfle measuring ,tt square, a size
frequently used by oxpe rimenters, gives a loss of about
12 dbs. at 50 ¢/s. A point worth remembering, and it is
brought out in Vig, 1, is that the Joudspeaker should not
be mounted centralivin a symmetrical baffle, but should |
ideally be so positioned that it is a different distance
from the various edges of the baffle. The response curve
of a loudspeaker mounted centrally in a svinmetrical
baffle shows a dip and a rise, as shown in Fig. 2, at that
frequency for which the front to back distamce cquals

<. Tor this reason the use of an irregularly shaped
>

Laffle, or—and this comes to the same thing—asym-
metrical mounting of the loudspeaker in a regularly
shaped Dbaffle, gives a better response than ccentral
mounting in a symmetrical baffle,

Onc way of making a baffle more convenicnt in size is
to shape it into a box or cabinet as in the mujority of
radio reccivers, but this introduces a fresh complication,
namcly that if the length of the box is at all comparable
with ifs other dimensions, then the box will behave as a
resonator and will respond to one frequency better than
all others. The value of this resouant frequency will
depend on the mass of air contained within the cavity,
and for an average table model radio is probubly ncar

Spesker Wirh
Per fect
Baffl\e

.\
I AN
l‘ o,

. s
b i
/ gl

Speaker Centratlly
Mounted on Baffle

Response

Frequency——————3up-

Fig. 2.—Illustrating cffect of symmetrical baffle mounting
on frequency response. .
200 ¢/s, Tor the arger cabinets used to house cornmereial
r'x(hoamms the hgure is nearer 100 ¢fs, which is unfortu-
nate as it h.lppons to coincide with the bass resonant
frequency of the average 8in, moving-coil loudspeaker.
There is thus an excessive response at 100 c¢/s5, which
accounts for the unpleasant * Dboomincss” of such
radiograms. This efiect can be considerably reduced by
mtloducmor some resistance into the acoustic tuned
circuit, and one way of doing this is to place lavers of
felt (thc type that is sold for putting under stair carpets
is convenicnt) around the loudspeaker as suggested in
¥Tig. 3, This acoustic damping is much nmwove effective
in closed cavities than in thosc with open backs. The
idea, so often advocated, of lining the box with sound-
absorbent material bas very little to recomuend it, since
sound waves obviously have a velocity node at any
reflecting surface. If there is little or no air movement
at a surface, then any absorbent material placed on it
cannot introduce mwuch frictional loss unless it is a
particularly thick layer. 1t is, however, good scicnce
to line the sides of the cabinet Wwith felt if they are thin
and hence liable to vibrate at their natural period, for
this is another source of undesivable colouration in
reproduction. The cross-battening of cabincts is auother
method of avoiding vibration of the sides. -
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Study of Fig. 3 will show that the = ——
cabinet is roughly cquivalent to a baffle Spelgker Resspon/se
.. 3ft. square. If the cabinet is less wide on Ferfecr Baffle
L than it is tall, it is also an irregularly Spesker Response Z
LI shaped battle, "which 'is a good thing. n Labyrinth ¢

—

Moreover, the louds pecaker, being
mounted at the top of the box, is asyu-
B, | mictrically positioned in the battle, which
is again good practice.

+
*

-
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i Acoustic Labyrinths —_3 : L

So far we have regarded the reson- y N
ance of air in'a closed cavity as being _, ;
undesirable, and if the resonant frequency /0 :
lies within the frequency range over
which the loudspeaker is cfhicient, then
undoubtedly there will be an umwanted p
peak in {he response cwrve, It s : J
possible, however, to design an acoustic
systemn to provide a boosting effect at o 30 S0 00 200 500 4,000
frequency just below the lowor frequency freguency r./s ——

i DBs i
+
O

Response
~Q

Fig. 5.—Showing the improvement in bass response
produced by an acoustic labyrinth.

This is shown in Fig. 4. Ttis the length of the acoustic
path from the loudspeaker to the final opening which is
1mportant herc; the value of the cross-sectional arca
of the chamber docs not matter wmuch provided it is
not smaller than the arca of the loudspeaker diaphragm,
The theory of this labyrinth is as follows, At the bass
resonant frequency of the loudspeaker the labyrinth
presents maximum acoustic impedance (it is similar to
a quarler-wave acriadl in this respect) and thus the
amplitude of moverent of the cone is reduced consider-
ably. At lower frequencics the radiation from the port
at the end of the labyrinth has a component in phase
with the radiation froin the front,

] Spesker I

THie
‘JLIW““‘ ——— ——— ’J’
4 “ w Il,f
i !
= |||
L 20" { ‘
] ———— e -4) )'_
‘} (— Felt L/‘n/'ng/ ”

‘ . b |
Fig. 4.—An acoustic [abyrinth.  The fronr 10 back k\ : 2'6 ‘:_

dimension is not critical. !

:

fl

— e e
limit of the loudspcaker, in which case {he boost w
will help reproduction by holding up the response curve

at low frequencics. We can design such a system as
suggested in Fig, 4, in which the back hgs been T N

ramoved so as to show the internal construction. In Y I

this system the front of the loudspeaker radiates both Porr )

i

!

high and low [requencies directly into the roorn, but the el
back feeds the acoustic system formed by the two
vertical chambers,  The total length of the acoustic — - —

chamber is designed to be a quarter of a wavelength
long at the bass resonant frequency of the loudspeaker

used.  If this happens to be, say, 50 ¢/s, then A 53t.,

so that cach section of'the chamber could be 2ft. gin, . -
long, giving a total length of 5ft. Gin., as required, Fig. 6.—4 particularlv  compact labyrinth.
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TYP? J.s 200 n;;iﬂ Three L.T.s of 6.3v. 6a. 52
+ v, 3a. Rectifier .. .. .. .. =
U our IO || TYPE K. 200 ma. Three L.T.s of 4v. Ga
repare  for +4v, 3a. Rectifier .. .. .. .. 52~
TYPE L. 250 ma. Three L.T.s of 6.3v. 6a.
Let us show you how ! -+ 5y. 3a. Rectifier .. .. . .. 568/-
TYPE 250 ma. Three L.T.2 of 4v. 6a.
+4v. LT 56/~
Secondaries 400-0-400:
TYPE R. 120 ma. 4v. 5a., 4v. 3a. .. 40.-

TYPE §, 120 ma, 8,3v. 5a., 5v. 3a. .
SPECIAL UNITS MANUFACTURED
REQUIREMENTS.

Please note that, owing o dimensions and weight

Ll a0-
TO FRIENDS'

AMERICAN MIDGETS—Kadio and and Guilds Final Radio, Matric., | [} o TYPES H to M, kindly add 2/8 for canage and
Valves. By J. Bull. 2/6. Post 2d. Landon B.Sc.(Eng.), A.M.LP.E., HEAVY DUTY MULTI-RATIO OUTPUT TRANS-
NEWNES TELEVISION MANUAL. A.M.LMech.E., Plastics Tech- FORMER. 120 ma. 15 watts, tappings for 6L6s
By F. J. Camm. 6;-. Post 4d. nology, Draughtsmanship (all in push-puil, PXds in push-pull, low imapedance
THE MATHEMATICS OF W RELESS branches), etc., together with :rfgg:, 213'% gmgedaln:e . 1;::&23%. shxgl:h lmpﬁdan!:te
* ° i 3 ricde, 27,6 ;7 complete in: ns with each unit.

By R. Stranger. 1/6. Post 4d. particulars of —our remarkable | || priiERs” Rols or Celestion. S, P M. with

CATHODE-RAY  OSCILLOGRAPHS. Guarantee of

I’y Reyner, B.Sc., A.C.G.!., D.I.C.,
A.M.1.E.E., M.Inst. R.E. 86. "t

4d.
RADIO TEGHNIQUE. By A. G.
Mills, A.M.Inst. B.E. 12/6. Pust 5d.
RADIO RECEIVERS AND TRANS-
MITTERS. By S. W. Amos and
F. W. Kellaway. 21/. Po-t 6d.
Write or Call for Complete List, 1d.
THE MODERN BOOK CO.
(DEPT. PS,),
19-23, Praed St., London, W.2.

P - -

SUCCESS OR NO FEE

Write now for your copy of this

involuable publication.

prave to be the turning point in your
]

career.
FOUNDED 1885—OVER ’
==== 150,000 SUCCESSES ==~ ~
NATIONAL INSTITUTE OF
ENGINEERING
(Pept. 461), 148, HOLBORN
LONDON, E.C.I.

transformer 29/6. Less transformer 24/-. 10in.

with transformer 45/-,

OUTPUT TRANSFORMERS. Specia! offer, Multi

Ratio 30 : 1,45 :1,60: 1,80 : 1, 6/-.

SMOOTHING CHOKES. 20 henrys 100 or 120 ma.

10/- ; 20 henrys 150 ma. 12,6 ; 30, 35 or 40 heurys

200 ma. or 250 ma. 21/6.

DRIVER TRANSFORMER, Class B, 8/-

LINE CORD. Special offer, .3 amp. 3-way, 180

ohms per yard 1.9. Best quality.

BAKELITE PANELS, 18in.~ 6in.x}in,, polished

brown, 4,6.

Orders accepted by post only. Please help us to

eliminate clerical work by sending cash with order.

Please include postage with order. PRICE LIST

1d. stamp,

H. W. FIELD & SON, Colchester Road,
HAROLD PARK, ESSEX

It may well

Use I35 3t
ULTICOR

contains 3 cores of
non-corrosive Ersin Flux

Radio Experimenters are now able
to use ‘The finest Cored Solder in
the World,”’ Ersin Multicore. The
three cores of extra active flux en-
sure speedy soldering and eliminate
high resistance or dry joints.
Available from -electric
and radio shops, iron-
mongers, etc.
Nominal 1-lb. reels:

13S.W.G. 4/10 ea.

16 .W.G, 5/3 ea.

Size 2 cartons:

16 S.W.G. 6d. ea.

MULTICORE SQLDERS LTD. COMMONWEALTH HOUSE.
LONDON. W.C I Tel. CHAncery 517172

FOR THE
RADIO SERVICE
MAN, DEALER
= AND OWNER

The man who enrols for an 1.C.S. Radio Course learns radio
thoroughly, completely, practically. When earns his
diploma, he will KNOW radio. We are not content merely
to teach the principles of radio, we want to show our
students hpw to apply that training in_practical, every-day,
radio service work. We train them to be guccessful !

INTERNATIONAL CORRESPONDENCE SCHOOLS

Dept. 94, International Buildings, .
Kingsway, London, W.C.2,
Please e;}z{plain fully about your instruction in the subject

marked
Cemplete Radio Engineering
Radio Service Engineers
. Elementary Radio .
If you wish to pass a Radio examination, indicate it below. J
British Institute of Radio Engineers
P.M.G. Certificate for Wireless Operators
City and Guilds Telecommunications
reless Operator, R.ALK.
Wireless Mechanie, R.A.F.

Special terms for members of H.M. Forces and discharged
and disobled members of H.M. Armed Forces.

(USE BLOUK LETTERS)
Address ...

(Use penny stamp on unsealed envelope.)
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YOU
can become
a first=class

RADIO
ENGINXER

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,

T. & C. RADIO COLLEGE
NORTH ROAD, PARKSTONE, DORSET.

ﬂ (Post in unscaled envelope, 1d. stamp.) 1}
| Please send me free details of your §
1 Home-Study Mathematics and Radio 1
1 Courses.

| NAME......... sreeanreareetsas b vt !
1

§ ADDRESS ..ccoovuminurnnr rereerestnens s |
H I
1 P. 67.. .
?---————————————--

ELECTROLYTIC ~ CONDENSERS

LASKY’S RADIO offer for sale the following oon-
densers made by well-known manufacturer, new and

450 volt working, tubular 4/-

vult working, tubular . 46

volt working, tubular 36

1 can type. 500 volt wor 8/

16 m!ll . wet can type, 450 volt workin 7/8

8§k mfd, tuln. cardboard, 430 volt work| 8/8

4 mid. block type, 650 volt d/c worki 5/8
2 yufd. tabular, 600 volt ......... !

50 mfd, 12 volt
25128 volt biasi
O3 mid,,
Working ... ...

ing condense

P.M. Speakers. a 57, less trana., 21!- 61”7 R
less trans., 22'6: 8% Ruln, less trann 23‘6

Goodmarns, 3 or 15 ohm, v/eoil, as n-qmrul 29 8
b7, less trans., 22:6, %7 Plevsey, with trans. power
or pentode, 26/6' 10 and 127, prices ou application.
Volume Controls, all values, long spindle, with switch.
5/9, less, 3/6 Special type Volume control for midgets
2 neg. with awiteh, 5/9 each ; few only.
Tuning Condensers. A" -gang, AS new.

L0005 Midget

with trimmers, 13’8. ceramic  insulation ;  lese
trimuruers, 10, 6. all with fixing feet. Complele with
slow niotion drive and dial ag required, m;w, mjw

and sjw, ete., 4 6 exira.
Toggle Switches, all tvpes, 2/6, 2:9 and 36 each.
Systoflex, all sizes, 216 lu 36 dozen yards, best

guality. Mains droppers, .2 and .3 awp., with fixing
feet, 1,000 ohus, 6,6,

Coils, medinm wa ¢, high gain, matched 5/8 pair, fur
T.R.K. long aud medium wave coils, with cireuit
reaction, 10 6 per pair.  Cards of 96 assoried
registors, | watt, all useful values, 22/6; also G
tubular condensers, carded, 0004 to L wfd., 26/86.
TRANSFORMERS. ains standard 4 volt. 298,

with feet ; 6.3 volt, 32 8. Output types for speakers,
nidyet pentode, 59 1 universal, mediaw size, 7/8;
laree pentode type, 8/6.

Midget Smoothing Chokes, 500 ohm GO m/a. 6/6.
Line cord, . (1.2 amp., 70 ohnu per foot, 2 and
S-way. 3.11 d, gnaranteed.

VALVES.—We have over 6,000 new, hoxed and
guarantecd B.V.A. valves in stock at dist prices plug
tax. Pleare send your ¢ueries. Scnd us your require-
ments. Terms, (.0O.D. pro forma or cash with vrder.
Kend Ld. for price list of all goods..

LASKY’S RADIO
364, 370, Harrow Road, London,

w.se

_ A_Z_

everything
from A to 1 for a
merry Xmas 1945

10,000 Popular & Rare Radio

VALVES, exact type or suitable

Replacement, otherwise valve &
adaptor.

ACHLDD, ACP, AC2HL, ACpen,
AC2pen, AC5pen, AC5penDD,
ACSGYM, ACTP, ACVP{, ACVP2,
ACO44, AZ{, AZ3l, CCH35, CYI,
CYIC, CY31, Deé3, DA30, DD207,
DDT, DHé63, DH73M, DL, DLé3,
DO24, DW2, DwW4I350, DWA4I500,
EB34, EBC3, EBC33, EBLI, EBL3I,
ECC31, ECH3, ECH35, ECR30, EFS5,
EF6, EF8, EF3, EF39, EL2, EL3, EL32,
EL33, EL35, FC4, FCI3, FCI3C, H14iD,
HD24, HL2, HL13c, HIL2IDD, HL23,
HL23DD, HL41 DD, HL133DD, HL1320,

HLI320DD, 1W4i350, KT2, KT24,
KTé!l, KT63, KT66, KTWél, KTWé3
KTZ41, KTZé3, L?. MH4, MHD4,
MHL4, ML4, MS4B, MSP4; MSpen,
MSpenB, MUI4, OM4, P2, PA20,
PM2A, PM2B, PM?.HL PM?.?.A PM22D,
PM24A, PM24M PM256, PP3521,
PT4l, PX4,‘ PX25, Pen4DD. PendVA,
Pen25, Pen45, Pén45DD, Pen46,

Pen428, PenA4, PenB4, PenDD4020,
QP22B, QP25, QP230, S4VB, S215VM,
SP2, SP4, SP4B, SPI3C, SP4l, SP42,
SP2220, TDD2A, TDD4, TDDI3C,
TH2, TH48, TH21C, TH30C, THA4,
TH233, TH232i, TP25, TP26, TSP4,
U5, U10, Ul4, Ule, UI8, U2i, U3l
Us0, US3, U4020, URIC, UR30, UUS,
YU, UU7, UY31, V914, VHT4, VMP4G,
VMS48, VP2, VP2B, VP4, VP4A, VPI3A,

VP13c, VP23, VP41, VPI33, VP1322,
VS2, W2l, XSG, XH, XD, XP, XL,
X110, X24, X4i, X6IM, X63, X65,
Y63, Z22 — OlA, |A4, 1AS, 1A6,
iB4, IB5, 1C5, 1Cé, 1C7, D5, D6,
1D7, 1E5, |E7, IF4, IF5, IF6, IF7,
1G4, 1G5, 1Gé, 1H4, 1H5, 1H6, 1J5,
116, 1LA4, 1Q5, IP5, 1T5, 2A7, 287,

2D4A, 2DI3C, 2P, 3Q5, 5U4, 5V4,
5Y3, 523 5Z4, 6A4 6A7, 6AB, 6AB7,
6B5, 6B7, 6BB 6C5 6C6, 6C8, 6D5,
6D6, 6F6, 6F8, 6H6, 615, 617, 6J8, 6K6,
6K7, 6K8, 6L5, 6L6, 6L7, 6N6, 6N7,
6Q7, 6P5, 6R7, 65F7, 65K7, 617, 6U7,
6V6, 6X5, 7A7, 7A8, 7BS, 7B6, 7B7,
7B8, 7C5, 7C6, 7D3, 7Ds, 8D2, 10,
toD1, 11D5, 12A, 12A5, I2E5, 2]5,
12Q7, 128J7, 125K7, 12SL7, 128Q7,
12Z3, I3SPA, 14, 15, 18, 19, 20, 20D2,
22, 24, 25A6, 25L6, 25Y5, 2524, 2575,
25Z6, 26, 27, 29, 31, 32, 35, 35L6,
35Z4, 36, 37, 38, 39/44, 40, 41MTL,
41STH, 42, 2MPpen, 43, 45, 46, 47, 48,
50, 53, 55, 57, 59. 71A, 74, 75, 76, 79,
80, 81, 82, 83, 85, 89, 99, lé4v, 210DDT,

210VPA, 220B, 220TH, 354v, 954,

955, 956, 1821, 1853,

All at correct prices, Order C.O.D,
Under 10/-

Stamp with enquiries.
orders C.W.O.
EXPORT ORDERS INVITED.

Forces and Demobilised— peclal

attention.

J. BULL & SONS.

(Dept. P.W.)

246, HIGH STREET,
HARLESDEN, N.W.10

RADIOSALES

BCM/SALES, LONDON, W.C.1L

SPEAKERS,.—P.M. 2lin. Celestmn
'30/-. 3in. 3 ohm_ Goodmans, 30/-.
Rola, 5in., 22/6. All less trans, 6lin.
Celestion and 8in. Rola with multi-
ratio trans.. 28'6.

TRANSFORVERS, —Midget o/p pen-
tode, 6/- ; w1th centre tap, 6/6. 3 watt

pentode o

MAI\§ ’lRA]\SI‘\ORMFRQ —230  v.
A.C., 3.)0—0350v 6v.and 5 v, or 4 v,
and 4 v. L.T.s, 35/- each,

J\IZII)GL’I‘ZI( ‘HOKES,—15 Hy 60 ma .

i ach.

in. by by 2in., 7/8 e

MAINS DROPPERS. -—Wound on
porceldin formers with taps and feet.
.3 amp 750 ohms, 5/6. .2 amp. 950

4/6._ 1st quality jobs.
I‘LL( l‘ROL\TI(‘S —50 mid. 50 v., 5/~
mifd. . 2/8 ; 25 mfd. 25 v., 2/6.

A\IPLII‘IFR KITS.—15 watt, from
2 6¥6s, 6J7 driver and 6J7 inverter,
drilled chassis, complete Kit, with
valves ready to assemble £12 10s.,
including wiring

LINE CORT.—2- way 0 2 amp., 5/- yd.
3-way 0.8 amp., /- y

COTLS.—Boxed MW pau‘a with circuit,
5/6. Ose. coils, M.W., 465 kc/s, 2/3.

TWIN NG.—.0005 trimmers and

feet, 13/-,
REALTIOV 0001 solid

iables,

\ll( R()I’HO‘\FQ —Hand Xtal type by
Brush Xtal Co., with screened flex,
£3 3s. P.O. type, carbon mounted,
complete with trans., '7/8.

VALVE MANUAL. -—3/6
CIRCUIT MANUAL.

dielectric

AMPLIFIER MANUA D=
R{‘Slsggns .t w., 4d.; | w, 6d. ;
(‘ONDF'\SLRS——OOOI 005, 9 . s .01
1 .1, 3 .25, 1/6 1 5,28,
“[RL —6d. cou solder Gd. coil ;
tape, 6d. coil ; ﬂux, gd.
KNOBS.—lin. various, 9d. each ; 4

and 6 B.A. tags, 2/- gross. 2id. “oz,
Full list for 1d, S.A.E. Cash plus post
with order or C.0.D.

SUPER LINES AT VALLANCE’S

SHOOTEWG CONDENSERS : T.M.C., & mid.,
6. 8-8 mid., 5/6. 8-16 ‘mid. 6/3, 32 mid.,
7/1} Fixing ('hps, 414. each. B.1., 8 mifd., 4/1}.

All high voltage working dry clectrolyﬁcs.

FOR THE SHORT-WAVE SPECIALIST : Raymart
and ¥ddystone low-loss coil formers. 4- and
G-pin types, plain or threaded. Short-wave
coils covering 11-180 metres in § bands, plug in
type, 4- or 6-pin. Ceramic coil-holders, valve-
holders, 4- and 5-pin British, 4, 5, T Octal and
Loctal American types, also Mazda Octal, aerial
strain  jnsulators, T-pieces, feeder spreaders,
trausposition blocks, feed-through bushes,
and 4 B.A. stand-off inswdators, %in., lin., lin.
and 8lin, PFlexible and rigid couplers, Beebive
and pillar insulators, TXD, TXO, TXJ and TXW
dials, pointer knobs large and small, instrumient
knobs, tauk, bandspread, neutralizing, trisnming
and ultra-short-wave condensers,  Slow-motion
dialg, 100-1 ratio. AN at list prices.

FOR THE AMPLIFIER CONSTRUCTOR : Mains
transformers. Primaries, 200/250 v., secondarics,
450-0-450 200 m.a. 4 v. 3 amp. CT, 4 v. 5 amp.
CT,4v.3amp (T, and 4 v 3 amp., 50/8, Also
6.8 v. 5 amp. CT, 6.2 v. 3 amnp. OT, and & v.
4 amp., 42/9. Plas 2/8 postage and packing.
Any type uaing transformer wound to specification

HEAVY 'Y OUTPUT TRANSFORMER.—
Speuker matching from 1 to 30 ohms, valve
loads 1,500-16,000 ohms.  Will match almost
all types valves single-cnded stages.
Class A. AB1, AB2 and B, 15 watts, 38/3, G0
watts, 49/8, Full Instructions with each.

HEAVY DUTY MULTI RATIO : 19 Ratios for 2.5
ohin speaker. 70 nha. mngle ended stage. lo-
atruction leaflet with each, 18/8.

T.C.C. OIL IMMERSED SMOOTHING CONDENSERS ;
8 mfd. 500 volt working, 19;-, 4 enfd. 1,000 v,
working, 189,

P.M. SPEAKER CBASSIS 12in, : B.T.H,, 120/-.
(‘oodm.m, 135/-. Wharfedale, 130/- 15 ohuwns,
15 watts,

SPECIAL OFFER : Precision morse keys below cost
price, 8/8 each, L]MlTL]) QUANTITY.

GENUINE ROLA PM. SPEAKER CHASSIS,
bin., 21/8; 6iin., 22/6; 8in,, 24/-; 10in., 36/9,
Jess transformer.

Piease send cash and Postage with order, otherwise

C.0.D. Post your™ wants* to

VALLANCE’S

Push-pull

144 BRIGGATE, LEEDS 1
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Simple Indicator Lights

Practical Hints

AVING need of some small

indicator lights for a midget

receiver, I devised this method of
making them ecasily and cheaply.

I obtained {fromn a chemist a
small Iength of }in. diameter glass
tubing which 1 sealed at one end
by slowly rotating it in a gas flame.
I then made a seratch with a file
3in, from the scaled end which I then
broke off. 1 repeated this process
until © had the required number of

Front Of Cabinet

Soldering Tag

THAT DODGE OF YOURS!

Every Reader of ‘ PRACTICAL WIRE-
LESS *’ must have originated some little .
dodge which would interest other readers. 15
Why not pass it on to ns?
zuinea for every hint
page. Tnrn that idea of yours to account
by sending it in to ns addressed to the
Editor,  PRACTICAL WIRELESS,”' George
Newnes. Ltd.. Tower House, Somthampton
Street, Strand, W.C.2
and address on every item.
that every motion sent in musi be original.
Mark envelopes ‘‘ Practical Hints,”

SPECIAL NOTICE

A)) hints must be accompanied by the
coupon cut from page iii of cover.

a hole drilled in the bottom of the
tin to slide the lampholder through.

The spaccers can be made {rom
lengths of brass tube, and the flex
twisted once round, and run
throngh the tube. This saves any
pull on the flex when adjusting the
famp.

When completed, the job can be
given a coat of black cuamel.—H.
Taxsrtey {Carshalton).

‘We pay bhalf-a~
ublished on this

Put your name
Please note

Power Supply Modification
HAD tomake up a separate power
pack, for use on 200 or 250 volts
i A.C. The only transformer available

Bulb Holder Securing Screws

Bulb Hoider.

woodscrews Sokdering
Tag

gult’
Method of making pilot lights.

small tubes. I then made the sanic number of }in,
holes in. the iront of the cabinet and secured the
small tubes in these with a drop of glue at the
back. The bulb holders, T mounted in a block of wood
an inch square which had jin. holes drilled in it at
corresponding places to those on the front. The block
1 secured to the front with a 1lin. wood screw,—M. J.
CoLuins (Caterham).

An Adjustable Bench Lamp
S T have a large number of radio re-
pairs to do af home I found that the
*“light * question is always a problem, so
1 devised the adjustable bench lamp shown

in the accompanying sketch,

1t is made up from 4 lengths of electric
light conduit, a piece of wood for the base—
15in. long by 4in. wide—to hold the plugs,
Jampholder, conduit base plate and clamp.

The method of making and assembly is
as follows :

Cut a picce of wood 3in. thick by 1sin,
long by 4in. wide and on this mount the
wall plate, and plugs, ctc., and screw the
“ G clamp on the underside.

Cut the 4in. picces of conduit to the
lengths shown, and with a hack-saw cut

had only one primary winding, nawely
one for 250 v. The rewinding of the
primary not being a job I would undertake lightly, 1
rewound the two low voltage secondarics to give 5 and
6.3 volts respectively when used from 200 v. These were
both tapped to give the same from 230 V.

LT
Winding

OSRAM U0

Base Connections
Simple method of varying voltage of power pack outpur.

The 6.3 v. windings were brought out to 3 terminals
to be selected as necessary. The 5 v. supply to the
rectifier was connected as shown, and another key slot
for the locating peg of the octal base was filed out with
a small rat-tail file. Marks were painted on the valve
base to indicate which position was for which mains
voltage. Hence, simply by removing the valve from its
socket and re-inserting it in a slightly different position
the change from one voltage to the other can readily be
made.

The H.T. can be set to its previous value with a
potentiometer if necessary.—A. L. M. (Wolverhampton).

Flex Twisted Once
Round Each Spacer/

Side View
Of One Section
Of Conduit

down centre about 4in., then prise the cut ‘
cither way with a picce of bar, round the , , .
ends, and drill hole thmugh’ for O-BA gz’: 3Pip  2Fin Lamp

A ~ A % 5Amp.. (Q Amp. Holder
Dbolts. Make spacers to fit inside, and Plug Piug Plug £ 1
adjust these so that the other piece fits Mird Steel /l
“over to make a swivel joint. G* Clamp

The lampholder is cither serewed or forced
on to the end of a 3in. piece of tubing and

Mains Plug
An adjustable bench lamp.
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Impressions on the Wax

Review of the Latest

V.

RIEG scored an immediate success when he played,
together with other of his works, his * Concerto
in A Minor (Op. 16) ” during his first appearance

in England at the Yhilharmonic Concert on May 3rd,
1888. The success was not, as in many cases, of a passing
nature, in fact, one might well say that time has made
this Concerto more and more popular as the years have
rolled by. Much has been written about, shall we say,
the restricted appeal of classical music, but this work
is an exception, and it is this which undoubtedly accounts
for its increasing popularity and wide appeal.

Grieg is a master of creating and setting themes so
that tho full extent of their bmutl(x is revealed, and
althongh his major works are somctimes criticised as
wq.xrds their form, it is only natural for onc whose art
is predominantly uch in lyrical tendencies, to modify
the generally accepted formation of elassical comnosuwns
to suit his own ideas.

With the Concerto in question, onc enjoys music of a

distinetive tlavour which is enhanced Dy delightful

miclody, and rendered thrilling by its clever rhythmical
arrangement.  The work, as recorded by H.ALV. on
records DB6234-36 (three records—six parts), is per-
jormed by Arthur Rubinstein as the soloist and The
Philadelphia Orchestra conducted by Lugene Ormondy.
In this respect, comment is unnecessary, as oue docs
hear what one would expeet from such a combination,
namely, a perfectly superb performanee.

To follow the above recording, 1 strongly recommend
1.3V, C3455-56, as on these two records one can listen
to that Deautiful work by Becthoven, * Sonata in C
Sharp Minor (Op. 2%, No. 2),” plaved with such skill
and cxpression by Solomon.

The full title of the composition is * Sonata quasi
una Fantasia,” and the composer dirccted that it should
be played in the manner of an improvisation or fantasia,
‘and it is through the great beaunty of the first movement
rthat the name ““ Moonlight » has been coupled with the
Sonata. Solomon’s performance recreates the fecling
ithat the greatest improvisor in inusical history—
\bcothown—ls himself revealing all the magical beanties
‘and ,spirit of moonlight over the Lake of Lucerne, as a
_(rlth called Rellstab wrote of the first movenent.

I'rom the pianoforte, let us turn to a tenor of great
ability, and listen fo Heddle Nash—with the
iPhilharmonic Chamber Orchestra conducted by Maurice
Miles—singing  “ The Messiah 7 (¢ Comfort Ye, My
People ” and “ Every Valley Shall Be Exalted ).

These two arias are fine exanples of Handel’s melodic
invention, and Heddle Nash gives us a splendid
performance on 11317, C3454.

The . hightlight in the vocals on r1oin. records is
H.LV. DA1850, which is an exceptional recording by
that great soprano, Elisabcth Schumann, aeccompanied
at the piano by (jer.lkl Moore. Haydn’s *‘ She Never
Told Her Love ” and ““ The Sailor's Song,™¥ are the two
‘delightful songs which Elisabeth Schumann sclected
for this, her latest recording, and her rendering is an
outlstan(ling example of purity of tone, expression and
style,

A tenor recording in the Lighter Classical series which
will be widely appreciated is that by Robert Wilson,
with Orchiestra conducted by Henry Geehl, who sings
with great quality and expression ** Chicken Dinnah "’
and ““ You Are My Song Divine,” on #H.AM.T". BD11og.

The Doston Promenade Orchestea, conductied by
Arthur  Fiedler, have made a fine recording of
Tehaikovsky's * Engen Oncgin—Waltz—Act 2, Op. 24.”
This is a de 11ﬂhtful melodic composition, enchanting
and creative of the atmosphere of w great Russian ball
reminiscent of the Winter Palace, This recording will
have a great appeal to those who ¢njoy finc orchestras
und wusic,

Gramophone Records

Columbia
“ S\ MPHONY No. 6 in B Minor (¢ Pathetique’ Op.
74) » is often stated to be the best known and
loved of all Tchaikovsky's symphonies, vet strangely
enough, when he conducted its first performance at
St. Petersburg on October 28th, 1893, it failed to make
any impression, and, a few dayvs later, the great com-
poscr was dead.  There was a sensation as to the exact
cause of his deatlh, and it is a strange coincidence that the
day after the first perforinance, "Tchaikov skv told his
publishers to issue the work under the title suggested by
his brother Modeste, namcly, * Pathetic” Sy mphonv

Following closcly on the sensations and publicity
given to his death, the sccond perforniance received an
L11t11u51ast1c reception, and although the work now stands
on its merits as a svmphony, its popularity has never
diminished. It is said of the svmphony, that it was the
saddest music Telaikovsky cver wrote, but this is very
misleading of the work as a whole, as for example the
nature of the two middle movements which reveal the
lighter, happicr.and stirring side of his nature. The
Colunibia 1ccord1n° is by the Philharmonic Syniphony
Orchestra of New York,” conducted by Dr. Artur
Rodzinski, on Colmnbia DX1zo05-09 (five records—
ten parts).

As a distinct contrast to the above, the remaining
12in, Columbia rccord is by Harry Davidson and llls
Orchestra, playing No. 16-17 of Old Time Dance Serics on
Columbia DX1211. This mouth, he has sclected two
fine numbers, * The Last Waltz” and “Naval Three
Step,” and like the other recordings in this series, they
should malke you feel gay and in a dancing mood.

On the 10in.,, I rccommend Columbia DI32189.
“Sonata in F-—Allegro” and * Gigue.” Both are
played by Reginuld Keel (clarinet) aud Gerald Moore
(piano).

Monte Rev has recorded two good numibers on
Colimbia TBJI4°. They are “ One Dav When We
Were Young” and ‘““Play Gipsy Play.” He is
accompanied by orchestra conducted by Eddic Griffiths

Victor Silvester's Strings For Dancing make a very
tempting record for dancers—-if you can do the Tango—
out of ** Amargura’ and * Mi Amigo,” on Columbia
FB3148. Tiwo good tunes well playcd.

Parlophone
RICHARU TAUBER is in fine formn on Parlophone.

ROz0541, on which he lias recorded ** 1I'll Turn To
You” and * My Heart Is In Vienna Still.”

Geraldo and his Orchestra offer * There Must Be A
Way ” and “ June Comes Around Every Year "—both
fox trots—on Parlophone I'z092. Fine dancing tuncs,
well orchestrated and presented.

Joe Danicls and His Hot Shots in “ Drumnasticks
play ¢ Nice Going—Medium Bounce 7 (written by Joe
himsclf) and * Talk Of The Town.” These are on
DParlophone Fzogr and, as may be cxpected, they are
pretty lively.

Harry Roy and his Band have sclected two fox trots
for their latest recording on Parlophone I'2ogo, ““ 1'd
Rather Be Me” and ““ U Should Care.”

Nos. 39 and 40 of The 1945 Super Rhythm-Styie
Series will be found on Par[ophone R2981. They are
entitled *‘ China Boy M- and ** Rosetta 7 and play ed by
Teddy Wilson (piano) with rhythmr accompaniment,
aud they are snappy in presentation and arrangement.

Regal . .

THE one Regal 1 have to mention this month has been
recorded by Teddy Foster and his Band, and they

play * Takin’ The Trains Out ” and “ Drean”



December 1945

PRACTICAL WIRELESS

39

- GALPINS

ELECTRICAL STORES

408, HIGH STREET,
LEWISHAM, LONDON, S.E.13,

TERMS : Cash with Order. No €.0 .D-
All prices include garriage or posta ge.

- ELECTRIC LIGHT CHECK METERS,
first-class condition, electrically gnaranteed,
for A.C. muins, 200/250 volts > cy.
1 phase 5 awp. load, cach 12/6.

AUTO TRANSFORMERS. Step up ot
down, tapped 0-110-200-220-240; 1,009
watts, £5.

POWER TRANSFORMER, 1 kW, doulic
wourn, 400 volts and 220 voltsto 110 voltx,
o0 evele. single phase. Price £20,

AYTO TRANSFORMER, step up or step
down, 500 “m\ tapped '0-110-200-2 20-240
volts, £3 1

METAL REGTIF.IERS', laree size, output
50 volts | amp.. 35 -.

SMALL MAINS TRANSFORMERS, input
230 volts, output 11 volts 1 amp., 11/-.
METAL RECTIFIERS, laree xize, outpmt
12 volts 1 amp.. 17/6.

TRANSFORMER CORE ior rewinding only,
complete with clamps. size approx. 24 kW,
price 25/-.

50 VOLT MOTOR, D.C., input 4 amps.,
3 h.p., hall bearing, doible ended =halt
Lin. dia., slow speeil, only 500 r.p.an., shunt
wound, condition as new. also nu cood
slow speed generator. Price 50/-.

MOVING COIL METERS, all 2in. dia.,
flush mounting, 0-3 m/A ., 40/-; 0-20 m;A .,
40/- ; 0-25 m'A., 40/~ ; 0-30 m/A., 37/6.

ROTARY CONVERTERS, 210 v, A.C. to
150 v. A.C. at 600 watts, £10; ditto
230 v. D.C.to 150 A.Cat 700 watts, £10;
ditto 460 v. D.C. to 300 v. A.CLat L kW,
£25.

H.T: TRANSFORMER, input 200-250 v.,
output.  3,000-2.500-0-2,500-3,000 v, at
1,200 milliamps, rating 7 kW,
COOLIDGE TUBE filament transformers,
230 v. input, 11 v, output. fitted H.T.
insulator. iusulation 100,000 volts to
earth, £5.

LARGE HEAVY DUTY CHOKES, weicht,
241b., wound heavy eauge wire, suitable
for rewinding as auto traunsformers up
to 1 kKW, price 25/= carr. paid.

LARGE PAXOLINE PANEL, cize 147~
1in., fitted massane switch arm, 12 large
studs and contact blade, very smooth
action, price 7/6 each.

ELEGTROLVTIG GONDENSERS, 2,000 mf.,
23 v. working, 10/~ cach

BLOCK CONDENSERS, 2 mf.,, 1,500 v,
D.C. working, 7/6 cacli.

BELL TRANSFORMERS, output 3-5-8
volts, 6/- each.

LARGE OUTDOOR BELLS, 110 v. D.C.
working, 6in. dia. gong, 17/6.

LARGE FAN MOTORS, all direct current,
approx. 4 h.p. 110 v, series wound, in
first-class condition, 20/- each; ditto
complete with stand, starter, cage and fau,
D.C. MOTORS, as above, only for-220 vait,
in perfect order, 25/« each ; ditto complete
with stand, starter, cage and fan, 35/-.

CLOSED half-day Thursday.
OPEN all day Saturday.

Slow-Motion Dials
High grade reduction drives have
been in short supply. We can now
offer famous Burndept slow-motion
dial, dual ratio, panel mounting
instrument type, calibrated degrees,

3in. overall diameter . . . 12/6

Four-Gang Condensers
Ceramic insulation,. 300 m.mfd.
per sectlon capacuty increases anti-
clockwise ... .. 1716

EDDYSTONE

Specialized radio components are now
becoming easier in supply. New designs
keep EDDYSTONE the pre-eminent name
in Short-Wave technique.

Flexible Driving Shaft

Type S530. Frequentite insu-
lation, drives through 90 deg.

Length adjustable  between
4%in. and 6in. ... ... 5k
H.F. Chokes

Type 1010, the best S.W. choke
5/180 metres ... 2/-

Type 1022, Transmuttmg 250

3l-
Type IOII U.H.F. 25 to 12
metres ... 116
Type 1066, Al Wave Choke,
12,5 to 2,000 metres . .. 209

Neutralizing condensers
Type S481.—New and compact
design, size |4in. x 4in.x 1}in.
high. 1.5 to 4 m.mfd., Frequen-

tite insulation, silver plated
brass. 2,000 v. R.M.S. max. 306

Insulators

Tf?pe 916.—Beehive type stand-
113

Type 999.—-Aer|al low leak-
age type 1
Type 1019.—Midget stand-off 6d.

Type 1018.—Cone type lead
through .. .o .. 113
Temporary leaflet showing other ovailable
EDDYSFONE components 2.d. post free.

WEBB’'S RADIO, 14, Soho St., Oxford
St., London, W. 1. Telephone Gerrard 2089
Note our revised SHOP HOURS :—

9am.to5pm Weekdays. 9 a.m. to
1 b.m. Sac.

=~ELECTRADIX=

lnteresting and useful Bargains

MAKE YOUR OWN CRYSTAL SET
with our Crystal set assembly comprising
Condenser, Coil, Detector and Terminals
with wiring diagram, 9/6. Catswhisker
detectors, 216, Spare crystal, l-. Semi-
perm detectors, 216, Spare crystals,
mounted, 116.

AERIALS. 7i22 copper aerial wire, 50ft.
3i-. 100ft. 5/6. 30ft. Indoor aerial wire
on reel, 1f-. Egg and shell insulators, 3d.
93. Lead-in wire, rubber-covered, 3/ doz.
yds.

WIRE. Single silk-covered magnet wiré,
28 gauge 7/6 Ib., 30 gauge 9/- ib., 32 gauge
1216 1b. Enamelled and SC C. wire,
18 gauge 3/2 Ib. Twin bell wire 100 yds.
for 12i-.

BELLS. Tangent Ironclad bells, 230/50
volts A.C., 6in. gong, as new, 42/-, Klaxon
and Secomak super Horns, 230/50 volts A.C.,
in new condition, few only; 70/~ each.

MIKES. Recording and announcer’s hand-
mikes, multi-carbon, metal clad, service
type, by Tannoy and Truvox, W|th neat
switch in handle, 21/-.

CIRCUIT BREAKERS. Eilison make,
mounted on sub-base, double pole OIL,
2001230 v. AC,, smg!e phase, 200 amps,
i5in. x 13in. x |2|n weight approx. 501b.

ditto, 300 amps., I7‘|n x l4in. x ISm
weogh approx, 89Ib 220v. 1,000 amp.
S.P. 50 cy., D.P. with no-volt hold-on coil,
loose handle switchboard mounting, oil
switches, by Fergusson & Palin. All offered
at very low prices to clear.

AM. CUT-OUTS on base with bakelite
cover, 4in. x 3lin. x 3fin., D.C. 12 volts, 40
amps., or 24 volts 40 amps., 35/~ each.

MOVING COIL HEADPHONES P.M.,,
less headbands. Here is a wonderful
opportunity to secure highly sensitive
headphones with coils energised by the
famous ALN! magnets. These moving
coil sound units have a 45 ohm. lin. coil.
They can also be used as miniature mikes,
or as a miniature loudspeaker if matching
transformer is used. Size Ilin. overall,
in bakelite case with 3in. front flange.
As new. Price each 12/6, or per pair 24/-.
Moving coil headphones with Brown type
double steel headband and cord, 2916 per
pair.

DIMMER RHEOSTAT SWITCHES.
1 ohm to 0 and off up to 3 amps., for
regulation of 6 volts A.C.ID.C. Charger
subcircuit regulators. Model speed control,
ete., |-hole fixing and extra bracket for
rack. Hollow knob has base for miniature
Bulb to glow when ‘' ON '’ ; new Aetna
Co., U.S.A. Price 216 each. Postage 6d.

TURNTABLES. Ball-| bearlng for table
sets, model railways, etc. ; bakehte body
4}in. dia., 2/- ea.

MAGNETS. Midget ALNI perm steel
disc magnets, Zin. dia, with centre hole
3lysin. dia., of tremendous magnetic force ;
unlimited uses, 316 each. Horse-shoe
permanent-steel magnets, various sizes
from 316 each.

SUNDRIES. R.AF. 10-way terminal
strips 7in. x jin. x l}in,, 219. Bakelite
sheet 3/anin. thick, 3/- per sq. ft. Empire
tape, 216 doz. yds. Empire cloth, 4i6 per
sq. yd.

ELECTRADIX RADIOS

214, Queenstown Road,
Battersea, London, S.W.8.

e [elephone MACaulay 2159 S
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Open to Discussion

The Editor does pot necessatily agtee with the opinions
of the d

e accompanied by the name and

d by his c d
(not ily for publi

All [ettets must

Voltage-dropping Calculations
IR ,—1 received the May and June copies of PrACTICAL
WireLess a few days ago. The May copy having
been delayed they arrived almost together. " They are
the first Pve scen for some tivie now, and they cerfainly
uphold the pre-war reputation PracricAL WIRELESS
had.
On looking through the June issue, I noticed T. E.
Millward’s letter on voltage-dropping calculatious for
_condensers in an A.C. heater circuit. Whilc his solution
" is the correct one, I thought a sinplified method would
be of use to some of your readers. This method has the
further advantage of using Ohms Law, therefore, if we
Lknow any two factors we can find the unknown,
106 1
2w f 17
in mfds, I=current in amps. E=desired voltage drop,
f=frequency in cycles, 27=6.28 and 108=1,000,000.
As 2 and 108 are constants this can be reduced to

1
159267-5]7
= and as 50 cycles are used in the solution

The usual formula is C= Where C=capacity

C=
and is the most common mains frequency, we can reduce

. i
it still further to C=3184.7 i
answer by 2 and for roo cfs. divide by 2.

As C is acting as a resistance we are actually using
3184‘.7 I and T— EC
) B ¢ 4.7
always remembering I in this case is voltage dropped.

In the case given of four 6.3v. 0.3A and one 4ov. 5.3A
valves, with a mains supply of z3ov. so cycles, total

For 25 cfs. multiply

Ohms Law .-, if C==3184.7 1—14 E==

heater voltage=635.2v. at 0.3A and as the condenser,

voltage is in quadrature relation to lheater voltage,
voltage to be dropped=+v2302—65.22=220.5
. C=13184.7 n(:;:_=4.33 nfd. to two places.
220.5
As capacity reactance is negative, there is a voltage
lag for o0.25 of a cycle, therefore the current to pilot
lights of 0.3 amp., would be in their rated value wheu the
sct is switched on.
Thanking you for the prompt despaich of Pracrican
Wirrress and wishing you a speedy return to the
weekly Pracricar Wirrrrss—7T. Moore (S.E.A.C).

Mains Consumption
SIR,—A very uscful estimate of the current consump-
tion of a radio recciver or radiogram can be made
without any expensive apparatus using the following
nicthod.

First make sure that all clectrical apparatus in the
honse is switchod off with the exeeption of the radio.
(N.B.—Clocks can be ignored since their conswuption
is negligible.)

Next, with the aid of a watch, count the number of
revolutions of the disc in the clectric light meter for a
period of 5 minutes. A shorter time would do, but the
longer period gives greater accaracy.  Most uiwcters have
cither a linc or spot marked on the disc to facilitate
counting,

Once you have this figure the consumption may be
arrived at in two ways. The first is only approximate,
but usually sufficient for estimating the nuniber of hours
running which may be expected from a unit, It consists
simply in switching off the radio and then switching on

- lights until the disc rotates at the same speed as when the
set was on. .

The combined wattage of the lamps required is equal

to the drain imposed by the set: for instance, if a 60-

tion).

watt lamp together with a 15-watt lamp give roughly the
same nuber of revolutions on the meter as the set.
the figure of 75 watts may be taken as near enough.
The drawback of this method is that the wattage marked
on lamps is often an approximate one only, and also it is
difficult, however one juggles the lamps, to get ncarer
than 5 watts. Usually this docs not matter.

The sccond nmicthod will appeal {0 the mathematically-
minded and is far more accurate. ’

Firstly, from the nuinber of revolutions counted for
the set in 5 minutes obtain the figure for one hour
(i.e., multiply x 12).

Next ascertain from the meter the nuniber of revolu-
tions per unit (I.W.H.). This will be marked on the
case, and is usually somewhere between 1000-3000.

With these figures onc can either work out actual
watls consumiption as

Set revolutions
Revs. per K,W.14.,
" Revs. per K'W'H'~ho s per unit
Set revolutions  NOUrS Per unit.

As a guide it may be taken that an A.C.'set will con-
sume 45-85 watts with an extra 30~45 on gramophonce
according to the motor used. A.C./D.C. scts usually
consume more since the voltage-dropping system for the
heaters is less efficient than a transformer.

This latter micthod is equally applicable to irons,
ﬁz{tgels,)aud other clectrical equipment.—G. KEATING

watts

Economy Superhet
IR,—With reference to P. Stearn’s Economy Com-
munications Superhet in the July issuc of PRAcTICAL
WircLEss, I would like to point out onc slight error
in the circuit diagramn as this may causc some con-
structors a lot of inconvenicnce.

The A.V.C, diode anodc (V3) is connccted directly
to the triode anode (V3) which has about 18ov. positive
on it. Obviously a condenser should be 1nserted
between the triode and diode anodes. 1 would suggest
0001 pF. as a suitable valuec.

This is only a small point but it would have disastrous
results as the diode (A.V.C.) would pass a large current
and the grids of Vi and 2 would become positive
resulting in heavy grid current.—R. BApcEr (Sussex).

Station ZPA3

IR,—In the current September issue of PrRAcCTICAL
WIRELESS your correspondent G, Llliot gives a
station on 11.855 me/s as having the call ZP13. 1
think he is iucorrect; this station opcus at 22.00
G.M.T. under the call ZPA3, and is located in Asuncion.
As Mr, Elliot says, it is used in conjunctiou with Z13.
Its frequency appears to be 11,800 kefs. On Sundays
it appears to open catrlier.—C. S. S, Lyox (Cambridge).

Condenser in Lieu of Line Cord
IR,—In the “Practical Hints” of your May edition,
Mr, Hedley refers 1o the use of a condenser in lieu
of a line cord or dropping resistor, and says that it uses a
negligible amount of power, there being ao heat, loss,
Now I am aware of the fact that the voltage and
current are out of phase through the condcuser, but even
so there seems to me an unaccountuble loss of cnergy
somewhere. The power taken from the maius can be
found by multiplying the mains voltage by the current
taken. But if the powcr consumed by the sct is worked
out, this will naturally be less, and vet the “ dropping *’
condenser uses no power. Where does this ““loss* of
energy go to?
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I hope you er one of your readers cun help me.—
Davip Hoya (N.W.ir).

Address Wanted
SIR;—Smne time ago The British Short-wave League
received an order for our Handbook from a Mr.
R. M. Lewis, but we could not forward his copy owing
to the fact that he omitted to send his address.  Since
we have a regular classified advertisement in PRACTICAL
WiRELESS advertising the Handbook it is more than
likely that Mr. Lewis is a reader of your journal.
Would it be possible for you to insert a small note to
the effect that we would appreeciate his address so that
the Handbook can be forwarded to him 2—NoRMAN
STEVENS (53, Madeley Rd., aling, London, W.s).

The Quest for Quality

IR,—Other readers may be interested in what can be
achicved in the realm of quality reproduction with-
out spending much cash.

My domestic set, which dates originally from about
1932, was bought as a S.G. T.R.I°. Battery Three
constructor kit, with 8in. moving-coil speaker. I
converted it to an cquivalent mains operated version
some years ago; but T see no reason why the improve-
nents [ have carried out should not be equally beneficial
on batteries.

To Dbegin with, I tried the usual “ tone controls,”
i.e, “top cut” and “bass cut.” These are all very
well ;s but they do not touch the middle of the scalg,
which is usnally the loudest. In any case, what is
required is an increase of the “top” and “bass”
frequencies which are lacking, and the first thing to do
is to try to rectify the fanlts which are causing the
attenuation of those frequencics,

My present set-up, which, although not perfect, is far
above the average, is as follows :

Beginning on the H.F. side, T use the tighter aerial
coupling tap (incidentally sacrificing some selectivity).
Then I reduced the grid leak from 1 megohm to 50,000
ohms, losing slightly on volume; but gaining greatly in
brilliance, The theory is, of course, that the smaller
leak allows the ncgative grid charge to flow away more
rapidly, and thus the grid can respond more readily to
the rapid variations associated with high notes,

In this way, fidelity approaches that of anode bend
rectification, whilst retaining most of the sensitivity
of the grid leak method. .
© Tarning to the L.F. side, parailel feeding of the L.F.
transformer gives a noticeable increase in bass range.

I have rcmoved the grid stopper from the ontput
valve circuit. Should this tend  towards instability,
I'recommend as low a value as possible to atlow maximwmn
passage of the top L.F.

My speakeris a 1oin. model, the response of which was
enhanced considerably by cutting the cone and replacing
the corrugations by linen. The locating device was
originally a disc of paper with the usual concentric
corrugations. I replaced this with chamois leather.

The greatest increase of bass range was achieved by
mounting the speaker on a 3ft, > zft. 6in. batfle. Mount-
ing the baifle in a cabinet tends to introduce resonance,
whilst placing it near a wall reduces the bass, due to the
echo {from the wall being out of phase. 1 compromised
by mounting the baffle on a box-like structure, ft.
deep, and standing it in a recess slightly away from the
wall. The speaker should be steadied by a strong
bracket, as is done by the best manufacturers.

I have not tried a tweeter, as deseribed in PrAcTICAL
WiIRkLESs ;  but the finishing touch of Drilliance is
achieved on my layont in an unorthodox wav. My
original 8in. speaker is connected up in parallel through
a condenser, which can be changed to suit, and not
mounted on any baifle, thus giving prominence to the
top register.

I agree with your corrcspoiddents who say that the
greatest room for improvement is i the speaker and its
mountine ;. but the small modifications in the circuit
are well worth while, ’

The tinal clfect on my set is surprising and gratifying,

switeh,

- one switch.

especially considering the simplicity of the set and the
ahnost neglizible cost of improvement.—C. Foreumaxy
(New Rommney).

Switching

IR,—T should like to commeut on the-remarks of

Me Norman, Shine and Carter re * switching.”
Mr. Carter states that moest commercial manufacturers
fit a fuse buib; doubtless this practice has developed
since the war, it certainly was not the practlice of most
manufacturers before.  Mr. Shine then says that 1.,
rectifiers are fitted to scts using LLH, tubes, This is
a bold mis-statement. 1.H. rectifiers are usually only
fitted to A.C/D.C. transformerless receivers and sets
having transformers with a single heater winding ;
scldom otherwise.

Mr. Norman goes to some length to prove a point, but
how many commercial battery or mains sets (it two
switches (one for LT, and one for H.T.) or ¢ thermal
delay.” T've yet to see one. T am now speaking of
ordinary houschold receivers, not transmitters or special
technical jobs.

Arising out of the above, may I offer the following
logical remarks, -

In battery scts supplied by H.T, from valve rectifiers,
These usually employ fairly low H.T. voltages and the
tube takes some time to reach correct operating tem-
perature owing to the thick filament, and the current
rises so gradually that it cannot damage a D.H, or
battery valve. The current passed by a rectifier is
proportional to the filament temperature.

Receivers fitted with wmixed LLH, and D.H. or I.TI.
tiubes onlv heat up so slowly that even if full ILT, is
applicd to the anodes, plate current only gradnally,
rises fronr o to max., as the ability of a tube to pass
current is controlled by the electron flow which in turn
is governed by filament or ecathode temperature.

On my return from the Forees T find that mv own
sct, cight tubes 4 rectifier, has operated 10-12 hqurs
daily for nearly scven years without a single valve
replacement and is as good as ever. This set emplovs
both D.H. and L.H. tubes, D.H. rectificr and only one
Everything goes on together. Whilst abroad,
I have built and tested and repaired manv sets during:
the last six vears and have had occasion to obhserve
plate_current behaviour with meters in circuit in all)
positions in sets, and my observations bear out the above
statements.  LEven mains sets fitted with sclenivin
rectifiers have operated for years controlicd only by
Of the many makes, Minerva (Frenehf,
Safar, Irradio (Italian), Telefunken, Phillips (Italian
and German), all tvpes of American and one Russian sct,’
only one on,off switch has been fitted and the predominant
fuult has not been valve trouble, but electrolvtic con-
denser breakdown,—Eric J. R, Berias (Nendal)

The UHF. Bands

SIR.—In recent Jetters to PracricaL Wirnness, Messrs.,
Bower and Elliot have made mention of the
U.H.F. bands, and T, too, would be pleased to see any,
reports of DX signals on 28 mefs and upwards. I have
been building up the Ultra Short Battery Two (blueprint
No,WMyo2) exactly to specification, but up to the present,
apact from an odd tweet from an unideutified W,T
station, I have heard very little on the higher frequencies.
The detector circuit oscillates perfectly up to about
60 mc's, though in my part of the country even local:
t

signals seem to be few and far between.

To the Editor and staff of PrRacTicaL WrreLEss I wish
to express my sincere thanks for the way theyv have kept
up publication of this excellent magazine throughout’
the difficnlt vears of war.  PracTicar Wrrpress has;
survived, where more flamboyant magazines of its
sort have perished, because of its retention of subjecti
text interesting and instructive to amateurs and pro-
fessional together. TLet PrACTICAL VWIRELESS continue,
to be a technieal publication, and not, as some readers:
suggest, have it floaded with chit-chat regarding, for,
example, dope on B.B.C. performers.  Like mvself, the
greater majority of readers support the nagazine.
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entirely from a technical side. [ like the present size of
the magazine, and bope you will not return to the large
pre-war type of pages. The present size gives a much
neater appearance when bound, and also fits into a
norinal bookcase shelf more easity. ’

In conclusion, may I take this opportunity to remind
readers of the continued existence of the World Friend-
ship Socicty of Radio Amateurs. With the ending of
the recent hostilitics the society is keen to increase its
membership,  Any interested readers can write dircct to
me or to our secretary G6AQ, and we shall be only too
pleased to supply details, rules and objects of the
society, ete.—L, D. CorLEy (E. Yorks).

Our Three-valver
SIR,—I have just completed yvour j3-valve battery
receiver, shown in September’issuc.” 1 made one or
two modifications.

I used a metal chassis and I did not use the aerial
winding on the acrial coil, but connceted it by a small
condenscr to the top of the grid winding. T used a
0005 mifd. two-gang condenser with trimmers  for
tuning, and a .0005 mfd, differentinl -reaction control ;
this nccessitated a slight altcration on the actual
connections but gave much smoother reaction.—S, A.
Moory (Stowmarket).

Phase in Amplifiers
IR,—My letter in your October issue scemed to me,
on perusal, while correct in its statements, not very
clear without curves to which I referred.

When the grid of a resistance loaded valve is on its
positive half cyele, the cloctrons comprising the alternat-
Ing component of the anode current are leaving the anode
(increasing  anode current), This direction of flow
cotresponds with the anode, as terminal of animaginary
A.C. gencrator 1tVy, going negative, as in fact, it does.
When the grid is negative, the alternating clectronic
flow is relatively towards the anode, decreasing the total
L. and thisis the dircetion in which electrons would flow
on the positive half cycle of a generator.  In short, the
alternating I, is in phase with the generator of which the
anode is the live terminal ; the voltage of this terminal
is, as is well known, in antiphase to the grid voltage.
Therefore, the alternating I, is antiphasc to the grid
voltage,~A. O. GRIFrITIS (Wrexham).

‘ Radio on the Road
IR~~T wish to point out two slips on page 488 of
November issue, 1945, in L. Jackson's article.
Centre tap of the primary of the transformer (Fig. 2)
should be connccted to L.T.+, not L.1.—, otherwisc
there will be no current flowing.

A minor detail—adso Fig. 2—the contact for the
vibrator should be on the other side of the reed or it
will not “ buzz.”

I am a very keen midget-set builder and am now
working on_an’entirely self contained sct 44in. X 5din. x
44in—R. CorLcLovan (Loughton).

“PW.” on Parade
IR,—1 would just like to send a word of congratulation
on the way that PRACTICAL WIRELESS has always
managed to be “on parade™ during the difficult days
just goue by.

It may beof interest to you to know that copies of our
old faithful have been well in evidence in Ceylon, Assam
and also in India, although jealously guarded by their
owners !

In Calcutta a short while ago 1 spotted a copy of
Practicar, WIRELEss in its original size and on closer
inspection I found it to be {he Radiolympia number for
1935! I scnt it home as a real souvenir of the good old
days. I have only one little grumble and that is that the
local agent near home would not take further orders for
PracTICAL WiRreLESS, and so I have had to rely upon
the wife scouring the countryside for occasional copies
tosend me out East. Now that the war is finished maybe
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this unhappy state of affairs will disappcar, and perhaps
also we can look forward to seeing our old friend lying
on the wmat cach week very sooun ?

I don’t lay claim to being the inevitable ¢ reader from -
No. 1,” you know, but of all the mags. that I have
browsed through since 1923 I guess yours tops the lot for
the average class of cnthusiast, Now for a request !
Has anyone still 8ot a copy of WIRELESs MAGAZINE
for January, 1927, that has escaped the ravages of
salvage P—I. Bo~son (London, E.rz).

Programme Pointers

(Continued from page 35)

Controversial Subject

This opens a very controversial subject @ one which ¥
willnot attempt to take sides on here. Many facets of the
question would have to be studied very carefully before
a satisfactory decision could be rcached, such as the
probable reaction upon the attendance at the actual
concerts and the consequent eflect on their commercial
success,  Would the public stay away in any numbers
if they were kept waiting for their beloved Beethoven
and Tschaikowsky for an hour while they had to stand
and listen to works in which they were not particularly
interested.

A questionnaire or ¢ Gallup Poll” at the actual
concerts might be the most satisfactory way of answering
this and other points.

The fact remains that the boomn in the demand for
good music is now at its zenith, and in no circum-
stances should it be allowed to declinc.  Such an event
would be a calamity having the widest repercussions,
No doubt the Targe Hoating population of foreign soldiers
and of displaced persons have helped toincrease audiences
to their present ecnormous size.  These people arc
gradually leaving us and many will have gone by next
summer, But I am confident that the sced sown by that
finest of “ musical gardeners ” (if T may be permitted
the coinage of the phrase), Sir Henry Wood, will ever
flourish, provided thosc in whose keeping the concert
and Dbroadeasting world les.,, i.e, the impresario and
concert manager, play their parts,

Native Music

The encouragement and stirulation that native music
has had in recent vears, both creative and executive,
must not be allowed to wane for one instant. We al}
want to welcome the foreign virtuoso to our shores again,
and artists like Casals, cte., are quite unique.

But after the last war there was a tremendous reaction,
or swing of the penduluni, back to the continent, and the
old shibboleths denying the Englishman’s claini to make
good music reigned for many years.  This should not
be allowed to happen again. Our many native artists
of the front rank, thougl some have gained their places
without having to come up against the full force of pre-
war competition, should continue to be given every
support and encouragement. With a continuation of
the present rate of attendance at concerts, there should
be room for all. : '

The “big name’ in music has, in the past, been
allowed too much spacc on the hoardings and in the
advertisement columns. In days gone -by, while. we
have bought our ticket a month in advance for some
famous continental star or other (whose excellence no
one would wish to dispute), and waited for his arrival
and hung upon everyv note hLe played with bated breath.
if not with the highest critical faculties, much other:
excellent music making was allowed, more or less, to
perish by the wayside, in the overpowering rays of the
great onc’s glory and omnipotence. This is thoroughly
bad for music in all its manifestations. And, whilst
there are as yet no signs of its being repeated, it can do
no harm to sound a warning in the. hope that those in
whose hands the problem lies will do all they can to
avoid the mistakes of the past. . )
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CLASSIFIED ADVERTISEMENTS PRATTS RAD'O
AMPLIFIERS |5 suontaiave reacur | oo S i, Coers Fane
S.A.E. for membership detalls and qample
The most popular general purpose ?é’é‘é%‘é%x{‘ 29 boct, free. Wiite NOW to ?'In“‘g“sfé‘in? Néul.ess-féa"S{‘?é S 530
ampliﬁer. H.Q., 53, Madeley Rd,, Ealing, London, W.5. | with Pen transfr 6iin. 25/-, Sin. 27/-,

MODEL A20

8ix valves, with §V6’s in push pull, triode
cathode coupled phase changing, with
pre-amp. stage. Two inputs with mixer,
output transformer
speakers.

for two fifteen ohm
Output 26 watts 6 per cent.

KIT OF PARTS ready to as- £14
semble, complete with valves and
carrying case,
Also available wired and tested. £15/10:0.
For full specification write for List 485/1.
TRANSFORMERS., Our range includes
specially designed amplifier types, all
described in List T.55,

P.A. SPEAKERS, For use with amplifiers
15 ohm speech coils, 8in., 45/-. 10in. 47.6.
Exponential metal horns for 8in.

27:6. Microphones, stands, cabies,
Send us your enquiries.

RADIO INSTRUMENT CO.,

294, BRBroadway, Bexleyheath, Kent,

‘units,
etc.

UBUE MAT st

LINE CORD, 2-way, 2/6 per yd. ; 3-way,
3/- per yd. (Approx. 60 ohms per foot.)
SPEAKERS, * Celestion,” P.M, 2iin.,
less trans. 27’-"; 8in with trans.
27:6 ; 6iin, P.M. (mulfi-ratio trans.), 28.6.
[\\o-gﬂllg(on(lons(‘rﬁ,. /6. Midget
oils, H.F. and Aerial, 4/8 per pair.
Valu- Holders (all typc~) . R
Volume Controls, less switch, 2'9, with
switch, 3/9.
Mains Transformers, 4 v. and 6§ v., 27:6.
Rothermel (Crystal) Pick-Ups, metal
S 13:6. Senior de Luxe, £3/18/9.
Condensers.—All types in stock, 2's, 8’3,
16’s, 500 v, working ; .1, .01, .25, .05, 25 x 25,

ete.

Resistances, 3 and 1 watt. All values,

1 watt, 9/- doz. ; } watt, 6/6 doz.

i\ng.\lULATORS.-—»Glass, 2v., 45 amp.,
/0. -

All types American and B.J.A. valves in
stock.

Let us quote you for ALL your require-
ments, Cash with order, plus postage.

“AT RADIO SERVICE
(Kingston 488!)
152, Rich d Road, Kingst:

Thames, Surrey.

Ideal for
High and Low
3 Voltage Test-
Gus i 1,80, 100,850 A.C.
D.C.

- Send for infcresting leaflet (424) on Elcetrical
and Radio Testing, from all Dealers or dirvect.

RUNBAKEN MANCHESTER:/ -

RADIO SOCIETY OF GREAT BRITAIN
invites all keen experlmenters to apply
for membership. Current lﬁsue - R.S.G.B.
Bullesin » and details, 1/-

AMAFEUR RADIO UAVDB()()K (300
pages), paper cover, 4/~ ; cloth, 6/6. Radio
Handbook Supplement (140 pages), paper
cover, 2/9; cloth, 5/-—R.S.G.,B., 28-30.
Littlé Russell Street, London, W.C.1.
WEBR'S Radio Map of the World, Locates
any station heard. Size 40in. by 30in.. 4 6,

post 6d. On linen, 10 8, post 6d.—Webh's
Radio. . Soho treet London, W.1.
GERrard 2089.

MORSE & S.W. EQUIPMENT

FMORSLE Practice eqguipment for class-room

or individual tuition. Keys, audio oscilla-
tors for both battery or main operation,—
Webb's Radio, 14, Soho Street, London, W.1.
Phone : GERTard 2089.

* H.A.C."” Short-wave Receivers. Famous
for over ten years. Improved one-valve
model now available. Complete kit of
components, accessories, with full instruc-
tions. now 18/3, postage 9d. Easily
assembled W one hour. S.AE. for free
catalogue.~—A. L. Bacchus, 109, Hartington

Road, London, S.W.8.
RECEIVERS & COMPONENTS

REWINDS and Radio Spares.
Field Transformers, Pick-ups, Fractional
H.P. Motors, Speakers New Cones and
Speech Coils fitted. All work guaranteed
and promptly executed. 0. Postal
Service. Send S.A.E. for list Valves and
Radio Bargaing.—A.D.S. Co., 261-5, Lichficld
Road. Aston, Birmingham, 6.
PRICE LIST +1d.—Unequalled range.
Example values : Yaxley 4 Bank & way
switches 5 6 1Bank 11 way, 3/6 —Taylors,
Msz Huddersfield.
ALE., —Umversal Avo-
or, Avo No, 7 Universal Meter, Electro-
lytic Condensers. Valves, Speakers. etc.
List. S.A.E.—Young, 124, Old Shoreham
Road. Southwick, Sussex.

Armatures,

sALE.—" Practical Wireless > issues. Feb.
1943 to Oct. 1945, inclusive. As new. Ex-
cluding June, 1945, Offers to Neal, 95,
Albion Street Otley, Yorks.

B ASEBOARD V.H.s, 4 and 5-pin. 9d. and
H.F. Chokes, 1/- and 2'-.  Coils from
2 6 1. 2, 3-gang Condensers from 5/~ to
1. Transformers and Chokes from
F.J. Camm’s] Wireless Encyclopaedia,
7.8. 5-pin Avodaptor, 10/-. Blue Spot moving
iron Speaker, £1. Various Service Sheets,
1/« each. All used, but perfect. S.A.E. for
details. cLean, Rockview, East-
haven. Carnoustle Angus,

10in, 37%;6. Mains En, 2,000 ohm field, 6!in.
276, 8in. 30/- (inc, Lransf) Speaker trans-
formers Pentode 5/9, midget 5/9, Heavy
duw 4/6, Multi-ratic 76, Power/Pentode

6i-
L l\l- C()RD, 3 amp. 60 ohms, per ft, 2-way
8d. per ft.. 3-way 9d. per ft.
VOLUME b()‘\TR()Ls {most values), less
switch 3/6 each, with switch 5/- each.
SMOOTHING CHOKES, Midget 360 ohms
59 each, 60 ma. 500 oh m 6,6 each, 100 ma.
2 Hy. 1,000 ohm 15/3 e
\ ARIABLE COVDLI\SI;RS. Small .0005
mfd. 2 Gang with trimmers, 11/« each.
MAINS TRANSFORMERS., Inpl‘t 200,30/
50v., output 350»0 350v.
5 amp. or 5v p. 6.3v, 2
ELEC 'I‘R()l Yl‘[L (()NDI&.
450v. wkg.), 88 mfd. /3 each. 16x8 mfd
6,9 each, 8 mid. 4/3 each, 25 mfd. 25v. 2/~
each, 50 mfd, 12v. 2/3 edch. Paper Con-
densms most values in stock.
COILS. M. W. H.F. and Detector. Very
Selective. 5.6 pair. Superhet Coils, L., M.,
S. Wave. Aerial and Oscillator. Complete
Wwith Circuit diagram. 465 k/cs. 13.- per set.
L¥., TRANSFORMERS 465 k.cs air or
Iron Cored, 15/- per pair.
TRA\SFORV[FRS, Ratio
3:1. 7/~ each. Driver Class B 7/ e;
\l)LTA()-P I)ROPPERS .3 amp 800 ohm
5= h. .2-amp. 1,000 chm 4/9 e:
BR l,su LR\&T AL RI[LROP]IO\EQ 63/-

ach.
Nlls(,ELLA}\EOUS GOODS, Valve Hol-
ders 7d, each. Control or Pointer Knobs
7d. each. M.W. Dials 1.8 each. Toggle
?\!\’xtches 2/3 cach. Push Back Wire, 12 yds,

VALVES, We have a Large Sslection.
Piease submit your requirements. Prompt
Delivery. .E, for 1ist or Enquivies.
Orders over 10/- post free. C.W.0. or C.0.D
Buses 662, 664, 18B pass Door.

NEW GOODS ONLY.

LET US RAISE A STANDARD
TO WHICH THE WISE AND
HONEST CAN REPAIR

—George Washington
The following are a few extracts from
our Mail Order List which comes to
you for 1d. stamp, and states terms
which every item is fully
guaranteed:
Amplifiers,.—30 watt, 3 stage. Output
4 6V6'sin Parallel Push Pull. Complete
Superb job. £28 10s.

THE SIMPLEX F()UR
Complete constructional data, comprising
full scale layout and wiring diagrams.
instructions, etc., for the construction of
this 4-valve, A.C./D.C. medium wave,
T.R.F. receiver (total cost of construction,
minus cabinet, £9), a.proven success, per

€opy, 4/6.
VlID(xl-"l cabmet handsome design,

RBed or Bro

Mll)(be colls aerial and H.F. medium
wave, _F. high-gain _coils, 7,6 pair,
For the first time, & midget pair of iron-
cored M. and L. wave coils, with adjustable
cores, T.R.F. complete with circuit, 12'6
pair, For the superhet, a pair of aerial and
oscillator coils, all-wave, S.M.L. for an
I.F. of 465 ke/s with circuit, 15/-. Midget
L.F. transformers, Ke/s, matched, 15/-
pair ; standard size, ditto transformers,

12/6 pair,
variable 0.0005 mfd.

in

hot
MIDGET 2-gang
condensers, ﬁtt.ed trimmers, 13'6.
MIDGET all-wave dial, S.M.L. in colours,
with <tat\on names, etc., latebt grouping
of stations, 2/8,
SW , Yaxley 3-way. 4-pole, 4/6
itto swltch dou le bank, 6/6.
MIDGET CHO S, 6/~ ; speaker trans-
formers, mldget !6.
INTERFERENCE suppressors, A.C. or
D.C., 2/8. Join our mailing list at 3/~ per
year. Comprehensive lists issued monthly.
2id. stamp wn;h inquiries, please. Postage
on all order:
0. GR lﬁLNLICK. 34,
Cambridge Heath Road, London,
Stepney Green 1334.

Bancroft Road,
1.

in Metal Cabinet.
Ispeakers,—~From 2iin. to 12m
Examples: 8in. P.M. (less Trans,), 21/~

10in. P.M. (with Trans.), 35/-.

Volume Controls.—All values. Excel-

lent quality. Less Switch, 3/~. With

Switch, 4/3.

ltslsok(‘s —3% 80 ma.w6360 Hohm , 483
ma. . )y eavy Duty,

360,640,1,000 ohm 11/6. v

Output Trans.—3 ratio 60 ma. ‘8.

Midget 42 : 1 C
geavy Duty, Sec.

7
4/4. 6L6 Push Pull,
.5 and 15 1mpedance

l{n-slstors —Highest Grade Carbon.
3 watt, 5d. 1 watt, 7d. 2 watt, 9d,
(Discount for _dozen lots.)
Capacitors.—Electrolytic (limited sup-
plies), 8 mfd, v., 4/-; 8.:8 mifd.
450v,, 5/4; 16x8 mfd. 450v., 8.3 :
25mfd. 25v., 1/9; Tubular or Mica,
all sizes, from 5d. each.
"Tubeholders.—Paxaline Mazda Octal,
k. Int. Octal, 7d. Moulded Int.
Octal, 8d,
'l‘ubos.—All makes and types at List

Pri

Lolls.—I F. 465 k/c. Brass Cans. L,M.
nd SW., L. and M.W., 8.W., Osc.,

é‘R .F, thdget etc., with  circuits.
ee L

Sulteheq, Dials, Knobs,Wire, Systo-

ficx, ete.

R. . ARMSTRONG
(ELECTRONICS) LTD,,
Dept. 474. 89, EVERSELRY ROAD,
Tele hS SWANSEA,  Glam.

elepho

SKF TTY 87419.
Telegramsi . ELECTRONIC, SWANSEA,
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SPARKS’ DATA SHEETS

Full constructional details, circuit, and
full~sxze prints of assembly and wiring
plans of Tested and Guaranteed Designs,
LATEST RELEASES,—One-valve All-dry
Midget Portable, med. and long waves,
9'v, H.T., 'phone sigs., 2/6 ; Midget All- dry
Portahle, three vatves, med.-wave, L.S.
sigs.. 2/6; Midget All-dry Battery Two-
valver powerful ’phone sigs., 9 v.
size 5: X 5! x 3i, med.-wave, 2/6; Radio
Unit H.F, Plus Infinite Impedance Detector,
for use with mains- -operated quality ampli-
fier, med. wave, 2/6: A.C, Radiogram, for
quallty radio and P.U, reproductlon PP,
output, 8 watts, med -wave, 3/6: A.C.
8-watt Amplifier, P.P, output, tone and
vol, controls, 1deal for quality P.U. repro-
ductlon. hree-Valve Amplifier
(Battery) P. P, ut, 2/6.
()I‘llER DAT; \ SHL] TS, ~-Electric Guitar
Units, 5/-: Electronic One- Strm'r Fiddle,
3/8: Trans-current ~Mike,
(éha]rgzer6 2/6 : D.C. Charger, 2/- Shockmg

o1
AMPLIFIERS,—6-8-watt A.C./D,C. Ampli-
ﬁes, portable, neg. feed-back, ., output,

3/6: 3l-wat C. Amplifier, 2/6; Two-
Valve Amplifier (Batt.), 2/6.
S ~~With full coil details.—A.C.

Two-
V . 2/6; Three-Valve * Straight’
Set (Batt) /=3 Crystal Set, 1/6 (All

med.-wave only)
(Batt,), Eddystone or Premier Coils, 26.
Please include stamp with order, inquiries
or for detailed list. L, ORMOND SPARKS
The _Constructor’s Consultant, 9.
Phoebcth Road, Brockley, S.E.4.
NEW Stock | Electrolytics, 8 mfds 200 v,,
2'3. 8 mfds., 450v., 4/-, 4 mfds. , 3=
§-8 mids,, 450 v.. 5/8. 8-16 mids., 450 v., 6:3.
Fixing Clips, 3/- doz. extra, Post orders
only.—A. Huckelsbee, ' Hazlejohn *’ Crofton

Lane, Orpington, Kent.
NEW Radio Components Cheap, volume
controls, 2'6 ; with switch, 6/~ Output

Trans., 5/6. 60 m.a. Chokes 6i-. ains
Trans., 4 and 5 v.. 22/6. Valveholders 6d.
Resistors. 2 w., 6d. ; 1w., 9d.; 3v., wire,
1/6. Line cord, 3-way, 21- yd. 2-gane, small,
10005 trimmers. 10/6. 2id, stamp for List.—
Carter, 67, Bell Lane. Marston Green.
MALLORY 6-volt, 4-pin. UX Vibrators,
New and Guaranteed. 10/- each.—H. English,
The Maltings, Rayleigh Road, Hutton,
Essex.

WANTED, ‘' Practical Wireless.’’ copy of
March, Aprll and June issue, 1945.—A, L.,
8, Mursell Road, Clapham_Road, S,

FLE(TROLYT](; CO‘\IDFI\SPRS
1 mfd. 450 volt, 2/- mfd. 150 volt, 2/3 :
2 mfd. 350 volt, 2’3 ; .
8 mfd. 200 volt, 8 1t, 4'- ;
16 mfd. 450 volt 4/6 '8 x 8 mfd, 450 volt, 56
8x 16 mid 450 voit, 6/3 ; 25 mfd. 25 volt, 1/8 ;
25 mfd. 50 volt, 2/6 ; 50 mfd. 12 volt, 1'9 ;
50 mfd. 50 volt, 2/9.
MAINS \OL'I‘A(;-E DROPPERS. .3amp.
800 ohms, with feet, 5/9.
INE (gl{l)3 3 am A

29 per yard.
IOLDhRs. Celestion ampbenol
- per doz. Mazda Octals 4,7, 9-pin
6, 7. U.S.A., 6/- per doz.

RS. All types sbocked at com-
petitive prices. Please send requirements.
“e also_stock 5,000 Valves of all (ypes.
Inquiries Invited. S.A.E.
TERMS : C.W.0, Please allow 6d. for

Postag:
SCOTT'S, 14, G‘ardncr Streot, Brighton,

60 ohms per ft,

foN'D €
RAD!

SPECIAL PURCHASE R.A.F.
STORES

RAT. R.1155 Receiver Chassis,
Size 16+ 8lin. Yront Panel 3iin,
high w ith many (on)poneuts.

Less Valvues, .. £5
R.AF. Receiver Clm i3 mth mountvd
components, less V. al\cs Size ,
104 X 6 X 3in. 11 6
Jarge stock of \.\l\ es,
Condensers, cte.

Will pay you to call and sec stocks
as they are too numerous to advertise,

23, LISLE STREET, LONDON, W.C.2.

N CENTRAL

various types,

.Screened Wir:

REAWINDS, — Repa! oving-coil-
speakers. Cones. les ﬁtted. Fields
wound or altered. Mains Transformers,
Eliminators and Clock Coils rewound.
Competitive prices, Speaker-Transformers
and Pick- ?s repaired, 4/6 each Post Free,
Guaranteed satisfaction, Prompt Service.
—L.S. Repair Service, 49, Trinity Road,
Upper Tooting, Liondon, S,W.17,

SOUTHERN _ RADIO'S WIRELESS
ARGAINS !
LATEST RADIO LICATIONS :

P

* Radio Valve Manual.” Equivalent and
Alternative American and British Types
with all data, 3/8. ‘ Radio Circuits.”
Fully Illustrated Receivers, Power Packs,
ete,, 2/~ ¢ Amplifiers,” Fully descriptive
Circuits, 2/-. * Radio (’oll and Trans-
former Manunal,” 2/-, Short-wave
Handbook,” 2/-, Tes Manual 0[ Dlr(‘ct Disc
Home Recording,” /-
Construction Manual,””
Pocket Book.” Formulas Tables, Colour-
Code, etc., 1/=, *10 Hows for Radio
Constructor,” 1/-. Just published. * Radio
Reference Handbook.” Comprehensive
and up to date, covering all branches of
Radio. 10/6.

PAPLER CONDENSERS, Post Office type,
upright, 2 mfd., high working (used but
guaranteed perfect), 2/6 each., Brand new
2 mfd. Malnsbrldge 386; 1 mid, 3/-.
d4.14.1, 2/6 T C C Electrolytic Reversx-
ble, 44 m ts, 3/6, MULTICON
’\IICA CO\DEI\SLRS, 28 capamtles in

4/-
A(,F “"p,0,” Microphones, complete with
transformer, wusable with any receiver,
/6. Permanent Crystal Detectors, 2/6.
Crystals, 6d.; with catswhisker, 1/-.
Insulated Push-back Wire, yds., 5/-
Insulated Sleeving, assorted sizes and
colours, 3:6 per dozen yard lengths. Single
Screened Wire, 10,']-.717er dozen yards, Twin
€, - pe
0\/\'P RHEOSTATS
HARMER, 30 ohms and 10 ohms, 4/ each,
PRFSS BUTTON SWITCHES, 3-way, 4/-.
e-way. 6/- fall complete with Knobs).
Escutcheons for 8-way switches, 1/8.
Yaxley Type Rotary Switches, 2-way, single
bank, 8/6. KNOBS : Instrument Type
Pointer, black or brown, 1/- each.
types of Round Knobs, black or brown,
1/- each. All %in. holes. Postage Stamp
Size Trimmer, Paxoline and Ceramic,
30 pf., 1/~ International Octal Base Valve
Holders, Moulded or Paxoline, 1/= each,
10°6 dozen, Mazda Type Octal, 1/- each.
Variable Condensers twin gang 0.00015,
midget size, 12/8. : 00006 twin gang,
RESISTANCES,

12’6 brand new wire,
ended 1, i, and 1 watt, assorted values,
30/- per 100.Y 4 watt only, assorted values,

20/-'100. 3 watt only, assorted values, 22/6
100.” Assorted Screws, 5/- per 1b. Assorted
Soldermg Tags, including spade ends,
per gross, Hundreds more bargain lines.
50 UTHERN RADIO SUPPLY CO,
46, Lisle Street, Londen, W.C,
errard 6653,
CHARLES BRITAIN RADIO invite you
to their new premises. This month's offers
include:—FELECTROLYTIC Condensers 16
mfd. in Ali cans, 450 v. wke., 6/6 each, 8 mfd.
tubular 450 v., 4/- ea. Block, 4/3 ea. 25 mfd.
95 v., 2/6 ea. 12mid. 50v., 2/-ea. 50 mid, 12v.,
2'-ea, COILS. All-wave aerialand oscillator
coils, 465 k/c with circuit. 14/- per set.
Midget A. and H.F. medium-wave Litz
wound B/- pair. P. type coils A, and H.F.,
2/- ea, LF, Transformers (465 k/c), th;z
wound in Ali cans with trims., 12/- pair,
Tuning Condensers, 2-gang midget, 12/6 ea.
3-gane, 10/- ea. Volume Controls, with
switch, §, 4. 1 and 2 meg, Morganite and
Centralab, 5 6 ea. All values less switch,
Dubilier 3'-ea. Knobs : best quality, with
brass inserts, liin. dia,, 8/- doz. 1iin, 7/
doz. ; black pointer knobs, 8/- doz. Solid
brags spindle extenders, i bore, 8/~ doz.
Dials : Marconi, glass vertical type only,
2/- ca. Paper dials for Midgets, L. and
M.W., 8/- doz. SPEAKERS. 8in. R.A.P.M.,
with trans., 28/6 ea.; less trans., 21/-. 6iin
with trans. 27/8. Mains energised with
(Continted top of next column)

FOR BOOKS ON WIRELESS
AND EVERY OTHER SUBJECT

Books Bought
119-125, CHARING CROSS ROAD
LONDON, -W.C.2.
Open 9 a.m—6 p.m., including Saturday
Tel : Gerrard 5660 (16 lines)

trans., 2,000 field, 30/-. Wavechangeswitches,
4-pole 2-way or 4-pole 3-way or J-pole 4-way,
/6 ea.,, all single bank. 2-pole 2-way, %/16

AINS TRANSFORMERS, Type .
35()~0«350 100 m .a.., 4 v. or 6v,, new, £1. Type
E3 : 450-0-450 4 L.,T. windings,

4v,'or 6v,, 32/6. TypeE4 500-0-500 250 m.a.,
6 1.T, windings, 4 v. or 6 v., 35/-, All the
above are for standard input and have
screened primar

VALVLll()Ll)LRS

All types in Paxolin,
6/- doz.

Amphenol octal and Mazds. octal,
76 doz, Push-back wire, stranded, 2/- doz.
yds. Sleeving. 1 m.m., various colours, 2/-
doz. yds, Screened grid caps, standard or
octal, 9d, ea. Clips, 1/- doz. L.F. Chokes,
60 m.a., 6/6 ea. Phillips Condensers, for
prices see previous adverts, T.C.C., metal
cased, 0-1 350 v. wKg., 6/6 doz

large stock of sllghtly used valves at 7/6 ea.
Send for list or call.

SPECTAL OFFERS. Steel chassis, drilled
for 5 valves, with hole for trans., 2/~ ea,
Mains trans, to fit above, 4 v. or 6 v, 27/6.
Voltage adjustment strlps for trans., with
tap, 1/~ ea. Socket strips engraved A.E,
or P.U., 4/6 doz, Resistances stripped from
Ekco, 8/6 doz. Tubular conds., ditto, incl.
bias types, 4'6 doz. Micas, 3/- doz. Band-
Pass Aerial Coils ex Ekco, with diagram,
2/6 ea. LF. trans,, 110 k/c, in cans with
trims.,, 3/6 pair., Three-gang condensers
tracked for 110 kic, 3/6 ea. Small moving
coil Mlkes (damaged), 1/6 ea. Send for new
List “ P.,” Terms : Cash or C.Q.D. over £1.
Note our New Address,—Charles Britain
Radio, Radio House, 2, Wilson Street,
London, E.(.2. ’Phone ; BIS, 5985, Ext. 7.

JOR SA “ Practical Wireless,” Jal.,

FOR SALE,—
1942, to June, 1945, except April, May and
Sept., 1942, and April, 1944, First reasonable
offer for iot,—Howie, 56, ColdstreamiDrive,
Burnside, Rutherglen, Nr. Clasgow.

SITUATIONS VACANT
LAD, keen on Radio, to help in shop.
Apply between 10 and 5.—Charles Britain
Radio, 2, Wilson Street, Liondon, ¥.C.2.
“ ENGINEERING OPPORTUNITIES ”"—
Free 1l12-page gulde to training for
A.M.LMech..E, A.M LE.E., and all branches
of Engineering and Building. Full of-
advice for expert or novice, Write for free
copy and make your Dpeacetime future
secure.—B.L.E.T. (dept. 242B), 17, Stratford
Place, London, W.1.

TUITION

LEARN MORSE CODE the Candler Way.
See advertisement on this page.

WIRELESS,—Students of both sexes
prepared for appointments in all branches,
Peacetime Radar developments will offer
tremendous opportunities, Low inclusive
fees., Boarders accepted. ¥ 2d. stamp for
Prospectus,—Wireless College, Colwyn Bay .-

THE Tuitionary Board of the Institute of
Practical Radio Engineers have available
Home Study Courses covering elementary,
theoretical, mathematical, practical and
laboratory tuition in radio and television
engineering ; the text is suitable coaching
matter for LP.R.E. Service entry and
progressive exams, ; tuitionary fees at
pre-war rates-——are moderate, The Syllabus
of Instructional Text may be obtained, post
free, from the Skcretary, 20, Fairfield
Road, Crouch End, N.8.

A FREE BOOK

for all interested in

MORSE CODE
TRAINING,

There are Candier Morse
Code Courses for
Beginners and
Operators,
Send for this Free
“BOOK OF FACTS "™
it gives full details con-
cerning all Courses.
THE CANDLER SYSTEM CO. (5.L.0.)
121, Kingsway, London, W.C.2.
Candler System Co., Denver, Colorado, U.S.A.

BUGK&FACTS
R L
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Practical Wireless

BLUEPRINT SERVICE

PRACTICAL WIRELESS No. of
Blueprint,
CRYSTAL SET§
Blueprints, 6d. each.
1027 Urystal Receiver * .. .o — PW7L*
The * Junior " Crystal Set . - PW94*

STRAIGHT SETS. Battery Operated.
One-Valve : Blueprints, 1. each.

All-Wave Unipen (l‘em(nde) «e —  PWRIA*
Beginuers' One-valvel —_ PWEL*
1he . Pyrmmd " 0ne~v.alver (HF
Pen) - PWos*
'l‘wo-vllve Bluenrmt, 1s)
The Hignet Two (D & IT'F) L. = PWi6*
Three-vaive : Blueprints, 1s. each.
Belectone Bdftery Three (D), 2L¥
(Traus)y .. —_ PWID
Bununit Threc (HF Pen, D, Pen) PWyT
All Peutode Three (HF Pen, D
(I'en), Pew) —_— PWige
Hall-Mark Cadet (IV L. }’eu (RC)) —_ PV 4se
¥. . Camuw's Silver Souvenir (HF
Pen, D (Pen), Pen) (Al-Wave
Three) - PW49*
Camneu Mldget Three (D 2 Ll"
(Trang) . - PWHle
1936 Sorotone Thire-Four (HI®
Pen, HE Pen, Westector, Pen) —_— PWi3e
Battery All-Wave Three (b, 2 L1
(R . —_— PWiar
The Mouitor (HY Pen D ]’4‘“) — WL
“The Tuter Three (HT T . l'en) —_— W
The C (’lll:l\ll H\rw t L2 o S —_ Pwige
The “ Colt 7 e Three (D,
2 LF (RUF X wN L .. —_— Pwiae
The * Rapide’ =traicht 3 (D,
2LF (RC& T | P Pwea2e
P. J. Caunn's Oracle All-Wave
'l‘hrPf‘ {HTF, bet. Yen) . — T THe
JusR  Triband ”” All-Wave lh!(‘e
(HI‘ Pen, D, Pt-n) —_— TWr4*
F. J. Camm's sprl(e" Three
(HF Pen, D, Tnf — PWETe
TLe “Hurvicane” All- Wave 1lnLe
RGD. (Pen). Pelli —_ Pweaye
.. 3. Capnn's 7 Push- Button ™
Phree (HF Pen. 19 (Pen), Tet). . == PWase
Four-valve : Blueprints, 1s. each
Beta Universal Four (34, D, LF,
<l B) — PWILT
XNuclein Clnse B Pour’ (SG D
S, LF. (L —  PW34B*
Fury Fou Super (\G HG T) 1‘en) —_— PWii*
Battery Hall-Mark 4 (HY, Len,
D, l'ush Paily . — PW a6
" Acme T AW A\e 4 (1{1‘ Ten, D
(l‘en), LF, UL B} -— PWeie
The " Aduiral ” Four {HI‘ Pen,
HP Pen. D, Penr {Pl‘)) - PWog*
F. J. Camnn's 7 Limit” All-Wave
Four (HYF f'en, D, LF, ) e - PW6E7*
Mains Operated
Two.valve : Blueprints, Is. each.
A.C. Twin (D (Pew), Pen) . - PW1s*
Selectone A.C. Radiogram Two
D, Pow) . — PW19*

Throo-valve : : Blueprints, 1. each,
Double-Diode-Trinde Three (HF
Pen, DT, Pen) . ..
D.O. Ace (86, D, Pesy ..
Three (%G, 1), Pen) .
Leader (HF Pen, T, l’n“)
D,O. rewier (HF Pen, . !‘en) .
Umqlw (HF Pen, 11, Pen), Pen) .
F. J. Camn's A€ All-Wave Rilver
Souwenir lhree (HF Pen. b, Pen)

A

INNARE

PWisti4®

-— PWSH*
« All-Wave ” A.C. Three (D, 2
LF (R€) — PWoH4*
AL Y36 \mmhm(‘ (HF Pen. HF
Pen, Westectur, l'en) -— PWHte
Mazins Reeord l1-Wave ‘3 (HF
Pen. D, Pen} .. _ PWio*
Fows-valve : Bloeprints, 1s. each.
A.0. Fury Four (8G. 54, D. Pen)  — Pw2ae
AC. Vul) Four Super (34, 86,
D, Pen) . —_ PW34D
AL Hall»\lark (HF Pen, D.
Push-Pull) —_ PWase
Universal Ihll~Mark (HF I‘en D i
Fush-Pull) e .o e e PW4T*
SUPERHETS

Sets : Bloeprints, 1s. uoh.
3 Superlu-t (three-valve)
F. J. Camm's 2-valve \uperhet
ldnl Sots : Blueprinis, 15, ench.
A€ £5 Snperhet (Three-valve) .
D €. £5 Super] het (Three valve)

F.J. Camm’s A.C. Superhet 4 .. == PW5B*
F. J. Camm’s Universal £4 Super-

het 4 .. — Wi
* Qualtone ¥ Universal Four .. — PWi3*

SHORT-WAVE S8ETS. Battery Operated
Omvalve Blueprint, 1s.

Simple $.W. One-vulver — DPW&5Sg*
Two-valve : Blueprints, 1s. each.
Midgrt shori-wave Two (D, Pen) —  PW3BA*
The - Fleet” Short-wave Two
(D (MTF Pen), Pen) —  PWOI*
Three-valve : Blueprints, 1s, each,
Experimenter's short-wave Three
(4, D, Pow) -  PW30A*
The Prefect 3 (D 2 LF (R(, and
Tranus)) . . — PG
The Band. !pread 8, \V Three
(HF Pen, D (Pen), Pen) L. —  Pwog*
PORTABLES
Three-valve : Blueprints, 1s. each,
¥. J. Camm’s ELF Three-valve
Portahle (HF Pen, D, Pen) - PWGS*
Tarvo Flyweight Mu!"et Yortable
Ok, DL Pen) L e — PwWiI*
Four-valve : Blueprint, 1!
“Jwp " Pourtable 4 (D, LF, LP
(Peu)) .. .. s .. — DPWIG*
MISCELLANEOUS
Blueprint, 1s.

8.W. Converter-Adapter (1 valve) -_— PTIW4SA*
AMATEUR WIRELESS AND WIRELESS
MAGAZINE
CRYSTAL BETS

Blueprints. 6d. each,
g station Crystal Set . —  AW427¢
‘Punine Coil for A W. 427‘ 6.
Set. . e —  AW444
L.ﬁ()'xmlv Crystal “et ‘e —_ AW 450

STRAIGHT SETS. Battery Operated.

One-valve : Bineprint, 1s.

B.B.CL Special One-valver — AWaST
Two-valve : Bineprints, 15. each

Melody Ran; Two (D, Trans) o —_— AW RRRe
Fuli-vohmie Two (& det. Pen). . — AWnuue
A nvadery Two-valver . — W M4y
Three-valve Blueprints, ls. each.

£ os XL 3 ML D, Traus)y .. AW4

1l

Iw erne Ranger (SG. 1, Transy
‘Fhree De Luxe Yersion
\' ). Trans) ..

lldnkpnrl able Three (3G, ]) l'cn).
Shnple-Tune Three (3G, D, Pem). .
).nnnm) Peutode Three (3¢, D,

AW g

I

Pel — WMI37
W M v(i9ad Standard Thrce

(8¢, D, Pen) . e == WMIHI*
£3 38, Three (367D, Tram) —_— WM354

1935 £6 68, Battery Three (Q(.,
n, Pen) ..

PTP Three (Pen. D I’en)

Certainty Three (3G, D, Teu)

Minitube Three (3G, D. Trans) ..

All-wave \\'inning Three (3G, I,

1t

Pen) — W49
Four-valve : Bln‘nmu,h 6d. each.
658, Four (3G, D, RC, Trans) .. —  AW370
Self-contained Four (8¢, D, LF,

cl B) —  WM331
Tucerne Pstmlght Four (SG D

LY. ‘Trans) V\M 04}

£ 58, Battery Four (HT" 'D 21T, ).
The K. Four (3G, 3G, D, Pen). .
The Auto Rtraight Four (HF, Pcn,

HE. Pen, DDT. Pen) = WM404*
Five-valve : Blueprints, 1s. 8d. ench.
super-quality Five (2 HF, D, RC,

Trasey .. —  WM320
Class B unadradme (e SG D, LF,

Class BY . — WM34
New (lass B Fl\-e 12 \G D, LF

Class B) —  WM340

lhint Onenled

Pwo-valve : Blueprints, 1. each.
Consoelectric Two (D, Pen) A.C.. — AW40N3*

scomomy A.C.Two (D), Trans) A.C.  —=  WMIH6
Three-valve : Blueprints, 1s.
Jionie Lover's New All- Electrie

Three (3G, D. Trans, 4. .. = AW383*
Mautovani A.C. Three (HF, Pen,

. Pen) .. . . . — WMUT
£15 15 1936 AC. Radiogram

(H¥E, D, ]‘eu) . WMi61*
Fonr-valye : Blueprinis, 1s. 84, mh.
All-Metal ler (2 8G, D, Pen) .. WM529
Harr' Jubilee Radmgram (HP

Pen, D, LF, P).. W36

SPECIAL NOTICE

'I'HESE blueprmts are drawn full

'he  issues containing
descriptlons of these sets are now out
of print, but an asterisk beside the
blueprint number denotes that con-
structional details are ayailable, free
with the blueprint.

The index letters which precede the
Blueprint Number indicate the per-
jodical inwhich thedescription appears:
Thus P.W. refers to RACTICAL
WIRELESS, AW, to dmateur Wireless,
W.M. to Wireless Magazine.

Send (preferably) a postal order to
cover the cost of the Blueprint
(stamps over 6d. unacceptable) to
PRACTICAL WIRELESS Blueprint

Dept.. George Newnes, Ltd.. Tower
House., Southampton Street, Strand,
w.C.2,
SUPERHETS
Battery Sets © Blueprints h. 6d. each.
'Varsity Four .. Ead WMIs*
Phe Revquest All- “ a\cr .o .o - WHMA40T7
Main Sets : Blueprints, 1s. each.
Heptode Super Three A.C. . WM308*
PORTABLES
Pour-valve : Blueprints, 1s. 6d. each.
Holiday Portable (8¢, D, LI,
Class B) .- .. — AW390e
nml» Pur(db]e (HF, D, RC,
18) .. L e AWH4TS
'l‘)Lﬂs l‘urlal»]e (SG, D, 2 Trans.) —_ WMBGT

SHORT-WAVE SETS. Batiery Operated

One-valve : Blueprints, 1s. each.
S.W. One-valver lor Awerica .. —_ AW 420
Raona short-Waver . e ™ AWdg2

Two-valve : Blueprints, 1s. each.
Ultra-short Battery Two (34, det

Feuy —_ WMn2*
Hone-ns: ade (‘uﬂ Two (D Pen) —- AV
Three-valve : Blueprints, 1s. each.,

ier's deumietre Bet (D,

Rt Supcer-regen) — AW438
The Cartrier Short-waver (b‘(},

Ny .. —  wM300*
Four-valve H Blueprmts 1s. 6d. each.

W. shortewave World-beater

(NF b, RO, Travs) . —_ AW 56
Suandard Four-valver Short. waver

(86, b, L, Py . . . — WMi83*
Superhet : Blnepnnt, 1s. Gd.

Sitmplified Short-wave Super .. WM397*
Mains Operated

Two-valve : Blueprints, 1s. each,

Two-valve Mains Short-waver (L,

Pen), A . .- o - AW453
Three-valve : Blueprints, 13.

Emigrator (36, D, Peu) AC.  «e = WM35I*
Your-valve : Blueprinis. 1s. 8d.
Standard Four-valve A% shorts
waver (3G, D, RC, Trans) .. =—  WM3SL*
MISCELLANEOUS
8.W. One-valve Couverter (Price

6d.) — AW
Futhusiast’ s Power Amphﬁer a /(‘) — WMIST*
Listener's G-watt A.C. Anmplifier

o6y —_— WMi92¢
Radio T it {Zv) tur \\’]1’192 (1/ ) —  WMos*
MHarris Electrogram battery ame

pliier (1) —_— WM398*
])P Luxo Loneert “AC. Electro'
am (1) - WM403*
pr Siyle Shorwave Adapter
e == WM3SS
lert wave Adaptur Q ’~) — AW456*
B.L.D.LC. Shertewave Converter
a9 e == WM405*
Wilson ’l‘um Mas(er a I-). . .. — WM466
‘The W.M. A.C. Short-wave Con«
verter (1/-) .- . e == WNM4O8*

! HINTS COUPON |

|Th:s coupon is available until December
!IOth, 1945, and must accompany all I
Practical Hints. '
I PRACTICAL WIRELESS, December, 1945

--—-———_—_-.—_—_-_-‘—

All applications respecting Advertising m tlus Publication should be dd
GEOHGE NEWNES, LTD.,, Tower House aDton Stre o

CONDITIONS OF S.

retat]l price of Sd.
unauthorised cover

and that it

ressed to the ADVERTISEMENT DIRECTOR,

. don, W.C.3. Tel le Bar 4363.
ALE AND SUPPLY This peticdlcal ig-sold subjecc to the fo}lowmg conditions,

the written consent of the publishers first given, be lent, re-sold, hired out or otherwise dl;

shall not be lent, re-soid, hired out or otherwise

by way of Trade ; or affixed to or as part of any publica

lephone :
namely, tha.t it shall not, without
¥ way of Trade except at the full

disposed of in a mutilabsd condition or in any
tion or advertising, literary or pictorial matter, whatsoever.
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TAYLOR A-C BRIDGE
ST MODEL 110A © = . " "«
These instruments give quick and accurate
measurements of Capacity and Resistante.
There are six Capacity ranges covering from
.00001 to 120 mfd. and the Power factor can

.-also be measured on each range. Six
-Resistance ranges are available measuring

 from'| ohm to 12 megohms. This bridge is
A.C. mains operated and a Ieakaée test is
Also avaifable for detecting leaky paper or
mica condensers.

Price £14 14s. 04.

Please write for technical leaflet.

RANGES OF CAPACITY
RANGES OF RESISTANCE
Send your-enquiries to:-—
TAYLOR ELECTRICAL INSTRUMENTS LT®

419-424 MONTROSE AVENUE, SLOUGH, BUCKS.
Tel: Slough 21381 (4 lines) "Grams: ** Tawlins **, Slough.

HAVE YOU HAD YOUR COPY OF “ ENGINEERING OPPORTUNITIES™?

. Whatever your age or experience—whether you are one of the ** old school " or a newcomer
to Engineering anxious to hold your position under post-war conditions—you must read
this highly informative guide to the best paid Engineering posts.

The Handbook contains among other intensely interesting matter, particulars of B.Sc.,
AMILCE., AM.IMech.E, AMLEE, AMILAE, AMILPE, AMBritIRE, .
CITY & GUILDS, CIVIL SERVICE, and other important Engineering Examinations, -
outlines courses in all branches of CIVIL, MECHANICAL, ELECTRICAL,
AUTOMOBILE, RADIO, TELEVISION, AERONAUTICAL and PRODUCTION
ENGINEERING, DRAUGHTSMANSHIP, GOVERNMENT EMPLOYMENT,
BUILDING and PLASTICS (the great peacetime careers), MATRICULATION, etc.,

and explains the unique advantages of our Employment Department.

WE DEFINITELY GUARANTEE *NO PASS — NO FEE’

If yoii are earning less than £10 a week you cannot afford to miss reading “ ENGINEERING
OPPORTUNITIES ” ; it tells you everything you want to know‘ to make your future secure
and describes many chances you are now missing. In your own interest we advise you to

write for your copy of this enlightening guide to well-paid posts NOW — FREE and without
obligaiion.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

409, SHAKESPEARE HOUSE, 17, 18 & 19, STRATFORD PLACE, LONDON,; W.I.
[THE ‘B.L.ET: IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

7

Published on the 7th of earh month hy GEORGE NEWNES, LIMITED. Tower House, Southampton Street, Strand, London, W.C.2, and
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