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FOR ALL BOYS 

WIND THE SPEED OF 

AND THEIR FATHERS! 

Edited by Capt. C. E. T. Eyston 
A new volume of thrills by land, sea, and air, with hundreds of really first-class illustrations 
from all over the world showing famous athletes, aviators, cyclists, racing drivers, dirt-track 

riders, with complete stories of their achievements. 
From all booksellers, 3'6 net or 4'» post free from 

GEORGE NEWNESi LTD., 8-11, Southampton Street, Strand, London, W.C.2 
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DONT let FIZUE and CRACK" 

WE OLD VALVE BROTHLRS' spoil your 

CHRISTMAS entertainment 

5^ 
a 

- \ r^ 

r/T 

V 

, y . f _ 

Wm SET wdjLc 

MADE IN ENGLAND 

T^ON'T let old valves ruin your 
Christmas programmes. Replace 

them with OSRAM VALVES—the Tonic 
to any set. If you will write staling the 
make and type of set you have, we shall 
be pleased to cure your radio troubles, 
and will advise you on the correct Osram 
Valves to use. You will be amazed at 
the difference that Osram Valves make. 

r 'MTr 

Advt. of The General Electric O., Lid.> Magnet Houset Kingspjay^ London, W.C.2. 
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THE SIMPLEST SHORT-WAVER-See Page 422 

Vol. IX. 

1Roun6 

Obituary 
THE death has occurred at Upstreet, 

in Kent, of Mr. William Snowley 
Entwistle, who, in August, 1901, trans- 
mitted the first|wireless telegraphy message 
to be sent across the North Atlantic. As 
chief engineer and assistant to Marconi, he 
was in charge of the land station at Clifden, 
Ireland, and it was he who tapped out the 
momentous message in Morse received at 
Glace Bay, Newfoundland, by Marconi, and 
which was the forerunner of world-wide 
radio communications. He travelled all 
over the world with the great wireless 
pioneer, and retired from the service of the 
Marconi Company three years ago. He was 
buried at Shirley, Surrey, after cremation 
at Charing. 

Amateur Two-way Air Communica- 
tion 

TWO Cape Town amateurs recently suc- 
ceeded in achieving two-way telephonic 

communication on' the ultra-short wave- 
lengths at the Cape Town airport. Once 
again this shows the remarkable success 
which often attends the experimental work 
carried out by amateurs, and although full 
details of the apparatus used are not yet 
to hand, it was all home-made, and is, 
therefore, a remarkably successful venture. 

A "Movie" Dial 
FROM America another new tuning 

dial is announced, this time on the 
Airline receivers. It consists of a rectangular 
" frosted " screen surmounted by an elec- 
tric-eye tuning device, and as the tuning 
control is operated it flashes on to the 
screen (in a similar manner to a cinema 
projector) the names of the main American 
stations. The tuning eye also helps to ensure 
accurate tuning. 

Radio for Aerial Police 
ALTHOUGH the police in this country 

often employ the auto-gyro equipped 
with radio for traffic control and other 
emergencies, they have not so far adopted 
the airship for such purposes." In America, 
however, a demonstration was recently 
given at Cleveland in which the police 
employed an airship of the blimp type, 
equipped with a oO-watt transmitter built 
by the G.E.G. 

Air-raid Televised 
TO-DAY (December 12th) an ambitious 

attempt is to be made to televise a 
mimic air-raid on London, ** in which 
Territorials will take part. ;;,This makes 
yet another remarkable addition to the 

irele 

Edited by 
F. J. CAMM. 

Technical Staff: 
W J. Delaney, H. J. Barton Chaaotc, Wh.tch. B.SC., A.W.I.E.E , Frank Freston. 

Ko. 221. December 12!h, 1936. 

tbe morlb of 

many novel transmissions which have 
already taken place in this new art, and it 
would" appear that the modern television 
transmitter can deal with practically any 
type of subject. The success of all these 
transmissions is undoubtedly due to the 
ingenious electron camera. 

The Welsh Region 
THE Committee appointed three years 

ago bv the Council of the University 
of Wales for the consideration of broad- 
easting questions of A) elsh interest, held 
its last half-yearly Conference recently. 
Warm appreciation was expressed on 
behalf of the B. B.C. of the Committee's 
valuable co-operation since its appoint- 
ment. 

Now that Wales has been formed into a 
self-contained Region, with a Regional 
Director of its own, it has been arranged 
that anv future conferences that the 
Committee and the R.B.C. may agree to be 
desirable should be held in Wales, and 
should take the form of meetings between 
the Committee and the Regional Director, 
Mr. Hopkin Morris. 

GIVE BOOKS TIUS 
CHRISTMAS! 

The following Standard Works 
make ideal Christmas presents. They 
are all suitable for beginner and 
expert, lavishly illustrated, well 
bound, and written by F. J. Camm. 
WIRELESS CONSTRUCTOR'S 
ENCYCLOPAEDIA. 4th Edition, 
392 pages, 490 illustrations, 5/-, or by 
post 5/6. 
EVERYMAN'S WIRELESS 
BOOK. 2nd Edition, 288 pages, 
243 illustrations, 3/6, or by post 3/10. 
TELEVISION AND SHORT- 
WAVE HANDBOOK. 2nd Edition, 
288 pages, 230 illustrations, 3/6, or 
by post 3/10. 
HOME MECHANIC ENCYCLO- 
PAEDIA. 2nd Edition, 392 pages, 
627 illustrations, 3/6, or 3/10 by post. 

Mirelcss 

Aid for S.W. Durham 
WE are asked to make an appeal for 

parcels of clothing, blankets, boots, 
etc., and also cash donations for the dis- 
tressed areas of South-West Durham. I he 
unemployment in this part of the country 
approaches nearly fifty per cent, of the 
number of insured workers, against an 
average of 12 per cent, for the country as 

a whole, and all gifts sent to the following 
address will he distributed personally to 
the local organisations and senders may bo 
assured that their help will meet a real 
need. All gifts, which will be personally 
acknowledged, should be forwarded to Mr. 
E. H. Taylor, Managing Director, Messrs. 
Joseph Lingford and Son, Ltd., The Model 
Factory, Bishop Auckland. 

G.E.C. 
IN America the General Electric Com- 
1 pany's transmitters use as an identifica- 
tion signal the three musical notes, G. E, 
and C. In England the G.E.C. have just 
built an interesting electric sign in which 
the Osram architectural lamps have been 
arranged to present an illuminated bar of 
music, complete with the treble signature, 
and the three notes are clearly depicted in 
brilliant outline against a dark background. 

Plug-in Wireless 
A LTHOUGH stated to be of great 

/A interest to users of hotel wireless 
systems and similar plug-in listening 
points, the recent action by the G.P.O. 
against twelve tenants of a block of liats 
in London has not yet been settled. Ihe 
Post Office lost the case, but are appealing 
against the decision. The magistrate 
found that, the loudspeakers were not 
"wireless apparatus" as defined by the 
Act, but were " instruments," and, there- 
fore, did not come under the Wireless 
Telegraphy Act. 

• .. v 
" Songs of a Roman Legion " 
THE blind English composer, Herbert 

Ferrers, author of the operas " Pene- 
lope " and " The Piper." will conduct in the 
studio on December 11 th (Regional) a per- 
formance of his " Songs of a Roman 
Legion," with poems by Rudyard Kipling, 
which will be sung by the B.B.C. Men's 
Chorus accompanied by the B.B.C. Orches-, 
tra. Section E. Choral works by another 
English composer, Leslie Woodgate, wijl 
be broadcast in the same concert. These 
are " Hymn to the Virgin " and " White, 
Island," and they will be sung by Henrys 
Cummings, supported by the B.B.C. Men s 
Chorus, string orchestra, organ and 
pianoforte. 
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THE PICK of the PROGRAMMES 

The " Christmas Cracker " 
AHOLLICKING broadcast with a 

strong Yuletide flavour will be given 
in the Scottish programme on December 19, 
when " Christmas Cracker " will be pulled 
by Jack House and Allah MacKinnon, 
who confidently expect that it will go with a 
bang. Seasonable novelties will be dis- 

j MAKE THESE DATES 
= WITH YOUR RADIO ! 
L,,    ni 

Mabel Draper (pianoforte). The work to be 
broadcast on December 19bh is the " Quin- 

1 tet, Op. 34," bj' Brahms. 

nia," arranged Ord Hume ; and Excerpts 
from " The Geisha," by Sidney Jones. 

Orchestral and Voca! Concert 
THE Midland teasstime concert on 

December 13th will be given by the 
Birmingham Hippodrome Orchestra, con- 
ducted by Harry PeM, with two well-known 
Midland singers, Helmar Pernbaok, tenor, 
and Gabriel Lavelle, baritone. Each vocal- 
ist will sing a group of Songs and together 
they will give two duets. 
Pantomime Rehearsals 
AS usual just before Christmas there is to 

bo a glimpse ofMidland pantomimes 
under rehearsal. Forty minutes will be 
given to the programme on December 18th, 
and it is to be divided between three 
Midland pantomimes. These are " Dick 
Whittington," at the Royal, a Tom Arnold 
pantomime with George Formby, junior. 
Jack Williams and Helen Breen ; " Mother 
Goose," a Leon Salberg pantomime at the 
Alexandra, with Barry Lupino and Eric Le 
Fre ; and the Emile Littler pantomime 
at the Prince of Wales, with Jnrie and 
Gene Gerrard, Bobbie Comber and Helen 
Gilliland. 
Orchestral Concert from Weston- 

super-Mare 
THE Weston Municipal Orchestra, con- 

ducted by H. C. Burgess, will broad- 
cast from the Winter Gardens Pavilion, 
Weston-super-Mare. on December 15th, 
when Mercia Stotesbury (violin) will be the 
soloist. This is the third occasion on which 
Western listeners have heard the Orchestra 
broadcast under this title, although it has 
been heard many times before in broadcasts 
from Weston-super-Mare, under the title 
of " H. C. Burgess and his Orchestra." 
Light Music and Variety 
ON December 18th in the Midland 

Regional programme, Jack Wilson 
and his Versatile Five are to play light 
music including Jack Wilson's arrangement 
of Mabel Wayne's compositions. In an 
interlude Colinson and Dean, the well- 
known music-hall and pantomime artists, 
will entertain. 

SOILVEIIHIIS! mil mil Ml   —  MM .II1W I HI II I II IUT 
1 Problem No. 221. | 
I Miller decided to connect an extension | 
; speaker to his commercial four-valve superhet, i 
f and obtained a permanent magnet model with f 
? an output transformer attached suitable for f 
I matching the pentode output valve in his ! 
I receiver. Volume from the extension was very | 
i low, however, although satisfactory results i 
f were obtained when it was used as a principal s 
t speaker i n another set. What was the trouble ^ \ 
I Three books will be awarded for the first three t 
I correct solutions opened. Address your ■ 
s solutions to the Editor. Practical and i 
\ Amateur Wireless, Geo. jSTewnes, Ltd., 8-11, • 
t Southampton St., Strand, London, W.C.2. 1 
I Envelopes must be marked ProWem No. 221 t 
i in the bottom left-hand corner and must he j 
• posted to reach this office not later than the i 
! first post on Monday, December 14th, 11)36. • 
i,,.,..:.,..,..:;.:.          

Solution to Problem No. 220. 
The fixed vanes o£ the tuning condenser were 

touching the moving vanes at the London Regional 
setting thereby short-circuiting the H.T. battery 
through the tuni ng coil. 

The following three readers successfully solved 
Problem No. 2l9, and books are accordingly being 
forwarded to them : E. J. White, 118, Beech H ill Lane, 
Wigan, Lanes. ; A. B. Moseley, 173, Tretworth Rd., 
Gloucester; G. T. Storey, 14, Tunsley Close, Newton, 
W. Kirby.. 

A DOUBLE ATTRACTION 

^4- 

r 

1 

The charming listener in this picture obviously enjoys the performance of the Cossor All-wave 
receiver. This 4-channel 6-valve superhet, in the new-style cabinet, costs only fifteen guineas. 

tributed by Grace MoChlery, Allan MacKin- 
non, Ian Sadler, James Iv. Urquhart, and 
Eric Wight man. 
Pantomime Variety 
THE Christmas season of pantomime 

approaches again, and on December 
16th Victor Smythe hopes to bring to the 
Northern studios the principals from a 
number of pantomimes which are to be 
performed in the North shortly. 
Concert from Torquay 
JESSIE KING (contralto) will be the 

soloist in a concert by the Torquay 
Municipal Orchestra, conducted by Ernest 
W. Goss, which is to be broadcast from the 
Pavilion, Torquay, on December loth. 
Fire Brigade Band 
BIRMINGHAM has the only provincial 

Fire Brigade Band in the country. It 
was formed eight years ago and now has 
thirty members, with Station Officer R. 
Ward, an ex-Army musician, as the con- 
ductor. It is to broadcast for the first time 
on December 16th, in the Midland Regional 
programme. The bandsmen are all regular 
officers of the Brigade, and apart from 
concerts at headquarters the public rarely 
hear them play. 

A Popular Quintet 
THE Cardiff Ensemble will broadcast 

from the National Museum of Wales 
on December 19th. The members of the 
Ensemble are : Frank Thomas (violin), 
Nina Rochard (viola), Gwen Griffiths 
(violin), Ronald Harding (violoncello), and 

Santley's Songs 
JOSEPH PARRXNGTON, the well-known 
J bass singer, who comes from Preston, 
is to broadcast from the Northern Regional 
on December 17th a programme of the 
songs which were popularised by Sir 
Charles Santley (1834-1922), the great 
Liverpool singer. Santley, whose fame 
was world wide, is closely associated with 
songs such as " Simon the Cellarer " ; " The 
Water Man " and " The Erl King." ■V*..- ■- 
Christmas Party Broadcast 
CHARLES BREWER has, for the last 

three years, been responsible for the 
informal Party on Christmas Day, and it 
is hoped that the old Christmas Gang 
will again be present for the broadcast on 
December 25th, which will he given in the 
National programme. 
■' Tommy Handley, the ace of radio 
comedians ; Clapham and Dwyer and the 
Two Leslies, will again gravitate to St. 
George's Hall on Christmas afternoon. 
Charles Brewer possesses a perpetual 
challenge cup for musical chairs presented 
by a listener in Sheffield. This will again be 
competed for to the running commentary 
of the Old Christmas Party Gang. Last year 
it was won by Leslie Sarony. 
West Calder Brass Band 
ON December 17th the West Calder 

Brass Band, conducted by Herbert 
Bennett," will play: March, "Washington 
Greys." by Grafulla ; Overture. " The 
Arcadians," by Monokton and Talbot; 
" 'Neath Austral Skies," by Percy Code: 
Selection, " Standard Melodies of Hiber- 
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Constructional Details for the Mains Version of This /ears 

Most Popular Battery Receiver, and Preliminary Operating 

THE main details of the circuit 
given last week show that this 

receiver will give to the listener who 
has the electric mains facilities the 
same high standard of performance 
which iias been afforded lo the 
battery user of the Record All-Wave 
Three! But the higher efficiency of 
the A.C. type of valve will enable 
this receiver to give an even better 
performance, and in spite of the 
simplicity of construction and oper- 
ating adjustments, the receiver will 
be found to put up a very good 
performance. There is only a single 
control, and this is the main three- 
gang tuning condenser. The makers 
supply with this three fixing screws 
by means of which it is attached to 
the packing container. In a separate 
envelope will be found three longer 
screws and these should be employed 
in order to mount the condenser with 
a small strip of wood intervening 

between it and the chassis surface. 
This is to enable the trimmer on the 

slow-motion drive to rotate, 
and it is the only satisfactory 

method of 
mounting 
this particu- 

OQ 

- 

1 

f' 

treless 
UARANTEED 
KECEIVER 

5 

54* 
7" 

74 

Layoul o! the controls, with dimtnsiom for pans/ drilling. 

Three-quarter 
front view of the 

Mains Record 
Three shewing the 

mains input side. 
lar drive.' 
Thecom- -A 
ponent which is mounted beneath 
the front edge ot the chassis prevents 
the wood from being cut away to 
allow the trimmer plates to clear, 
but by using the mounting plate 
which accompanies the gang con- 
denser three holes may be drilled in 
the small piece of wood, which need 
only be the same size as the bottom 
of the condenser, and three similar, 
holes may then be drilled in the 
chassis. The long bolts can then be 
passed up and screwed into the 
tapped holes in the condenser. 
Method of Assembly 

The condenser should, therefore, 
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be the first component to place in 
position, after which the valveholders 
may he attached. If a ready-drilled 
chassis is obtained no difficulty will 
be experienced in placing everything 
in its right position, but if an un- 
prepared chassis is obtained, three 
holes must be drilled for the valve- 

the top and bottom of the chassis 
|in. holes should be drilled. For the 
aerial and L.S. socket strips on the 
rear edge of the chassis two fin. holes 
will be needed for each socket, or a 
slot may be cut to accommodate both 
sockets on each strip. 

To enable the receiver to be wired 

.:W 

■ # 

Front view of the receiver 
showing the simple layout of 

the controls. 

holders and a further hole for the 
electrolytic condenser. This should 
be fin. in diameter, and for the 
valveholders, two ijin. holes are 
needed for the seven-pin holders (VI 
and V3) and a tin. hole for Vs. 
For the interconnecting wires between 

LIST OF COMPONENTS 

easily the mains transformer and 
rectifier should be left until all the 
wiring is finished, passing the appro- 
priate pieces of wire through the 
chassis where required and afterwards 
cutting these to fit neatly to the 
transformer and rectifier' terminals. 
The wiring diagram was given last 
week and is a straightforward task. 
The only points to be noted concern 
the earth return leads and the use 
of the screened sleeving which was 
specified. It will be noted that a 
wire runs from the point M.B. on the 

14 

are anchored beneath 
the fixing screws for 
the coil and rectifier, placing 
the ends between a washer 
and the holding-down screw. 
This ensures that the wire 
makes a good electrical contact 
with the metal surface of the 
chassis, and it is passed near 
to the hole into which the elec- 
trolytic condenser is mounted. When 
the latter is firmly fixed it will be 
in contact with the wire and this 
ensures that a good earth return is 
made—a point which is important, 
as it has been found that in some 
cases the constructbf uses undue force 
when tightening the locking-nut for 
this condenser, and the result is that 
the metallised surface of the chassis 
is broken, resulting in poor contact. 

The screened sleeving should be 
slipped over the lead to the anode 
of Vi, and also over the wire end of 
resistor Rt x which is connected to the 
grid of V4, and also over the lead from 
terminal No. 4 on the coil unit. 
Mains Connections 

The mains on-off switch is shown 
separate, and this may be mounted 
on the side of the cabinet in any 
convenient position, and the leads 
from the mains and the switch should 
be inserted into the appropriate mains 
sockets on the transformer. One lead 
is connected to the terminal marked o 
(or 50), and the other lead into the 
nearest socket to the mains voltage. 
If the mains are 240 volts, the 250 
socket should be employed, and if 
220 volts the 230 socket should be 
used. 

The operation is the same as for 
the battery Record receiver, the 
wave ranges being identical. 

.A 
One all-wave coil unit (No. 4BTU) (B.T.S.). • 
One 3-gang (.0005 .00025-" .00025) con- i 

denser (C2, C8, C9) (J.B.). • 
One drive with trimmer (SL9) (C3) (J.B.) T 
Twelve fixed condensers: 8 mfd. (F2920) ! 

(C16), 4/4 mfd. block (BE355) (C17, C18), • 
2 mfd. (BB) (C12), .02 mfd. (Cll), .005 i 
mfd. (C15), .0003 mfd. (C7), two .0001 • 
mfd. (4421/E) (C10, C13), three .1 mfd. ! 
(4423/S) (C4, C5, C6), 25 mfd. (3016/25v.) = 
(C14) (Dubilier). ; 

Eleven fixed Resistors: 40,000 (R7), 30,000 ; 
(Rl), 25,000 (R2). 10,000 (R8), 5,000 (R5), ■ 
250 (R3), 150 (R12) (Fl), 500,000 (R6), 1 
250,000 (R10), 100,000 (R9), 2,000 (Rll) ; 
(Ft) (Dubilier). One all-wave FI.F. choke fFiFl5) (Bulgin). 

One power Resistor, 25,000 ohms (R13) (PR14) 
(Bulgin). , 

One Potentiometer, 5,000 ohms (R4) (CP157) 
(Varley). 

One L.F. choke (DP11) (Varley). 
One metal rectifier (HT9) (Westinghouse). One mains transformer (W31) (Heayberd). 
One fuseholder with 1 amp. fuse (Microfuse). 
One Q.M.B. switch (S80) (Bulgin). 
Two terminal sockets L.S. and A.E. (Bclling- 

Lee). 
Two component brackets (Peto-Scott). 
Three valveholders: Two 7-pin, One 5-pin 

(Standard) (Clix). ... 
One metallised chassis 14 in. by 10 in. with 

3i in. runners (Peto-Scott). 
Two ft. length metal-screened lead (Ward and Goldstone). 
Three valves: MVS/Pen 7-pin, 41MHL, 

42MP/Pen (Cossor.) 
One P.M. speaker (37S) (W.B.), 

K 
\ 1 

^ ' A 

1 

in 

coil chassis nearest 
terminal No. 6 beneath 
the electrolytic condenser 
C.16 to the M.B. terminal on the 
H.T.g rectifier. This should be a 
length of bare wire, and the ends 

i S 
N ( 

Our artist has 
conveyed in this 

Ifustration the clean 
end professional 

appearance of the 
Mains Record Three. 
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The Various Characferistics of Valves are Dealt With in this Third - 
Article of the Series —By L O. SPARKS 

WHILE the property of inducing 
currents in other conductors 
is often turned to good advan- 

tage (as in L.P. and " mains " transformers) 
it can account for serious losses and trouble, 
if due consideration is not given to the 
layout of components and screens. 

Reactance 
Reactance can be likened to resistance 

in a D.C. circuit; in fact, it is measured in 
" apparent ohms," but it dilfers, inasmuch 
that it does not dissipate any energy, 
although, like resistance in a D.C. circuit, 
it does limit the A.C. current flowing. 
There is the reactance of a condenser and 
of an inductance, both of which depend on 
the frequency of the current for their value 
of opposition to current flow. 

The reactance of a condenser is given by : 
Xc=6.28 X f X, C 

where " f" is the frequency and " C " 
the capacity in farads. 

Eor an inductance the reactance XI = 
6.28 X f X L where " f" is frequency and 
L inductance in Henries. The result, in 
each case, being in " apparent ohms." 

If, in a circuit, there is resistance and 
reactance in series, the total of the two 
will not give the total resistance or 

(± 

w 

r/LfttlENT 

Figs. 4. & 5.—Theoretical and practical assembly 
of the triode valve. 

opposition, the same as series resistances 
in a D.C. circuit. It is necessary to use 
the formula :— 

Z = V 
(R)3 + (e. 28fL 

therefore, that if their values are 
equal, the resultant reactance will 
be zero, and the impedance of the 
circuit becomes the jmre resist- 

ance. Xow, like D.C. circuits, the current 
in the circuit depends on the impedance, so, 
if the values of the capaoitative and induc- 
tive reactances are such that the resultant 
reactance is zero, the current will be at its 
maximum. This means that the con- 
ditions for maximum current are when 

* =6.28fL or, if the values of the 6.2810 
capacity and inductance are fixed, the 
frequency at which maximum current will 
flow can be written 

,— which is the frequency at 
b.28vLC 

which the circuit will be at " resonance. 1 cycle ot 

iy 
6.28fCy 

impedance " of the which is known as the 
circuit. 

If the above formula is examined, it will 
be seen that the reactance of the condenser 
is subtracted from that of the inductance ; 
in other words, their oppositions are of 
different kinds, and the capacity reduces 
the inductance effect. It is obvious. 

PLATE OP ANODE 

r/LA ME NT 
OR CATHODE 

v„/ 

HH 

H -= 

\y 

Figs. 1, 2 Ct 3.—Diagrams showing the diode valve and the 
method of applying cathode and anode supplies. 

Providing the formulse given above and 
in the previous article have been studied, 
so that their applications are, at least, clear, 
the question of the valve in relation to 
transmitting can be considered. 

It will be appreciated, from future 
articles, that the valve plays a vital part 
in the design and construction of trans- 
mitting gear ; therefore, it is essential to 
have a reasonable knowledge of its operation. 

Let us consider the most simple type of 
valve, namely the " diode," which consists 
of two elements, housed in the familiar 
glass bulb common to practically all 
wireless valves. 

One element is known as the " plate or 
anode," and the other is the filament or, 
if mains operated, the " cathode," and 
they are shown diagrammatically in Fig. 1. 

I have already explained the relation 
between the movement of electrons and 
an electric current, so the operation of a 
"diode" valve should not be difficult to 
follow. 

If the filament is heated by the battery 
" F," shown in Fig. 2, electrons will be 
emitted into the space enclosed by the glass 

bulb, but if another battery is connected 
in the manner of H, as in Fig. 3, so that 
the " plate " " P " is positive with respect 
to the filament then the milliammeter " M" 
will indicate current flowing, showing that 
the electrons emitted from the filament 
are rushing across the space to the " plate," 
and round through the circuit, back to 
their starting point, forming a continuous 
flow or current. 

Supposing, instead of a battery, a source 
of alternating current is placed across the 
filament and plate, thus causing the plate 
to be alternately positive and negative, it 
will bo found that when the plate is 
negative, no electrons will flow across to it, 
or, in other words, no current flow will be 
indicated, but, during every positive half- 

the alternating current, the 
electron movement will take 
place, and a current will flow in 
the circuit. From this it will be 
seen that the valve only allows 
current to flow in one direction, 
and that it actually " rectifies " 
the alternating current, leaving, 
so to speak, a pulsating contin- 
uous or direct current. One 
common application of the 
"diode " is the rectifying of A.C. 
supplies in a mains-operated 
receiver. Fortunately, however, 
the diode will rectify alternating 
currents having very high fre- 
quencies as well as the usual 50 
cycles of electricity supplies; 
therefore, it can be used as a 
" detector " or " rectifier " of the 
radio frequencies in a wireless 
receiver. 

The Triode 
If Fig. 4 is examined, it will be seen that 

a third element has been added to the 
diode, converting it to what is known as a 
"triode," which has different character- 
istics and greater applications than the 
diode. 

The arrangement of the elements or 
electrodes is shown in Fig. 5, G being the 
grid, which is literally a grid formed by a 

fine wire wound 
loundone or more 

Fig. 6.— The com- 
plete circuit of a triode 
to shou) the floto of 
current as mentioned 

on the next page. 

P T 

rigid supports ; F 
the filament, 

o c a t e d inside 
{Continued overleaf) 
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WIRELESS TRANSMISSION FOR THE 
AMATEUR 

{Continued from previous page) 

the grid; and P the plate surrounding the 
grid. The "mesh" of the grid, and its 
position in relation to the other elements 
play a most important part in valve design 
and Construction, as they directly affect 
the characteristics of the valve. If the 
grid is connected to the filament. Pig. 6, 
and the circuits completed with the 
batteries P and H, a current will be 
indicated by the railliammeter, showing that 
the electrons are passing through the 
"grid" to the plate. 

Now let us take the matter a stage 
further, and re-draw the circuit as Pig. 7, 
which will be recognised as a " resistance- 
capacity coupled " L.P. amplifier. 

The battery, G.B., is so arranged that 
the grid can be made negative with respect 
to the filament. 

It will now be found that, when the 
grid is made more negative by increasing 
the value of G.B. (grid bias), the " space " 
round the grid becomes more negative, 
and the electron flow is hindered, with the 
result that less electrons will get across 
to the plate and, therefore, less current 
will flow in the plate circuit. Those not 
familiar with valve operation should carry 
out these simple experiments, and prove 
these statements. _ ^ 

Now supposing across the points ' g 
and " e " (dotted lines. Pig. 7), we apply an 
"alternating''' voltage, equivalent to a 
signal coming from V.l, the effect will 
be to make the grid more or less negative, 
in relation to its normal mean valve, 
i.e., the bias. This " more or less negative " 
arrangement may not bo too clear. One 
might say, why negative—what about the 
positive cycles of the alternating current 
(signal) ? Think, of it thus. The grid is 
negative—in this case—because of the 
applied grid-bias, so the negative half- 
cycles make it more negative, while the 
positive half-cycles make it less negative, 
i The variation of the grid voltage will 
have its effect on the plate current by 
causing it to fluctuate about its " mean " 
value, according to reason given for Pig. 6. 

Voltage Drop 
Turn now to the plate circuit of V2., 

where R is a resistance or impedance (coil) 
forming what is known as the " load. 
Reverting to the second article, and Ohm's 
Law, it will be understood that a resistance 
in a circuit can cause a " voltage drop 
according to the current flowing. 

In the ease in question, the variation in 
the plate current will cause a variation in 
the voltage dropped across the resistance R 
and, now, the next two facts are very impor- 
tant, assuming the valve to be operating cor- 
rectly the voltage variations will be i dentical 
to the grid variations, but they will be larger 
or, in other words, they will be amplified, 
showing that the three-element valve 
differs from the two-element type inasmuch 
that it not only acts as a rectifier of alternat- 

o 

Ay — 

9 i 
 4— 

Ftp.7.—A resistance- l|l|l|l{l|l 
capacity coupled <5^3 

amplifying stage. 

ing current but it also acts as an cc ampli- 
fier." 

Certain valves are better than others as 
amplifiers, and as it is necessary to have 
some term to denote their capabilities in 
that respect, we speak of the " amplifica- 
tion factor " of a valve, and use the term 
" Mu " and the sign F to denote it. 

It is possible to calculate the '' amplifica- 
tion factor," and it is advisable for all 
\ 1 / 
V 

7" 

Fig. 8.— The simplest valve oscillator circuit. 

experimenters to be familiar with the 
procedure, so that they can check their 
valves from time to time. 

As it relates to actual magnification, the 
factor can be expressed as the ratio between 
the change in plate voltage necessary to 
produce a given change in plate current; 
and the change in grid voltage necessary 
to produce the same change in current. 
The formula can be written ; 
Change in plate volts The plate current 
Change in grid volts being constant. 

There is no nnit of measurement, as 
Mu or is simply a number. The Mu of a 
valve is only one of its characteristics and 
it is necessary to consider the " Mutual 
Conductance or Slope" and the Iiii|icd- 
anee." 

Mutual Conductance 
The " Mutual Conductance," denoted by 

the letter " g," is an indication of the 
" goodness " of the valve, as it is the ratio 
between the change in anode current, and 
the change in grid volts, the plate volts 
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remaining constant. It can be written : 
Change in plate current 
Change in grid volts the unit of 
measurement being in milliamps (plate 
current) per volt (on grid). The " Imped- 
ance " or, sometimes quoted as, " A.C. 
Resistance)" of a valve is another ratio, 
but this time Concerned only with the plate 
circuit, the grid being maintained as a 
constant voltage. It is denoted by the letters 
" Ro," the unit being ohms, and the 
formula: 

Ro —Change in plate volts. 
Change in plate current. 

The three eharacteristics quoted are all 
related; and it is useful to note that; 

g (Mutual Con.)=Amplification Factor. 
Impedance, 

or Impedance — Amplification Factor 
• Mutual Conductance 
but, it must he rememhered [that for the 
above formulae to hold good, g must be 
expressed in amperes per volt, not milli- 
amps. 

The Valve as an Oscillator 
The first requirement of a wireless trans- 

mitter is some source or generator of 
oscillations, and it is of vital importance 
that the frequency of the oscillations can 
be controlled. 

The valve is ideal for this purpose, m 
fact, it may be said that it has superseded 
all other forms, and is the only method 
suitable for amateur requirements, bearing 
in mind regulations. Rig. 8 shows thp most 
simple circuit, and many of tho older 
experimenters will recognise in it the early 
one-valve receiver. Across the grid fila- 
ment circuit is connected the inductance L 
tuned by the variable condenser C. In 
the plate circuit is another inductance, L.l, 
in series with the H.T. battery, and it is 
so placed that it ia inductively coupled 
(article No. 2) to the grid circuit. 

If the inductive coupling is sufficient, a 
certain proportion of the energy in L.l, 
will be fed back into the grid circuit, and 
if the transference of energy is great enough, 
oscillatory currents will be set up in the 
grid circuit, and a state of oscillation will 
be reached. 

The effect is known to all users of re- 
ceivers, when oscillation is produced by the 
excessive use of reaction, the usual name 
for the method of feeding back energy 
from the plate circuit. The frequency of 
the oscillations will be very nearly the 
resonant frequency of the tuned grid 
circuit, formed by L and C, and if an aerial 
is coupled to the circuit by the Coil L.2, 
then oscillations of the same frequency will 
be introduced, inductively, into it, the 
oscillatory current rising to its maximum 
when L.2 is in resonance, i.e. (article No. 2), 
when its reactance is at zero. 

While the circuit under consideration is 
capable of producing oscillations, it is 
hardly suitable for transmitting purposes 
as will be explained in the next article, 
which will deal with the requirements of a 
complete transmitting circuit. 

Midland Parliament 
ON December 12th, at the third 

meeting of " Midland Parliament " 
this winter, the subject to be discussed is 
Non-Union Labour. Sir Charles Mander, 
Bt., Mayor of Wolverhampton, will be in 
the chair. W. M. W. Thomas and Austin 
llopkiiison. M.P., will speak as employers, 
and the trade union side will be represented 
by George Jones, of Midland Miners' 
Federation, and Arthur Henderson, M.P., 
for the Kingswinford Division. The dis- 
cussion will also be heard in the Regional 
programme. 

I PROGRAMME NOTES 

Concert from Edinburgh 
THE Scottish Orchestra, conducted by 

Georg Szell, will give a concert in the 
Usher Hall, Edinburgh, on December 14th 
The broadcast portion of the programme 
will include '' Symphony No. 4 in D Major,' 
by Dvorak, and " Bolero," by Ravel. 
" The Narrow Gauge " 
THIS is the title of an interesting pro- 

gramme to celebrate the centenary 

of the Ffestiniog Toy Railway—the pioneer 
of narrow-gauge railways—which will be 
broadcast from Bangor on December 12th. 
The programme will be produced by Sam 
Jones. 

Alfred Cave Quartet 
ON December 17th the Alfred Cave 

Quartet is to play the Haydn Quartet 
in E fiat and Dvorak's " Nigger" Quartet. 
This combination consists of Alfred Cave, 
leader of the B.B.C. Midland Orchestra ; 
Ernest Element (2nd violin) ; Frank 
Veuton (viola) and Harry Stanier ('cello). 
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Long Distance Television 
A TELEVISION and sound broad- 

cast from London was picked 
np in Cape Town on the ultra-short- 
waves recently, the experimenter in 
question being Mr. C. G. J. Angilley. 
He said that on 6 metres he heard a 
kind of buzzing sound and on 7 
metres the musical theme which comes 
at the end of the Gaumont British 
News Film. Then followed a voice 
stating ; " This is the London Tele- 
vision Station at Alexandra Palace, 
North London." Several cases have 
been reported of successful television 
reception in Ireland and the North 
of England which somewhat destroys 
the optical spectrum theory. Tele- 
vision is very much in the news 
nowadays. The King has asked for 
the possibilities of television reception 
at Belvedere to be investigated. Stores 
round London are installing sets, and 
scarcely a day goes by without some 
interesting item appearing in the 
daily papers. This carries me back to 
the early days of wireless, but where- 
as in those days wireless was very 
imperfect, television commences its 
career in a somewhat advanced stage. 

Prices at present are high because 
costs must be covered on a compara- 
tively small output. Things will get 
cheaper as demands grow, and we can 
safely look forward to a television 
receiver at about ^15 within five 
years. 

When will our component manu- 
facturers get busy and realise that a 
valuable market amongst home con- 
structors awaits their wares, in the 
form of the necessary transformers, 
resistances, tuning coils, and special 
condensers which are necessary for 
television ? For, whether manu- 
facturers like to believe it or not, 
television at the present time is more 
suited to amateur construction than to 
commercial exploitation. After you 

have seen a televi- 
sion demonstration, 
and you go back 
to listen to your 
radio, you sense 
the missing link. 

Everything is good until something 
better comes along with which to 
make comparisons. A few years ago 
wireless seemed to have reached the 
zenith of development, and it seemed 
impossible to improve it. Since tele- 
vision has been demonstrated there 
is a feeling of something lacking in 
radio entertainment. The trans- 
missions are extraordinarily good ; 
ray only quarrel "being with the com- 
position of the programme. It is 
being used for education and uplift 
when its main purpose should be to 
entertain. I realise that there are 
difficulties in the way of obtaining 
artistes, owing to the opposition of the 
theatrical profession, and that the 
film companies with perhaps under- 
standable jealousy are refusing to 
lease their high-class films for tele- 
vision purposes. These difficulties will 
be overcome, and we must regard the 
present transmissions as being experi- 
mental and as a sort of a gauge of 
public interest. 

Specified Parts 
[HAD a crack or two to make the 

other week about a dealer who 
objected to specifications on the 
grounds that he preferred to sell a 
customer what he had in stock. 

A. H., of Yeadon, enters the arena 
with the following epistolary effort :—- 

" Dear Thermion,—Whilst I agree 
that it is almost essential to use 
specified parts in the home-construC- 
ted receiver if results are to be guaran- 
teed, I do not agree with your attack 
on the radio dealer, who, if he has not 
the specified part in stock, tries to 
sell the customer another part, which 
is ' just as good.' After all, the dealer 
is in business to sell what he has in 
stock, and the final choice does rest 
with the customer. Should the set not 
function correctly, the customer should 
say to himself; 'Well, it is my own 

fault for allowing that dealer to per- 
suade me that " so-and-so " is just at 
good.' And that's all there is about 
that. Another point ; you suggest the 
customer should ask the dealer to 
prove that the merits of the component 
offered are equal to the specified com- 
ponent, and go on to state that the 
dealer could not do so for lack of 
knowledge and /or lack of instruments. 
Supposing, however, the dealer could. 
Would the customer be able to 
appreciate the proof? I doubt it. I 
have met too many home constructors 
who have not the slightest knowledge 
of wireless theory, but unfortunately 
consider themselves to be ' experts ' 
because they have successfully built a 
receiver with the aid of a blueprint. 
I say ' unfortunately,' because a 
radio engineer has, first of all, to 
dispel their weird notions, before he 
can instil a little true knowledge. 
No, ' Thermion,' leave the dealer 
alone in this respect, for if a customer 
buys a wrong make of any part he 
should himself have sufficient know- 
ledge to assure him that the part will 
be equivalent to that specified. If he 
has not, well, he must insist on the 
part specified, and should one dealer 
not be able to supply, there are 
other dealers." 

Skilled Labour 
(DROPPED another bomb recently 

in drawing attention to the 
shortage of skilled labour, and this has 
incited T. R. D., of Ballymoney 
(horrible sounding name), to indite 
the following screed :— 

" Dear Thermion,—Your discussion 
on the lack of skilled labour interests 
me. 

" The radio trade happens to be 
filled with misfits from every calling 
on earth. At the present moment not 
1 per cent, have had any training. 
May I let you into a secret ? 

" The technician at a sales counter 
is a, clog rather than a cog in the wheel. 
It's, not his fault. It's the public's. 
All the amateur constructors for miles 
around seek out the technician for 
advice on this and that. Conversa- 
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tions often taking anything up to an 
hour end in the sale of two wander 
plugs, an egg insulator, or a G.B. 
battery. Value of technician's time 
as a commercial proposition, id. to 
i|d. per hour ! 

i "The ex-fish-hawker can sell an 
-£18 18s. super-plop-o-dyne in that 
time (possibly at £18, or even £15). 
(That's a secret, too, of course.) 

" Then the technician can loan a 
valve costing him say the best part 
of 1 os., ' in the hopes of future busi- 
ness.' The valve may be returned 
with the emission off colour or not 
returned at all. 

" The ex-fish-merchant would have 
the nerve to try to sell the valve and 
leave hopes where they belong. 

" Not until all radio shops are run 
under Government licence by tech- 
nicians qualified by rigid examination 
can your dream of the revival of 
craftsmanship in radio become a 
reality. 

"To cover the nakedness of a new 
idea I offer the old mantle wrapped 
around the gunsmith." 

Perhaps the reader can explain 
what he means by his last sentence ; 
it has got me guessing. 

The Component Shortage 
AND here is another correspondent 

who wishes to air a grievance. 
This time it is A. B., of Neasden :— 

" Dear Thermion,—Turning as I 
do, immediately after I procure my 
weekly copy of Practical and 
Amateur Wireless, to your special 
articles, I note the headline ' The 
Component Shortage.' This I read 
with even more than usual interest, 
for I have a grouse, which, although 
not on all fours with the case which you 
cite, is unfortunately a genuine one. 
I am constructing the ' Add on Super- 
het Unit' recently described in 
Practical and Amateur Wireless. 
The difficulty I have had in obtaining 
the various components is almost 
sufficient to outweigh the pleasure of 
construction. Take, for instance, one 
small article in particular — a 
Westector 4. I have tried no less 
than a dozen stores in the W.C. and 
E.G. districts to obtain this, but 
without success. ■ In the end I wrote 
to the makers telling them the facts 
and with remittance. The stores 
referred to include several of the 
leading suppliers of components. In 
one of such stores there whs another 
customer endeavouring to procure the 
necessary kit to construct the all-wave 
set recently described in your columns, 
and I do not think it any exaggeration 
to say that he was unable to procure 
more than half what he required. 
Presumably the tendency is to push 

The Limit Four 
COME readers have experienced diffi- 

culty with the Limit Four. Satis- 
factory results are obtained on the medium 
and long wavebands, but when the switch 
is rotated to the short-wave settings the 
fuse blows. We have investigated this 
fault and find that it is due to the K and J 
contacts of the switch being too near 
each other. There should be a definite 
break between each contact when wave- 
changing, but if excessive heat is applied 
when soldering external leads to the 
switch tags these are loosened and are liable 
to move too near each other. When the 
moving contact is rotated, momentary 
connection will then occur between the 
adjacent fixed tags. If this occurs with 
contacts K and J the fuse blows. The 
same fault could be due to the fixed and 
moving vanes of the gang condenser 
touching each other, but this is not likely 
to happen with a reliable modern component. 

D.C. Mains Receivers 
W/HEN a receiver is to be supplied 

from D.C. mains only, a rectifier 
is not required, and the reservoir condenser 
can be dispensed with. Very few com- 
mercial receivers of this type are available 
nowadays, as most people want their sets 
to be suitable for A.C. or D.C. mains 
operation. When the receiver is home- 
constructed, however, the rectifier and 
condenser can easily be omitted, space 
being left on the chassis for these com- 
ponents so that they can be added should the 
mains supply be changed to A.C. The 
omission of the rectifier entails no dis- 
advantages, and the initial cost of the 
receiver is reduced by approximately £1. 
The voltage drop of approximately 20 volts 
which occurs in the rectifier is also avoided 
and therefore it is possible to apply a 
higher voltage to the valve anodes. In a 
receiver incorporating a series rectifier it is 
only necessary to join the anode and cathode 
sockets of the rectifier valveholder in order 
to produce this increase of voltage. The 
valve can then be removed, but it will be 
necessary to conned a wire across the heater 
terminals in order to produce heater circuit 
continuity. It will also be advisable to 
increase the value of the heater dropping 
resistance so that the total healer circuit 
resistance is not affected by the removal of 
the rectifying valve. 

LATHE WORK FOR AMATEURS 
By F. J. CAMM. 

1/- or 1/2 by post from 
GEORGE NEWNES, LTD., 8/11, Southampton St. Strand, W.C.2. 

ready-made sets. It's true a larger 
profit is made by the dealer, but I 
think you will agree that if components 
were more easily procurable, more 
interest would be taken in home con- 
struction, and sales thereby increased. 

" I have been a home constructor 
since pre-war days—when I had both 
transmitting and receiving licence, 
and am not writing as a casual con- 
structor. 

" However, notwithstanding my 
somewhat ' dumpy ' letter, I have 
derived many hours'—in fact, years'—- 
pleasure from my experiments, and 
from your very excellent paper." 

Many other readers have written 
to me in similar strain, so let us 
agree that it is difficult to purchase 
components, that dealers will often 
try to fob you off with anything, and 
that there is room for considerable 
improvement in the distribution me- 
thods of component manufacturers. 
Let us also agree that travellers are 
not always met courteously by the 
radio dealer, who thinks that home 
construction is dying, and that he 
is not going to take financial risks of 
stocking components. The poor mutts 
do not realise that by this policy they 
are killing it. If a man finds it difficult 
to obtain parts he loses enthusiasm. 
Many readers have told me that they 
have visited more than a dozen 
dealers, not only without purchasing 
what they wanted, but even without 
being offered an alternative. Some 
of the readers tell me that the Mail 
Order Houses are just as slow, but 
you must remember that they are very 
much in the hands of the manufac- 
turer, who prefers to supply his 
direct orders first. Television will 
create an enormous demand lor 
components, and my readers might 
usefully bear in mind, when that 
happy time arrives, those dealers 
who have served them faithfully, and 
ignore those who have not. 

The Crystal Palace 
THE almost total destruction by 

fire of this historic edifice will 
fill many with pangs of regret. It has 
played its part in the development of 
radio and television, it has seen 
enormous social gatherings, and that 
it should come to such an ignominious 
end is too bad. Whether it will be 
rebuilt is in the lap of the gods, but 
there can be no denying the fact that 
of recent years its claims as an ideal 
venue for national exhibitions have 
been sadly overlooked. The new track 
will, however, be completed, and on 
it we may hope to see some epic 
motor races, as well as cycle and 
motor-cycle races, which will form 
the subject of interesting broadcasts. 
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Ediswan Television 
LAST week we had the pleasure of 

visiting the television research 
laboratory of the Edison Swan 

Electric Company, and in addition to a 
demonstration of three separate receivers 
which were used to pick up the B.B.C. 
programmes from Alexandra Palace, we 
were shown some of the interesting experi- 
mental apparatus and developments which 
have been made in this laboratory. This 
was built for the express purpose of carrying 
out research and experimental investigation 
into the design and production of cathode- 
ray tubes. Por some years this work was 
carried out in the special valve department, 
but progress in television has rendered 
necessary a separate laboratory devoted 
entirely to this highly specialised work. 
It is interesting to note that the laboratory 
is but a few steps from the original building 
hi which Sir J. A. Fleming produced the first 
radio valve. The cathode-ray tube has there- 
fore overcome many of its teething troubles 
in the same nursery as its famous ancestor. 

Ediswan Cathode-ray Tubes 
The range of Edis-wan cathode-ray tubes 

consists of the types 5H, 7H, 10H, and 
12H, having screen diameters of 5, 7, 10, 
and 12ins. respectively. The 5H and 7H 
are intended for ordinary cathode-ray 
oscillograph work, or in monitoring posi- 
tions in connection with television trans- 
mitters or experimental scanning equip- 
ments. The 10H and 12H are essentially 
for use in domestic television receivers. 
They have been designed to give bright, 
well-defined black and white pictures, 
similar in tone to the modern cinema 
picture. All tubes incorporate two pairs 
of deflector plates for electrostatic deflec- 
tion of the electron beam. The latest 
types of high-vacuum tubes possess high 
luminosity screens, improved focusing 
properties, freedom from cathode disinte- 

gration due to ionic bombardment, and 
improved modulation characteristics so 
necessary for satisfactory television picture 
reproduction. 

Manufacture 
The tubes are manufactured in the special 

valve factory also situated at Bonder's 
End. The clear glass bulbs which are 
blown at the Chesterfield factory are 
sprayed with the 
fluorescent c o m - 
X>ound by a special 
process, and the 
nickel cathode is of 
the indirectly-heated 
type coated with a 
barium compound. 
The coating is at the 
top end of the cylin- 
der and not along the 
sides, as in the 
ordinary radio valve. 
The complete elec- 
trode assembly is 
mounted on a glass 
pinch similar to that 
in the radio valve. 

Each tube is sub- 
jected to rigorous 
tests, which include 
the checking of the 
cathode emission, 
screen brightness, 
shape of raster or 
scan modulation 
characteristics, 
cathode heater volt- 
age and current, and 
shift of scan with 
grid control. Care is 
also taken to see 
that the variations 
in anode volts for 
spot focus are within 
prescribed limits. 

All tubes are tested at excessively high 
voltages to ensure that no breakdown or 
flash-over can occur when the tube is in 
normal use. A number of tubes are taken 
from each batch produced and run under 
television scanning conditions at full 
operating voltages and current on the 
life-test rack, and one of the accompanying 
illustrations shows six tubes in this rack 
undergoing the life test. 

Television Reception Valves 
In use in this laboratory are a number 

of Mazda valves specially suitable for 
television work. They include the AC/TH. 1, 
a triode-hexode frequency changer for short- 
and ultra-short-wave work ; the AC/SP3, 
a high-slope screened pentode for B.F., 
I.F. and video amplification ; the Y925, 
a midget shortpath diode for general diode 
purposes in television .receivers, and the 

4 . 
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of the Ediswan television laboratory. The life-test rack "ray be seen on the left, 
three experimental receivers referred to in the above text are at the far end. 

This is the life-test rack, showing six tubes in 
position undergoing test. 

T31, a gas-filled thyratron, for use in sweep 
voltage generators. 
Experimental Receivers 

The three receivers used in the laboratory 
were developed with the sole object of 
testing, under actual working conditions, 
television components, i.e.,i cathode-ray 
tubes, valves, etc., made by the Edison 
Swan Company and its associated com- 
panies. 

These components consist mainly of 
cathode-ray tubes, receiving valves, recti- 
fiers, thyratrons, transformers and loud- 
speakers. 

One receiver is an experimental model 
made up on the rack assembly system, 
and was developed with the aid of a film 
scanner situated in the laboratory. The 
second receiver employs the superhet 
feature in which tuning to the sound 

{Continued overleaf) 
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PRACTICAL TELEVISION 
(Continued from previous page) 

automatically tunes correctly on the vision 
section, a single frequency-changer being 
employed. In this model sensitivity was 
sacrificed to quality in the vision section, 
in which six band-pass circuits are arranged 
to provide a 2 mc/s bandspread. The H.F. 
amplifier is followed by a special diode 
detector and one D.C. type video amplifier 
stage, which is connected direct to the 
control electrode of the cathode-ray tube, 
thus controlling directly the D.C. bias on 
which is superimposed the modulating 
picture frequencies. The sound section 
utilises a push-pull output stage (two 
TP.3/35D's), and to take full advantage 
of the high quality of the special ultra-short- 

wave broadcasts, a dual speaker assembly 
is employed. The speakers consist of a 
12in. and an Sin. model employing the 
Alnico magnet, giving a useful flux density 
of over 12,000 lines per square centimetre, 
and it is claimed that the response is 
practically flat from 90 to 6,000 c.p.s. 
The reproduction certainly sounded remark- 
ably good and justified the claims which 
were made. 

A Straight Circuit 
In the remaining receiver a straight 

H.F. circuit is employed, with five special 
H.F. pentodes preceding the special diode 
detector, and the H.F. couplings consist 
of alternate transformers and chokes, the 
resonant point of the choke coupling being 

designed to fall in the small trough formed 
in the bandpass transformer coupling, thus 
providing a perfectly square form response 
curve for the full bandwidth required for 
high-quality pictures. 

Other interesting developments which 
were shown included a special reflector 
arranged in the lid of one cabinet model 
which housed the cathode-ray tube in a 
vertical position. To avoid distortion and 
reflection difficulties this reflector did not 
consist of the usual mirror,, but was a special 
component made up by one of the Ediswan 
company's associated companies, and which 
consists of a. flat glass plate coated on 
the front with a special chemical, resulting 
in increased brightness and avoidance of all 
optical difficulties. 

American Television 
NOW that Britain has" es- 

tablished its high-defin- 
ition television service, other 
countries are making an effort 
lo take up the challenge that 
this country leads the whole world in the 
quality of its pictures and the engineering 
soundness of its installation at Alexandra 
Palace. Details of American work keep 
filtering through, and if the reports arc true 
eff orts are being made to establish stations at 
New York, Hollywood, and Philadelphia. 
The R.C.A. have been conducting experi- 
ments and demonstrations from the Empire 
State Building which has an aerial over 
1,200 feet above ground level. This great 
height is essential owing to the very tall 
buildings in New York. This causes 
difficulties of shielding and reflgctions. 
which latter produce multiple images and 
mar the picture quality. The R.C.A. still 
use a standard of 3-t3-line definition with 
interlaced frame scanning, but so far the 
largest size cathode-ray tubes shown have 
a Win. diameter screen, this producing 
a picture about lOin. by Sin. On the other 
hand, Farnsworth claims to be using a 
441-line scan. These higher definitions 
necessitate a very wide sideband, and 
station range may be reduced if ultra-short 
wavelengths of from three to four metres 
become necessary owing to this fact. It 
is certain, however, that the inauguration 
of the B.B.C. service has stimulated 
activities in those countries which are 
carrying out their own television investiga- 
tions on a fairly large scale. The smaller 
countries are holding a watching brief in 
order to gauge the results obtained and 
popularity achieved before building or 
ordering their own television equipment. 

A Little Cramped 
WITH the prospect of increased hours 

of television transmission the pro- 
gramme staff at Alexandra Palace are 
finding themselves rather cramped for 
studio space in order to carry out re- 
hearsals. Is is stated that the adjoining 
theatre is to be employed in order to relieve 
the situation. There are only two large 
studios at the B.B.C. station, one for each, 
system of television, and rehearsals for 
either system quite naturally can only bo 
undertaken in the correct studio at the 
moment. On the programme side it is 
very noticeable that a direct feminine 
appeal is being made. Items are being 
included, especially in the afternoon, 
which are designed to captivate the taste 
of women. It is natural that at all the large 
stores the women outnumber the men in the 
audience at this time of the day. Many 
domestic subjects are being illustrated, 
while beauty experts arc scheduled to 
appear very shortly, and even talks on 
mothercraft. 

I Television Notes! 
L,.   I 

Baird's Loss 

As we go to press the news of the 
destruction of the Crystal Palace is 

to hand. Apart from its many historic 
associations the wireless amateur associ- 
ates this old building with the development 

of television, as it was here 
that the Baird company trans- 
ferred its activities when high- 
definition systems were tried 
out. The dipole aerials erected 
on the South tower may be 

the illustration below, which 
was taken when daylight dawned on the 
remains of this fine old building, and much 
of the Baird experimental and .research 
apparatus had been, unfortunately, des- 
troyed. Full details of the damage are not 
yet to hand. 
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Ths remains of ihe historic Crystal Palace on the morning after the great fire. Note 
television aerials on the top of the tower nearest the camera, silhouetted against the 

of smoke. 

the Baird 
background 
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A PAGE OF PRACTICAL HINTS 

A Test-prod Improvement 
SOME types of multi-purpose meters are 

equipped with a flexible common 
negative lead and two positive prods— 
one for each voltage scale—which are 
often too short to reach into the set at the 
exact point required without some risk of 
a short, especially if the set is at all compact. 
The following simple device, illustrated, 
overcomes these difficulties. A short piece 
of stout copper wire, about Sin. long, is 
slipped into a length of Systoflex sleeving, 
which is cut off to leave about Jin. bare 
at each end. On to one end a piece of flex 
is soldered, and the end of the wire is then 
bent to form a loop and taped in position. 

MULTI- PURPOSE METER 
14- SWG COPPER WIRE COVEREO WITH SVSTOPLEX 
INSULATinG TAPE 

JOINT 
PORCELAIN CONNECTOR PROD 

NEGATIVE PROD 

HOLES K)R FIXING TUFTS OF SILK, 

Reducing packing trouble in a home-made 
microphone. 

made transverse current microphone. 
The microphone body is made from 
a piece of hardwood, and the actual 

jdetails have been explained in 
these columns be- 
fore. 

i tr 

i; 

FLEXIBLE LEAD SOLDERED TO END OF PROD BEFORE BENDING 
A useful test-prod improvement. 

at the same time covering the joint. The 
other end of the flex is then connected to 
the jneter prod by means of an ordinary 
porcelain connector. It will be found that 
the most inaccessible anode terminals "rise 
to the surface " with this simple gadget.— 
L. Dtr fLEBGNy (Birmingham). 

An Improved Microphone 
THE accompanying sketch shows a useful 

method of reducing packing trouble, 
and also diaphragm resonance, in a home- 

GftANULE SWCE 

CARBON ELECTRODES 

tiC 

THAT DODGE OF YOt/KSr] 
Evefy Reader of "PRACTICAL AND i 

AMATEUR WIRELESS" must have | 
originated some little dodge which would x 
interest other readers- Why not pass it on | 
o III ? We pay d61-10-0 for the best wrinkle x 
iubmitted, and for every other item published | bn this page we will pay half-a-guinea. Turn i 

j that idea of yours to account by sending it | 
I in to us addressed to the Editor, " PRAC- x 
I TICAL AND AMATEUR WIRELESS," | 
I George Newnes, Ltd., 8-11, Southampton i 
j Street, Strand, W.C.2. Put your name and | 
| address on 4Vety item. Please note that every x 
r notion sent in must be original. Mark | 
I Envelopes "Radio Wrinkles." Do NOT i 
| ^nclose Queries with your Wrinkle. 

The variation in the design of this model 
is effected by drilling a series of holes in the 
surface cut away to form the granule 
space, and fixing in these holes, with a 
touch of glue, small tufts of frayed out silk 
floss. It will be noticed that adjacent 
rows are staggered vertically, which has the 
effect of keeping the granules in place when 
the microphone is in use. Care must be 
taken that the tufts just touch the dia- 
phragm without bearing heavily against it, 
otherwise the frequency range of the instru- 
ment will suffer.—John Haddoh (Glasgow). 

Filter for " Floating " Battery Valve 
Filaments 

BY incorporating a filter between the 
trickle charge rectifier and the battery, 

I have obtained very satisfactory results 
whilst operating battery valves under 
" float " conditions. 

The circuit arrangement (see diagram) uses 
two 200mf lo-voit electrolytic condensers 
and a centre tapped 
1 f)-1- 1Q choke. The 
rectifier output is reg- 
ulated by the rheostat 
to yield the correct 
smoothed output for 
the filament load. The 
battery, remaining 
across the filaments, 
acts as a " buffer " 
thus ensuring an out- 
put of 2 volts, and at 
the same time allows 
its large internal cap- 
acity to behave as a 
final smoothing ele- 
ment. The winding data for 1.0+10 choke 
is as follows :— 

Cor5—36 No. 5 Stalloy stampings, wound 
with 660 turns of 20 s.w.g. enamelled copper 
wire centre tapped at 330 turns, giving 
approx. IQ per section at a safe current 
rating of l amp, to cater for a wide range of 
multi-valve battery sets.—Wm. S. Hakbi- 
sojt (Aintree). 

I LATHE-WORK FOR AMATEURS j 
I by F. J. CAMM 

1/- or 1/2 by post from 
) George Neienes, Ltd., 8-11, Southampton I 

Street, Strand, IV.C.2. 

An Effective Screening Method 
IT is often found necessary to screen 

instruments from external electrical 

JAR-. 

iiP 

I^Fl 
...a EARTH 

STRIPS OF TINFOIL. 
A simple but elective screening method. 

influence, and yet he able to see the appara- 
tus. I have found the following method 
very satisfactory for this purpose. 

m ihuriT 
hls-. 

I I 

RECTIFIER OLiTPUT- 
—* ■ > I I- Y / L I" 
INTERNAL CAP: \ OF BATTERY. ' 

200MFD. 
k(l5Von) 

r 

trickl fill 
rectifi charg 

Take a glass jam jar of the 21b. size, and 
round it stick strips of tinfoil iin. wide, 
as shown in the sketch, and leave about 
lin. between each strip and the liext. 
Glue another piece of foil Lin. wide round the 
bottom, making sure that this last strixi 
makes good electrical contact with all the 
others. Take a connection from this 
strip to earth. This method of screening, 
although simple and cheap, will he found 
very efficient, and by using the various 
small glass jars which are used 
for various packings, screens for 
all kinds of comjioncnts may be 
made up in a similar 
manner .— J. 
Blake (Palmers 
Green). 
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"HE experienced con- 
structor may have 

been able to carry on with the 
construction of this interesting 
receiver from the diagrams and 
brief details given last week, but- the 
following notes will describe fully 
the actual process of building, and 

therefore those who have already 
finished the main part of this work 
will be able to turn to the end of 
these notes for the operating details. 
As mentioned last week, the coil and 
switch assembly should be carried 
out before these parts are mounted 
on the baseboard. When pur- 
chased, the switch units and the oper- 
ating rod will no doubt be separated 
(unless a complete kit is obtained), 
and this facilitates the wiring to the 
coil unit. If they are assembled the 
operating rod and locator plate may 
easily be withdrawn, as there is^ no 
locking device to keep the switch 

Making Good Con- 
nections 
The switch plate 

and the coil unit utilise 
soldering tag connec- 
tions, and therefore 
soldering has to be 
resorted to in this 
receiver. Remember, 
however, that the tags 
are attached to soft 
material and make 
quite certain tiiat a 
really hot iron is em- 
ployed and leave it in 
contact with the tags 
for the very minimum 
of time. If this point 
is not attended to the 
be loosened and the 
fail to operate satisfactorily. Care- 
fully clean each contact with a piece 
of well-worn emery cloth and apply 
the merest trace of Fluxite or similar 

soldering paste. Clean the 
iron thoroughly, and if it is 
heated in a "gas flame or 

t h e flame 
from a fire 
wipe it with 
a piece of old 
rag before 

may 
switch will 

Further Constructional 

Details of this Interesting 

leal 
irele 

Guarantee 
RECEIVER 

: Our artist's impression of 
the " Colt " helps to show the 
wiring and method of assembly. 

unit 
rod. 

in position on the square 

The best way of wiring the coil is to 
attach to each of the contacts on the 
base, with the exception of No. 4, 
and that marked E, a good length of 
tinned copper wire. To avoid the 
trouble of measuring each length 
make these wires about xains. long. 
Insulated sleeving may be passed 

over some of these wires, although 
it is not essential for all of them. 
It will be noted as the contacts 
on the switch unit are wired up, 

which of these leads run close 
together and a length of sleeving 
may then be cut to avoid the 

risk of short-circuits. 

& 

S 

using it. 
Apply the 

end of the 
solder stick to the 

iron and take off a 
neat " blob " of solder, 

put the solder carefully against 
the soldering tag, and it should 

instantly adhere, removing the iron 
at once. 

Now refer to the switch wiring con- 
nections on page 376 of last week s- 
issue. It will be noted that there are 
two plates, marked A and B, and on 
the switch unit, plate B is the one 
attached direct to the mounting 
bracket, and when screwed down this 
is the one farthest from the control 
panel. The contact points are not 
lettered on the actual component, 
and the letters on the wiring diagram 
are, therefore, reference points to the 
remainder of the wiring. Connect 
together the three lower contacts on 
each plate leaving about one inch of 
wire projecting from the front plate 
I plate A), and four inches of wire 
from plate B. To one of the fixing 
nuts a soldering tag must now be 

attached, and the most convenient 
nut is that on the left, viewing the 
switch from the front. A two inch 
length of wire is then attached to 
this tag. The switch unit may now 
be wired to the coil tags, and it will 
be noted that in four cases there are 
two wires attached to the coil con- 
tacts. Terminal 4 and terminal E 
nearest to it are now joined together 
and the coil unit is ready to attacl 
to the baseboard. An ordinary com' 
ponent-mounting bracket is employee 
for this purpose, with a bolt passec 
through one of the two fixing holes ii 

2/2 — / — 

Use this diagram when mounting tfa 

LIST OF COMPONENTS FOt 
One four-range coil. No. C56 (Bulgin).^ ( 
One driver-locator unit, IMo. S150 (Bulgin). 
One five-way contact unit. No. S153 (Bulgin). 
One .0005 mfd. condenser, No. 2SM (C2). (Pol 
One .0003 mfd. diff. reaction condenser ( 

(Polar). 
One .0001 mfd. Compax condenser (Cl) (Polai 
Four fixed condensers : .0001 mfd. (type M) (< 

.005 mfd. (C7), .01 mfd. (C6) (type 300 tubul 
2 mfd. (type 65) (C5) (T.C.C.). 

Three fixed resistors : 2 meg. (Rl), 40,000 ( 
10,000 (R3) (1 watt type) (Erie). 

One potentiometer, 1 meg. with two-point sv 
One L.F. transformer, 3/1, No. LT135 (B-T.S 
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Notes and Preliminary Operating 
Simple-to-build All-wave Set 

| the foot of the bracket and through 
'■ the fixing hole in the coil unit. A 

screw and large washer may then be 
used to hold down the bracket through 
the long slot in the arm and this en- 
ables the coil to be accurately posi- 
tioned when mounting the bracket. 

Finishing the Wiring 
The one-hole fixing bush attached 

to the driver-locator unit should 
now be attached to a component- 
mounting bracket, and locked into 
position with the single nut and 
indicating plate left off. 1 his may 

- sfe 

— /£"■ 
■ hra%ts and {or drilling the panel or cabinet. 

K THE "COLT" ALL-WAVE THREE 
kone all-wave choke. No. A.W.C1 (B.T.S.). 1 y Three four-pin S.W. type baseboard mounting valveholders (Clix). . , « ■ , 

Two terminal blocks with A.E. and L.S. terminals 
lar)' (Bclling-Lee). rn < 
[C3) Six plugs: H.T.—, H.T.I, H.T.2, G.B.-f, G.B.—1, G.B.—2 (Belbng-Lee). 
\ Two spades ; L.T.—, L.T.+ (Belbng-Lee). 

* One baseboard, 12in. by 8in. (Peto-Scott). 
i (' Six component brackets (Peto-Scott). Iar)' Three valves : D210, L210, P215 (Hivac). 

One speaker, type 37J (W.B.). R2), H.T. Battery, 120 volts (Drydex). 
G.B. battery, 9 volts (Drydex). 

itch L.T. accumulator (Exide). One tin Filt (Graham Parish). 
). One slot aerial filter (Graham Parish). 

afterwards be attached 
to the front of the 
panel by means of the 
second nut which is 
provided with the 
unit. The scpiare driv- 
ing rod is now pushed 
through the switch 
unit, and when the 
front of the bracket is 
level with the -front 
edge of the baseboard, 
the bracket should be 
screwed down. When 
the indicating plate is 
to be attached to 
the panel the switch 

should be turned to the extreme lelt, 
and then an indicating pointer may 
be attached to the front so as to give a 
clear indication ot the actual setting 
of the switch. 

The panel layout show 
in the centre of this page 

holders, passing the wire 
through the centre holder 
and finishing off at the other end. 
Attach the grid leak to the first 
valve-holder, and lengths of wire 
to the remaining legs, after which 
the remaining components may be 
attached in the positions shown in 
the wiring diagram, and in the illus- 
trations on this page. 

Testing Out 
Complete the wiring and attach 

the battery leads, making quite certain 
that the correct indicating plugs are 
attached to these. When the receiver 
is checked and ready for test, the L.T. 
leads should be attached to the accu- 
mulator, and the H.T.—and G.B.+ 
should be inserted into the appropri- 
ate sockets on these batteries. G.B.— i 

should be inserted temporarily in the 
3-volt socket of 
the grid - bias 
battery and 
G.B.— 2 in the 

* 7.5-volt socket, 
whilst for pre- 

, liminary tests 

gives the mounting positions for the 
various controls and the four remain- 
ing component-mounting brackets 
should be placed in the appropriate 
positions. To avoid cutting the spindle 
of the volume control, and to enable 
the control knobs all to remain at an 
equal distance from the panel, the 
bracket for this component should 
be mounted slightly back from the 
front edge of the baseboard. Mount 
the valve-holders first and carry out 
the wiring to the legs, as these may 
prove inaccessible when the trans- 
former and remaining components 
have been fitted. A single length of 
wire is employed for each filament 
run, and lengths of sleeving arc cut 
off to slip over between the valve- 

A bird's-eye view of the 
receiver, which will assist you in wiring. 

H.T. I should be inserted into any 
socket between 80 and 110 volts and 
H.T.2 into the 12o-volt socket. Rotate 
the right-hand control in a clockwise 
direction and the switch will be 
heard to snap over after a short 
movement, in which condition the 
set is on, but the L.F. volume control 
is in the position of minimum volume. 
As this control is turned further the 
volume will be gradually increased. 
The reaction control should be set to 
minimum for preliminary tests, and 
the wave-change switch set to the 
medium-wave position. The local 
should be heard and there are no 
trimming ad-iustments to be carried 
out. The voltage at H.T. 1 should 
be adjusted until smooth reaction 
effects are obtainable over all 
wavebands. 
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V 

Short Wave 

Section 

THE SIMPLEST SHORT-WAVER 

In Response to Many Requests We Give in This Article the Constructional 
Features of One of Our Most Popular One-valve Short-wave Receivers 

IT has already been stated that many 
amateurs appear to obtain the best 
results on the short waves with the 

simplest type of receiver. Some ot the 
sxtensive short-wave logs Avhich have been 
published bear witness to the fact that a 
good one-valve set can give a remarkable 
performance when correctly designed and 
built, and in 1935 we described a receiver 

V o S h/. H.F.C. O , PHONES 

ST. H.T+ 0002 rfFD 
! r>—, 
r-r^-^V3 
';!' 77:0 

oooz 
H.T.- 

0005MFD 
(tuning) ST 

OL —1— OO 03 MFDf REACTION) 

Fig. 1. Theoretical circuit of the simple one-valve set 

of the "home-made" type in which the 
coil and H.F. choke were constructed by 
the amateur. This particular receiver 
appears to have given phenomenal results, 
and we have repeatedly received requests 
for details of construction. Unfortunately, 
the issue in which this receiver was des- 
cribed is now entirely out of print, and no 
further copies are obtainable. We have 
decided, therefore, to reprint the main 
part of the article in question so that those 
readers who were unable to take advantage 
of the earlier issue, or who have since 
decided to make up this receiver, can now 
do so. 

The Circuit 
The circuit is shown in Fig. 1 and the 

practical wiring diagram in Fig. 2. It will 
be seen that quite a straightforward arrange- 
ment is employed. A standard .0005 mfd. 
tuning condenser is employed instead of 
a special low-capacity, short-wave con- 
denser, but to make tuning simpler a fixed 
condenser is joined in series with it. Of 
course, if desired, the fixed condenser may 
be omitted and a special low-capacity con- 
denser used for tuning. The value of this 
should be .00016 mfd. or .0002 mfd. 

Making the Coil 
The coil, it will be seen, consists of 

15 turns of wire—in three sections of -1. 
7, and 5 turns each—wound on a length of 

2in. diameter cardboard tube. Ordinary 
postal tube is quite suitable for use as the 
former, and this should, for preference, be 
given a liberal coating of shellac varnish 
before use. The 3-turn winding is for aerial 
coupling, the 7-turn winding is for tuning 
the grid circuit, and the 5-turn winding 
is for reaction. The grid coil is wound 
with 20-gauge enamelled wire, the turns 
being equally spaced by the diameter of 
the wire used, but the other two windings 
have side-by-side turns of about 26-gauge 
enamelled wire. Actually, it is not essential 
that these exact gauges be employed, but 
they are probably the most suitable. All 
the turns are wound in the same direction, 
and the ends of the windings are anchored 
by passing the wire through pairs of small 
holes made in the tube with a drill or a 
pricker. As to the connections, these are 
as shown, and care is needed only to see 
that the coil leads are connected in the 
order shown ; that is, the leads from any 
winding must not be reversed. 

The coil can be attached to the small 
baseboard either by fitting a small angle 
bracket to the former, or by making the 
latter a push fit over a wooden disc or large 
cork screwed to the baseboard. The 
reaction condenser may be any ordinary 
component having a capacity of .0003 
mfd., but it is better to use one of the 
air-spaced variety if this is to hand. The 

grid condenser and leak are standard com- 
ponents which nearly every constructor 
will have in the junk box, but even if 
they are to be bought new they will not 
cost more than two shillings. A valve- 
holder of normal baseboard-mounting type 
is shown, but, if desired, one of the special 
short-wave valveholders, such as the Olix, 
Eddystone, or B.T.S., may be employed. 
Any on-off switch will serve perfectly well. 

The H.F. Choke 
The next item is the H.F. choke, and this 

can be made very easily by winding 150 
turns of 36-gauge enamelled wire on a 
Jin. diameter test tube (obtainable from a 
chemist's for a penny or so). The turns are 
continuous (electrically), but are wound in 
five sections of 30 turns each. No special 
care is called for here, for you simply 
wind 30 turns in a pile about Jin. wide, 
leave a gap of Jin., wind 30 more turns, 
and so on. As will be seen, the two ends of 
the winding are held in position by winding 
a strip of adhesive tape or insulating tape 
round the tube. On completion, this 
simple choke can be fixed to the baseboard 
by means of a cork which fits the open 
end. When desired, an Eddystone type 
948 choke can be bought to replace the 
simple home-made one. 

{Continued on facing page) 

F/LFMENT 3 h/ITCH 

AFPIAL COIL (3 TUPNS) I'/'I 

W, N.F CHOKE h/OUND ON 
J'lfc oooz CP to WINDING (7 TURNS) 

/T GLF3S TEST TUBE 
2MSI 0002 

REACTION (5 TURNS) ADHESIVE \ TAPE 
»> 
Vo 

\ 
aASEaoAW* Q'X 6" 

• f 7 ^PHONES 

Fig. 2.—Practical wiring diagram showing the constructional details of the coil and H.F. choke. 
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SHORT-WAVE SECTION 
{Continued from facing page) 

Eight terminals are fitted to the rear 
edge of the baseboard, and are mounted pn 
a strip of ebonite I Jins. wide. In connecting 
up, see that all the leads are as short as 
possible, and cut those from the coil and 
choke so that they are just long enough to 
reach to the appropriate terminals. 

Wavelength Covered 
The finished receiver will tune from about 

20 to 40 metres, and will, therefore, cover 
the wavelengths used by many amateurs 
(working on about 40 metres) as well as 
by a number of short-wave broadcasting 
stations working on wavelengths in the 
region of 31 metres. Probably the trans- 
missions which will be received most 
easily are those of Rome, on 25.4 metres, 
/feesen (Germany), on 25.57 metres, and 
Radio Nations (Switzerland), on 31.26 
metres, but there are many American 
stations which are well within range when 
conditions are favourable. 

The method of operation is the same as 
that in the case of a det.-L.P. receiver 
designed for medium- and long-wave recep- 
tion, except that greater delicacy of opera- 
tion is necessary. This means that the 
tuning condenser—which must have a 
reasonably good slow-motion drive—must 
be controlled slowly, and that the reaction 
condenser must be employed more fre- 
quently, so as to keep the set just on the 
verge of oscillation ; this is "indicated by a 
faint "breathing" sound in the 'phones. 

For Loudspeaker Reception 
Should it be desired to operate a loud- 

speaker the set can be used as an adapter 
by fitting an old valve base or an adapter 
plug to the two L.T. terminals and to 
one of the 'phone terminals, as shown in 
broken lines in Figs. 1 and 2; a con- 
venient length of four-strand cable is 
suitable for connection. The detector 
valve of. the broadcast receiver is then 
removed and the plug inserted in its 
place. It might be added that the most 
suitable valve for use in the short-wave 
set is a type H.L. orL., but, in any case, the 
detector valve from the broadcast receiver 
can be used satisfactorily. 

DIFFICULT 
IDENTIFICATION 

j 

If recognition of a station, is to be assured 
and the signal is weak it is essential that 
tlie.listener should make every effort to 
pick up the exact call. Unfortunately, 
many of the South Americans possess 
almost identical call-letters differing only 
in the number following the international 
prefix. A case in point is that of.HJIABP, 
Medellin (Col.), on 48.90 m. (6,135 kc/s), 
and HJ1ABP, Cartagena (Col.) on 31.25 m. 
(9,600 kc/s). In this instance, no mistake, 
should occur if at the time the difference 
in frequency is taken into consideration, 
as the position of the respective stations 
in the waveband will abolish all uncertainty. 
But, if the signal is faint, it is easy to 
mistake a P for a D or a B and this is where 
accuracy is necessary. Personally, when 
in doubt, if loudspeaker strength i^i poor, 
I switch over to headphones. Bear in 
mind, however, that when a mains-fed set. 
is used adequate protective precautions 
must be adopted both to reduce signals to 
suit your eardrums, and also to ensure that 
no high tension current, is allowed to filter 
through to the headphones.:—G. A. 

THE SCHOOLBOY'S 
CRYSTAL RECEIVER 

How to make the coil for the receiver 
which is shown in Blueprint AW.427 

I 
AS the copy of Amateur Wireless in 

which details for building this 
crystal receiver is now out of print, 

we are reprinting here the constructional 
details of the coil, as many readers are 
desirous of making up this interesting and 
simple receiver. The coil is a very efficient 
unit, covering both medium and long 
wavebands, and is made up on two separate 
formers. These are of paxolin, and are 
4ins. in length. The larger of the formers 
is 2-Vin.s. in diameter, and the other IJins. 
in diameter, the latter being held in position 
in the centre of the large former. For this 
purpose small spacers of ebonite are 
employed, and are held in position with 
short screws. Alternatively a disc of wood 
may be cut and screwed to the baseboard 
to which the inner tube may be attached, 
and the outer tube may be held in position 
with small metal angle brackets. 

V 

N 
GC 

SO T'C/RKS 
so -L 

7- ses 

Theoretical circuit of the Schoolboy's Crystal 
Receiver. Blueprint .4 IP.427 shows the wiring, 
and may be obtained for 6d, from this office. 

Winding Details 
The inner tube carries the long-wave 

winding, consisting of 285 turns of 36 gauge 
enamelled wire, arranged in the centre of 
the tube. On the large tube are wound 
sixty turns of 26 gauge enamelled wire, 
also exactly in the centre of the tube. 
When placing this winding on, however, 
you must make a tapping at the tenth 
and twentieth turns from the lower end. 
Anchor the ends of the windings by passing 
the wire through two small holes pierced 
about Jin. apart. To the top of the larger 
tube a single terminal is fitted, and this 
should be immediately above the holes 
where the end of the winding comes. At 
the bottom of the larger tube four ter- 
minals are mounted, and the connections 
to these are as follows : The top of the 
inner winding is joiaed to the bottom of 
the inner winding, and the two wires are 
joined to the terminal on the bottom 
marked S in the blue"print (one side of the 
wave-change switch). The bottom of the 
inner winding is connected to the next 
terminal marked " E " (Earth). The top 
of the outer winding is joined to the top 
terminal marked " TC" (fixed jilates of 
the tuning condenser), and the tapping 
points on this winding are joined to the 
remaining, terminals in the foUowing order. 
The lowest tapping, that is, the one which 
is ten turns from the bottom of the coil, 
is joined to the A terminal, and the centre 
tap is joined to the GO terminal, which in 
this set is connected to the crystal detector. 

The theoretical diagram of this receiver 
is given here for those who wish to make up 
the circuit, and who are interested in the 
theoretical connections. 

PET0SC0TT 

COLT ALL-WAVE 3 
mtt M 99 CASH or C.O.D. 

H CARRIAGE PAID 
Author's Kit of first specified 
parts, including fplywood base- 
board, less valves, cabinet and 
speaker. 
Balance in 11 monthly pay* 

ments of 5/P. 
3 specified valves 

|£3:2:6| 

KIT " B " as for Kit "A " J but including 3 specified! ' valves, less cabinet and! • speaker. Cash or C.O.D. * I Carriage Paid, £3 14s. 9d.l lor 12 monthly payments of! 
... J 

12/3 
[kit " C " as for Kit " A ' J [but including valves andy J Peto-Scott 'Colt' Couaolette | I Cabinet, less speaker. Cask, lor C.O.D. Carriage. Paid,. I £4 14s. 3d., or 12 monthly . I payments of 8/9. 

ALL- 
WAVE A.C. RECORD wmv t 

KIT 11 A " CASH or C.O.D. OO - iQ - ft nil #i CARRIAGE PAID AO . IO .D 
or 12 monthly payments of 1613. 

Author's Kit of first specified parts, less valves and speaker. Wilh ."i first specified valves. Cash or C.O.D. Carriage Paid, £10 14s. or 12 mouthli/ payments of 19/6. 

RECORD 3 
KIT " A " CASH or C.O.D. . O . ft n CARRIAGE PAID . X ■ U 

or 12 monthly payments of 7/6. Author's Kit of first specified parts, less valves, 
cabinet and speaker. With 3 specified valves. Cash or C.O.D. Carriage Paid, £5 9s. 3d. or 12 monthly payments of 10s. 

IMMEDIATE 
DELIVERY 

MODEL 37S. Amazing reproduc- 
tion provided by new magnet 
and exponential moulded cone. 
Microlode matching device. Per- 
fectly matches any receiver as 
principal or extra speaker. 
Cash or C.O.D. Carr. Paid, £2 2 0. 
or 2 6 down and It monthly 
payments of 4/-." 
MODEL 37J. Wonderful im- 
provement in volume and 
realism of reproduction. 
Cash or C.O.D. Carr. Paid, 
£1/12 6, or 2/6 down and 11 monthly payments of 3/-. 
Any W.B. Chassis or Cabinet model available on attractive Easy Terms. 

PETO-SCOTT Co., Ltd ■> London, E.C.I. Telephone: CUssold 9S75 West End : 02 (Pr.Tr.13), High Holborn, London, W.C'.l. 
EST. 1919 

TECHNICAL 
RADIO 

FAIRFAX 

Just write your name and 
address on a post-card, post 
it to us, and we will send 
you a free copy of " Radio 
as a Career " which tells you 
how you can become a quali- 
fied Radio Engineer and 
earn big money. 

& COMMERCIAL 
COLLEGE 

HOUSE (Pr. 78). 
HIGH HOLBORN, W.C.!, 

FtlYLES 
Booksellers to the World. 

Special department for Books on Wireless. 
119-125 CHARING CROSS RD., LONDON, W.C.2 

Telephone: Gerrard 5060 (12 lines). 
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Radio Gifts for Christmas 

Some Brief Suggestions for Presents Suitable for the Wireless Amateur. There is an 
Unlimited Range of Gifts, and the Following Hints Will Enable You to Make Your 

Selection 

IF you are giving ju-esents to radio friends 
this year, or are asked to choose a 
suitable gift for yourself, you wiU find 

that the range of accessories which is now 
available will cater for practically every 
possible taste. It is possible to obtain 
components for a few pence, many of which 
may be included in a ready-made receiver, 
perhaps to improve its efficiency, or at 
least to improve its ease of handling or 
control, and at the other end of the scale 
there are complete units costing as much as 
£6, which may be used as the nucleus of a 
new receiver. Of course, in addition to 
these separate components, there are ex- 
tension speakers, cabinets and similar items. 

Where a component is required for 
addition to a ready-made receiver, there 
are such items as transformers, the addition 

A new H.T. battery is a very acceptable gift. 
of a modern component of this nature 
being idea] for old-fashioned receivers. An 
improvement in quality is almost certain 
to be obtained when this change is made, 
but it may be found that the replacement 
of the tuning coils is a more efficient 
arrangement. There are now dozens of 
different types of coil, and no doubt many 
old sets may be considerably improved by 
the incorporation of a. band-pass circuit, or 
simply by iron-cored coils in place of old 
air-core types. A modem coil may be 

mmt 

Vt 

& 

S 

obtained for 5s. or so, and ganged units 
vary in price from 123. Some good 
examples may be found in the Bulgin, 
Valley, Wearite and B.T.S. range. 

A- 'N 
MB 

Many old sets may be improved by the addition 
of modern coils. 

Accessories 
Outside of the receiver there are also 

many items which will be found acceptable 
as gifts, and a new H.T. battery or L.T. 
accumulator can always be employed. 
Even if a good L.T. battery is now in use, 
a new one will prove a valuable stand-by, 
and the latest patterns may be obtained 

I ■h 

No experi- 
memer should be 

without a meter. Here 
is an all-purpose tester from 
the Everelt-Edgcumbe range. 

An extension speaker such as this W.B. model 
can be used with any receiver. * 

with a self-in- 
dicating pointer 
showing exactly 
the condition of 
the battery and 
thus avoiding 
risk of missing 
a programme or 
item due to a 
sudden failure 
of the L.T. 

supply. There are also such items as meters 
and other measuring instruments, without 
which no experimenter is worthy of the 
name, and a simple instrument for testing 
the ordinary battery supplies may be 
obtained for six or seven shillings, whilst 
complete testing apparatus is available at 
prices ranging up to several pounds. 

Where a lot of experimenting is carried 
out, a soldering iron is indispensable, and 

One of the latest L.T. 
accumulators complete 
with indicating clock 
is an ideal gift for the 

battery user. 

\ 

WJ 

An old set will 
be improved if a 
modern trans- 

former is fitted. 

in6 ^P]011 ^rons nee<i no introduction. For i-wi • the latest irons with pencil- bit (which is replaceable) may be obtained. 
Gramopbone pick-ups may be obtained 
i r?1 npwards, and there are many diiterent makes from which to choose. 

Amongst these may be mentioned, Cos- 
mocord Morphy-Richards, B.TJEL, etc. 
Grramophone motors may also be obtained 
m various forms, from the simplest clock- 
work models up to the elaborate automatic- 
changing apparatus costing £10 or so. 
Suitable models may be found hi the Gar- 
rard and Gollaro range. Accessories for the 
radiogram may be found in the Bulgin 
range, and include such items as needle 
cups, turntable illuminating and signal 
lamps, and change-over switches. 

This is the Morphy-Richards pick-up, which can he 
obtained for 14s. 6d. 
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COMPONENTS TESTED IN OUR NEW LABORATORY 

Bulgin All-mains All-wave Oscillator 
THE service-man cannot do without an 

oscillator, and the keen experimenter 
will also find that such a piece of apparatus 
will prove invaluable in calibrating a re- 
ceiver or aligning various circuits. The 
output may be measured, and the response 
curves of speakers, etc., carefully tabulated 
when a constant signal is applied to a 
receiver, and for such a purpose a fairly 
simple piece of apparatus may be employed. 
The main essential of this type of oscillator 
is a neon discharge device, and in the 
oscillator shown below this type of accessory 
is employed, together with two valves of 
the mains-voltage filament type. A switch 
is fitted so that the note provided by the 
neon oscillator may be employed, or, 
alternatively, the oscillator may be modu- 
lated by a pick-up connected to suitable 
sockets. Tuning is carried out by a standard 
condenser, and the 
various ranges Hi r- 

£2 
cS cS> 

ep 

% 

A useful all-maim oscillator obtainable from Messrs. 
Bulgin, complete, or as a hit of parts to build 

yourself. 

chosen by means of a multi-contact switch 
Separate controls are provided for H.F. 
and L.F. attenuation, and owing to the use 
of the special mains valves there is no 
undue heat dissipation, and the apparatus 
is instantly ready for use where either A.C. 
or D.C. mains are available. Fitted in the 
lid of the oscillator is a complete tuning 
graph showing the correct dial setting for 
any desired frequency for calibation pur- 
poses, and the range covered embraces 
both of the normal medium and long-wave 
broadcast bands in addition to a separate 
range from 100 to 1,500 kc/s suitable for 
tuning intermediate-frequency transformers 
or other similar equipment. The price of 
the complete oscillator, inclusive of valves, 
is £10, and a kit of parts for its construction 
may be obtained (less valves) for £5. The 
construction of the unit is fully described, 
with wiring diagrams, in the interesting 
publication, "Radio Progress," obtainable 
from Messrs. Bulgin, price Is. 

Mazda High-voltage Rectifier 
FOR use in high-voltage apparatus, such 

as television receivers, the Mazda 

MU.2 will be found a desirable rectifier. 
This is of the low-rating filament type, 
requiring 2 volts for attaining a suitable 
emission at a current of 2.4 amps., the 
peak inverse voltage is 11,000, and the 
maximum anode voltage and current is 
4,000 at 300 milliamps. The valve is of the 
half-wave mercury vapour type, and the 
anode connection is brought out to a cap 
on top of the valve, so that a high insulation 
factor is obtained. A standard four-pin 
base is fitted, and the price is 20s. 

The range of rectifiers is now reduced 
owing to the substitution of the type UU.3 
by the UU.4. This is an indirectly-heated 
valve with a higher current rating, and it 
may be substituted for the UU.3 in all 
circuit s in which that valve is now employed. 
The heater is of the 4-volt 2.2-amp. type, 
and the rated output is 350 volts at 120 mA. 
The price is 10s. fid. 

Erie Volume Control 
ONE of the main difficulties in design- 

ing a volume control is to avoid 
noises due to wear of the element or con- 
tact arm, and in the Erie component 
which is illustrated on this page a special 
hard Carbon compound is employed for 
the element, and this is designed to 
remain noiseless and consistent over 
considerably more than the normal life of 

a standard radio receiver. Under 
a life test in the factory the stan- 
dard attained is 100,000 re- 
volutions, with a full current load. 
This particular component is 
totally enclosed to avoid changes 
due to climatic conditions, and is 
available in eight separate ranges, 
6,000, 10,000, 25,000, 50,000, 
100,000. 250,000, 500,000, and 
1,000,000 ohms. The price is 

3s. fid., or 5s. with a single-pole switch. 
If desired, any of these models may be 
supplied with a double-pole switch for an 
extra 2s. fid. The switches are rated to 
break 125 volts at 2 amps., or 250 volts at 
.5 amps. 

Marconiphone All-wave Aerial 
YET another interference-free all-wave 

aerial kit has now been produced, 
this time from the Marconiphone 
laboratories. This particular equipment 
is, however, designed to function down to 
the present television wavelengths and 
thus covers the extremely wide wave-range 
from 7 to 2,000 metres. It consists of three 
lengths of standard 7/22 aerial wire, in 
60ft., 39ft., and 5ft. lengths, ready attached 
to " egg " type insulators and to a special 
aerial transformer fitted with a spark gap. 
Attached to the transformer is a 60ft. 
length of rubber-covered screened cable, 
to the end of which a receiver transformer 
is fitted. The output from this consists of 
two leads in the same rubber and screened 
covering, provided with two plugs for 
attachment to the aerial and earth ter- 
minals of a receiver. The aerial wire 
must not be shortened, as the characteristics 
of the two transformers are designed to 
operate at maximum efficiency with certain 
loads, and, therefore, the maker's instruc- 
tions regarding the use of the assembly 
must be carefully adhered to. The 5ft. 

length of wire must be maintained in a 
vertical direction, but if a "V" type 
aerial is required, it is permissible to cut 
the end of the 39ft. length of wire and 
transfer it to a pair of holes on the other 
side of the aerial unit. 

The screened down-lead may be adjusted 
to suit the requirements of the house, 
and the book of instructions gives clear 
details and a diagram showing the method 
of arranging the connections when the 
required length has been ascertained. The 
receiver transformer is fitted with a 
selector switch, so that the aerial may be 
matched for use on the desired waveband. 

This Volume control from the Erie range is noise- 
less and efficient. 

and it is stated that although on the broad- 
cast band the switch should be set to the 
200-2,000 metre position, it may be found 
that either of the remaining positions offers 
best results on the short waves, and, there- 
fore, the switch should be adjusted to 
provide the best results imder actual con- 
ditions. The price of this equipment is 
£1 17s. fid. 

Polar Bar-type Condenser 
IN a modern receiver, with sharply-tuned 

circuits, it is essential to make certain 
that all components, as well as wiring, 
shall remain rigid to avoid losses due to 
mis-alignment of the various circuits. A 
common source of trouble is the ganged 
condenser, where this becomes distorted 
during the mounting process owing to the 
fixing screws being driven in at an angle, 
or through bolt-holes being drilled slightly 
out of place. The Polar condenser shown 
below is of a massive type, and the main 
feature is the bar or rod running from end 
to end at top and bottom, and this ensures 
that the frame cannot become distorted 
due to mishandling, and thus the three 
sections will remain perfectly matched 
after it leaves the factory. This condenser 
may be obtained in 2-and 3-gang units, 
the prices being 12s. and 17s. fid. 

Rigidity is the main feature of 
this bar-type Polar condenser. 
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Let Us Send You 

This 40-Page 

Booklet—Free 

r-*.''' ~ ■''' 

: Wi. ' 

- 

It gives full information regarding various 
I.C.S. Courses of Instruction in Radio work. 

The Radio industry is progressing with 
amazing rapidity. Only by knowing thoroughly 
the basic principles can pace be kept with it. 
I.C.S. Instruction includes American broad- 
casting as well as British wireless practice. It 
is a modern education, covering every depart- 
ment of the industry. 

OUR COURSES 
Included in the I.C.S. range are Courses 

dealing with the Installing of radio sets and, 
in particular, with their Servicing, which to-day 
intimately concerns every wireless dealer and 
his employees. The Equipment Course gives 
sound instruction in radio principles and 
practice. 

There is also a Course for the Wireless 
Salesman. This, in addition to inculcating the 
art of salesmanship, provides that knowledge 
which enables the salesman to hold his own 
with the most technical of his customers. 

Then there are the Preparatory Courses for 
the City and Guilds and I.W.T. Exams. 

We will be pleased to send you details and 
free advice on any or all of these subjects. 
Just fill in, and post the coux>on, or write in 
any other way. 

international Correspondence Schools, Ltd., 
Dept. 94, International Buildings, 

Kingsway, London, W.C.2. 
• Without cost, or obligation, please send me your 
** Radio " booklet of information about the Courses 
I have marked X 

0 COMPLETE RADIO 
0 RADIO SERVICING 
D RADIO EQUIPMENT 
H RADIO SERVICING AND SALESMANSHIP 
0 WIRELESS ENGINEERING 
0 EXAMINATION (state which) 

JVatne. Aye . 

Address  

■      

[RADIO CLUBS 

I AND SOCIETIES | Club Jteporls should vot exceed 200 words in length ! and should he received First Tost each Monday | morning for publication in the following week's issue. 

Salisbury and District Short-wave 
Club 

A MEETING of the above club was held 
on Tuesday, November 17th, at the 

Bemerton Labour Hall, Wilton Road, 
Salisbury, when a lecture was given by 
Mr. C. A. Harley (2ACC) on " Short-wave 
Superhet Design." 

A brief survey of the superhet was given, 
explaining the reasonfor, arid the advantages 
of, the superhet principle. An example of 
modern short-wave superhet design was 
exhibited, consisting of a five-valve battery 
receiver with octode frequency changer, 
two variable-mu H.F. pentodes, double- 
diode-triode and pentode output. An 
explanat ion of the circuit and details of how 
to gang the receiver with a modulated H.E. 
oscillator were given, whilst with the aid of 
a blackboard, diagrams were given to 
illustrate the various remarks. 

The Club regrets that they cannot still 
listen to the interesting talks which were 
given by VSSAC on transmission. Unfor- 
tunately Mr. Laver is returning this month 
to Malaya, but it is hoped to arrange tests 
with CW and 'phone on the 14 mc. band. 
The Hon. Secretary would be grateful for 
reports of VS3AC which may be heard at a 
later date by either members or non- 
members, and can promise that a QSL card 
will be forthcoming. All inquiries should be 
addressed to the Hon. Secretary, C. A. Har- 
ley, 85, Fisherton Street, Salisbury, Wilts. 

Radio and Television Society (North- 
wood) 

THIS Society had its first meeting on 
Sunday, November 8th. when the 

committee was appointed and the activities 
of the society discussed. It was decided 
that a review of modern sets would be, 
made at each meeting. On Sunday, 
November loth, Mr. Wallace read a paper 
to the society on " Short-wave Adapters 
and Converters," in which he pointed 
out the natural disadvantages of the 
apparatus due to stray capacities, and 
concluded his talk with a practical demon- 

FREE ADVICE BUREAU 
COUPON 

This coupon is available until December 19th, 
193(5, and must be attached to all letters con- 

taining queries. 
PRACTICAL AXT> AMATEUR WIRELESS, 

12/12/36. 

A El 

CARD 
LIGHTNING ARRESTER 

WITH THE GUARANTEE Aft / 
OF £200 

Act now! Don't run risks. Lightning may ruin your set, your home, your . very life. Forget these dangers with a ' GAUD, from all dealers or post free from : 
GRAHAM ^ ARSSH LIMITED, 
IMF ^mley-Kent. 

'"J stration on a Marconi receiver, utilising 
an adapter he had constructed. At the 
next meeting details of a high definition 

1 television set will be discussed, with a 
view to the formation of a vision 

! section. 
j Details of further activities may be 

obtained from the Hon. Secretary, B. 
J B. Gardner, 91, Clarence Gate Gardens, 

London, N.W.I. Membership is confined 
to the Merchant Taylor's School for the most 
part, but correspondence on the club's action, 
with suggestions, will be gratefully accepted. 
The Exeter and District Wireless 

Society 
A LAEGE and enthusiastic audience at 

2 x a recent lecture of the Exeter and 
District Wireless Society heard a very 
lucid and interesting talk, illustrated with 
lantern slides, on the maintenance and care 
of modern batteries, the talk being given 
by Mr. Stanley Brown, A.M.I.W.T. The 
lecturer took his audience through the com- 
plete manufacture of the battery from the 
lead in its raw state to the completed plates 
as they appear in a cell, either of a starter or 
a radio battery. 

A feature which was stressed was the 
tell-tale gravity clock, whiobis incorporated 
in most radio batteries of to-day, the error 
in this piece of mechanism being demon- 
strated to be less than one half of 1 per cent. 

The Society's meetings are held every 
Monday at No. 3, Dix's Field, Exeter, and 
prospective members are asked to contact 
with the Secretary, W. J. Ching, Sivell 
Place, Heavitree, Exeter. 

Radio, Physical and Television 
Society , 

DUBING the past year the B-adio 
Physical and Television Society has 

made considerable progress ; since January 
its membership has increased by nearly 
75 per cent. The success of the Society is 
due, in no small degree, to the excellence of 
recent lectures. 

At a recent meeting Dr. C. G. Lemon 
lectured on " Cathode-ray Tubes." The 
use of the osoi llograph for investigating dis- 
tortion in amplifiers was explained and 
demonstrated by deliberately introducing 
distortion into an amplifier. Other recent 
lectures have included " Bacteriological 
Methods," by Lt.-Col. C. J. Coppinger, and 
" Short-wave Beoeivers," by Mr. J. G. 
Hobbs. Meetings are held every Friday 
during the winter months at 8 p.m., at 72a, 
North End Boad, when lectures and 
demonstrations are given on various radio 
and physical subjects. 

Those requiring further details are 
invited to write to the Hon. Secretary, Mr. 
Y. B. Walker, 49, Fitz-James Avenue, 
London, W.14. 

Bradford Short-wave Club 
THE above club recently had a demon- 

stration of Lissen short-wave and all- 
wave sets. 

On Friday, December 11th, Mr. O. A. 
Briggs, of tiie Wharfedale Wireless Works, 
will give a lecture entitled " How to Judge 
a Loudspeaker." The lecture will be held 
in the club-room at Bradford Moor Council 
School, Leeds Boad, Bradford, to com- 
mence at 8.30 p.m. An application is being 
made for an A.A. licence, and a very inter- 
esting programme is in store for the winter. 
A cordial invitation is offered to anyone 
interested in amateur radio, who is desirous 
of attending any of the club's meetings 
which are held every Friday in the above 
school. The Hon. Secretary is Mr. G. 
Walker, 33, Napier Boad, Thornbury, 
Bradford, Yorks. 

(Continued on opposite page) 
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CLUBS AND SOCIETIES 
{Continued from opposite page) 

Swindon and District Short-wave 
Society 

THE above society stilt continues to 
progress. Formed just over twelve 

months ago with a very small membership, 
it has now grown to be a very active con- 
cern. Meetings are held fortnightly, when 
lectures are given and also discussions and 

The Society are makin; 
A.A. transmitting 
constructing a club 

The President of 

ONLY EXPERIENCE CAN BRING 

DEPENDABILITY or product 

morse practice, 
application for an 
licence, and are also 
short-wave receiver, 
the Society is W. W. Wakefield. M.P., and 
Vice-Presidents are G6LM and G2HN, both 
of Chippenham, whose signals are well- 
known in various parts of the world. 

At the meeting on November 26th, Mr. 
E. W. Mortimer gave a very interesting 
lecture on " Condensers, their Manufacture 
and Uses." This was very much appre- 
ciated by the members. P. A. Jefferies, 
Radio 2AKB, of Oxford, is to give a lecture 
on 5-metre transmitters and receivers in 
the near future. The Society welcome new 
members, and anyone interested is invited 
to communicate with the Hon. Sec., W. C. 
Barnes (2BWR), 7, Surrey Road, Swindon. 

The Croydon Radio Society 
"' I 'HE Emotional in Music" was the 

1 lecture given on Tuesday, Novem- 
ber 24th, in St. Peter's Hall, South Croydon, 
by " Amphion," music critic of The Croydon 
Advertiser. It required, he said, a good 
deal of experience to tell the difference 
between a top flight violinist and the second 
rank merely by ear. In fact, only a limited 
number of people could dissociate the music 
from the performer and listen to it just for 
its own merits. He went on to emphasise 
that music spoke a language amply suffi- 
cient to convey all it meant, and need not 
be translated into a story to be intelligible. 

Summing up, " Amphion " insisted that 
expression of profound emotion was pe- 
culiarly the province of the great masters. 
What passed for emotion in so-called 
" popular " music was really only super- 
ficial sentiment, and as exemplified in the 
output of crooners, was more appropriate 
to certain forms of mental disease than to 
emotion of normal humanity. On Tuesday, 
December 15th, one of the Hon. Secretary' 
ever-popular musical programmes on 
gramophone records will be given, to which 
readers are invited. Hon. Pub. Sec., 
E. L. Cumbers, Maycourt, Campden Road, 
South Croydon. 

Harco Radio Club 
THE above club is progressing favour- 

ably, and most of the members are 
interested in short-wave adapters and 
learning the Morse Code. All readers of 
Peactical and Amateur Wireless 
are welcome at any of our meetings, which 
are held every Tuesday at 8 o'clock. In the 
near future we are having a television 
demonstration, to be given by a well-known 
manufacturer of television material. Sec. 
C. W. Kemp, Dept. (HRC), 124, River Way, 
Greenwich, London, S.E.10. 

Wirral Amateur Transmitting and 
Short-wave Club 

THE usual monthly meeting was held on 
November 25th, at King's Square 

Cafe, in Birkenhead, at which a junk sale 
and a raffle were held. Great amusement 
was caused by Mr. Rogers, who auctioned 
the junk. The next meeting will be on 
Wednesday, January 6th, 1937. All details 
from the Hon. Secretary, B. O'Brien, 
Caldy, Irby Road, Heswall. 
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LtTTtRS ffiOM R£AD£RS 

The Editor does not 
necessarily agree with 
opinions expressed by his 

correspondents. 

" On Your Wavelength " : Baseboard 
versus Chassis 

DEAR THERMION,—Having been a 
reader of Practical and Amateur 

Wireless for some time I have taken the 
pleasure of turning to my favourite page, 
" On your Wavelength," every week. What 
I want to know is : Why all this bother about 
Baseboard versus Chassis ? I really think 
that panel mounting holds the record of 
construction as far as wireless dates back. 
A chassis was never heard of until some 
" secret " kind of fellow dropped into this 
world. My set at present is one taken from 
the first number of Practical Wireless. 
It is a one-valver, and I can get anything, 
within reason, from therEmpire stations to 
Australia, ahd some American stations. 
The sot is built in a large cigar box which 
provides both baseboard and chassis. As far 
as neatness goes I prefer a chassis. 

I still think that " On your Wavelength " 
is still as good as it was years ago. Wishing 
your page all success and support.—S. G. 
Lewcock (Fyzabad, India). 

An Enthusiastic American Reader • 
SIR,—I wish to thank you for publish- 

ing my letter in the October 10th issue 
of Practical and Amateur Wireless, 
and also to express my thanks to those 
who write me. I have gained about two 
dozen ne^p friends " across the pond," and 
still receive a letter from a new one occa- 
sionally. My list of QSL's has increased 
sotnewhat since my last letter. The latest 
I)X cards received are C02XF, TT3AV, 
YE I OR, VE2BE, VE4SS, VE4WR, 
NY2AE, ON4VK, HI5X, HI7G, XE1BT, 
XEIFY, XE1G, VP6YB, yPD2, HI! A, and 
PY2AK. If any SWL has written PY2AK in 
the past month, don't be impatient; I 
waited from July 2oth to November 14th, 
but the QSL finally showed up ! 

The latest American QSL's received are 
W1FNW, W2BTV, W2CVI, W2DH, 
W3AKE, W3BOS, W3DMR, W3EWW, 
W4EBW, W5CRG, W5DWP, W6CQG, 
W6NUP, W7DNB, W7EKA, W7EUZ, 
W8JO. W8MMH, W9HBP, W9PWU, 
W9RBG, W9WSI, W9XBY, and W9WZW. 
All of these stations were heard on 20 
metres, with the exception of one or two. 
W9PWU, Arvada, Colorado, sends a 
beautiful card. Anyone hearing him 
should get his card; it's the most beautiful in 
my American collection. C02XF, Havana, 
also on 20 metres, sends an excellent card. 

Regarding that Ambato (Ecuador) sta- 
tion reported last week, the call letters are 
HCDT, and they verify. JVH has been 
coming in the past two evenings, but has 
dropped from QSA5 R7/8 to QSA4 R4/5. 
VK2ME is slowly fading out as winter 
approaches, but 3LR and 3ME continue 
to come in at QSA5 R8/9. 

Now that I have heard from several 
British SWL's, I would appreciate it very 
much if some of the boys in India, Africa, 
Fiji, New Zealand, and Australia would 
drop me a line ! Also, I hope some G ham 
will got in touch with T. E. Lowe, 28, 
Allenby Road, Cadishead, M/C., so that 
we can arrange a sked for a QSO via a W9 
station here in Wauwatosa.—Warren H. 
Stark (2117, North 62nd Street, Wau- 
watosa, Wis., U.S.A.). 

■-V 

AH letters must be accom- 
panied by the name and 
address of the sender (not 
necessarily for publica- 

tion.) 

QSL Cards and Reports 
SIR,—Having keenly followed the QSL 

controversy carried on in your columns, 
I feel perhaps a few words from an " Old 
Timer" might be acceptable. Mr. E. de 
Cottignies, I think, gives the clue to the 
position. He says : " My aim in collecting 
. . . is the verified All Continents 
Certificate." Quite a legitimate course to 
follow I will admit. But pity the amateur 
transmitter who is expected to supply all 
these veri's. Is it surprising that he feels 
the QSL card craze is approaching the 
cigarette coupon collecting stage ? To him, 
the vast majority of reports are of little 
practical value. There are so many amateur 
transmitters on the air these days that he 
can get what reports he needs by direct 
QSO. 

Apart from any expense, think of the 
work incurred if all reports received are to 
be conscientiously checked against the 
station log. The necessity for such a check 
is evident when I mention that I receive a 
fairly regular supply of reports, most of 
them very scrappy, on my 20 metre 'phone, 
although I never use 'phone and never work 
in the 20 metre band ! 

On the other hand a real DX report on a 
56 me. signal would be worth a gold-plated 
QSL. lit is extremely difficult to get 
regular and reliable observers on the fre- 
quency bands where their co-operation is 
most urgently required. My advice to 
those transmitters who are nearly buried 
under an avalanche of listeners reports, is, 
use CW more, and try the other frequency 
bands. To the listeners, I would suggest: 
Learn to read Morse, and try the 56, 28, 3.5 
and 1.7 mc. bands.—W. D. Keiller (G6HR, 
Edmonton). 

CUT THIS OUT EACH WEEK 

—THAT special adapters are obtainable which 
enable any type of valve to be tested in an 
instrument fitted only with a standard 9-pin 
valveholder. 
—THAT vibration of the vanes of a tuning 
condenser can cause "fading" in a superhet 
or similar sharply-tuned receiver. 
—THAT instability can be caused by the 
radiation from the lead attached to the anode 
terminal of an S.G. or H.F. pentode valve. 
—THAT crystals ready ground to oscillate at 
fixed frequencies may be obtained for trans- 
mitting apparatus. 
—THAT these crystals are not of the same type 
as are used for modern crystal pick-ups and 
speakers. 
—THAT special constant-frequency records 
are obtainable for testing receivers and L.F. 
equipment. ' 

The Editor will be pleased to consider articles of a 
practical nature suitable for publication in Practicai 
and Amateur Wireless. Such articles should be 
written on one side of the paper only, and should contain 
the name and address of the sender. Whilst the Editor 
does not hold himself responsible for manuscripts, every 
effort will be made to return them if a stamped and 
addressed envelope is enclosed. All correspondence 
intended for the Editor should be addressed : The Editor, 
Practical and Amateur Wireless. George Newnes, Ltd., 8-11, Southampton Street, Strand, W.C.2. 

Owing to the rapid progress in the design of wireless 
apparatus and to our efforts to keep our readers in touch 
with the latest developments, we give no warranty thai 
apparatus described in our columns is not the subject of 
letters patent. 

j REPLIES IN BRIEF | 
The following replies to queries are given in | 

| abbreviated form either because of non-compliance | 
x with ovr rules, or because the poin t raised is not of | 
| general interest. 

h—. >«_■< »<H—I < .—■< >—5 

J. IV1. H. (Penarth). You will find Blueprint numbers 
in the list of blueprints published on page 40-i of issue 
dated Dec. 51 h, 1930. 

H. W. (Audenshaw). Although the set could be 
used as an adaptor a converter would he of greater 
use in your particular case. 

W. L. (Belfast), B. B. (Romford), and Others. Wo are 
reprinting in this issue (see page 422) full constructional 
details of the one-valve short-waver, and you will find 
all the essential details are given on that page. 

H. T. (S.W.I 6). T he construction is very simple, 
and you can hardly have gone wryng there. Have you 
adjusted the crystal correctly ? A good aerial is also 
essential. 

R. G. (Cheltenham). Messrs. Milliard can recommend 
alternatives from their latest list. Your method of 
adjustment simply altered the inductance of the 
coil (due to the presence of the metal in the torch), 
and this is similar to tuning. It also, no doubt, acted 
as a partial screen, and thus reduced the coupling 
between the aerial and grid coils. 

H. L. (Isle of Man). The H.T.S. receiver reviewed 
in last week's issue, costing £2 2s. is, no doubt, the 
nearest receiver to the type referred to in your letter. 

J. H. (Carragh Camp). You could alter the output, 
but must be on your guard against overloading of the 
input valve. The double-diode-triode is generally 
employed in order that A.V.C. may be obtained, hut 
this feature was not included in our receiver. Hence 
the use of a simple triode. Q.P.P. could also he used 
here. 

H. W. (Stockport). We cannot recommend any 
blueprint from the details given in your letter. We 
only recommend our receivers when the specified parts 
are used. 

W. H. (Clydach). We have several " straight three " 
circuits in our blueprint list, but cannot send C.O.D. 
Neither can we recommend one from the few details 
given in your letter. 

V. R. R. (Madras). You would apparently need a 
wholesaler's catalogue, hut we are not clear from your 
letter whether you require parts for building sets, or 
replacements for commercial sets received for repair. 

H. B. (Houghton). The coils are made by Messrs. 
Colvern. Write direct to this firm at Romford, Essex. 

A. G. (Bulawayo). The Simpson turntable is a 
synchronous model and thus must be used on a 50-cycle 
A.C. supply. The other motor referred to is a simple 
type, and is independent of the frequency of the 
supply. We do not know the prices in Southern 
Rhodesia. 

S. D. K. (Edinburgh). We refer you to the article on 
short-wave coils given in our issue dated May 9th, 
1930. 

T. C. L. (Merihyr). You can use the coils in question 
in the Universal Superhet. 

W. A. C. (Leix). The wiring is not complete. The 
filament circuit is not joined to the Earth line. When 
this has been done the G.B. positive lead should he 
joined to the same point, and the H.T. plus 2 lead 
should be attached to the other side of the speaker. 

D. M. (Liverpool 9). A reversal of the connection at 
the points A and B on your sketch should not make a 
great deal of difference. However, you can try it. No 
damage can arise. The circuit is, in all other respects, 
quite in order. 

S. S. (Shottan). We have no details of the trans- 
formers in question, and the makers did not supply 
the characteristic curves of them. 

J. B. J. (Reigate). We have no blueprint which would 
enable you to use the parts. What type of coils do you 
refer to ? We only guarantee our receivers when the 
specified parts are used. 

F. T. H. (Thornton Heath). Perhaps a transformer 
is required between the speaker and the output of the 
set. If one is not fitted, the 15-ohm speech coil would 
not match the output valve of the amplifier, and you 
should, therefore, tit an output transformer. If there 
is already one in position, the hum may be due to 
pick-up on the speaker leads, or acoustic feed-back 
from the vibrating diaphragm to the valves in the 
amplifier. 

B. B. (Tiverton). The issue is now out of print. 
D. C. (R.F.A., " Elmol "). The only modification, 

short of rebuilding or re-fitting the receiver, is to 
parallel feed the L.F. transformer, using a 2-mfd. 
condenser to obtain a certain amount of bass resonance. 
Any change in the value of the decoupling condenser 
referred to will not affect tone. You show no tone 
control across the pentode output circuit, and should 
connect a .01 mfd. fixed condenser in series with a 
10,000 ohm variable resistor and join these two across 
the loudspeaker terminals. The variable resistor, will 
enable you to adjust tone with fairly wide limits. 

V. M. R. (S.W.8). The combination should certainly 
function, and we should be glad of more details in order 
to try and trace your trouble. 

W. L. M. (Codnor). We shall publish the details 
again in the near future. We give ia this issue details 
for t lie other crystal receiver. 
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THE BRITISH LONG DISTANCE 

LISTENERS' CLUB 
i     

Station Reports 
AN interesting suggestion has been put 

forward to Mr. Barrs concerning 
the station reports which he under- 

takes each month. In putting forward 
this suggestion Mr. Barrs writes as follows : 
" Here is an idea. Mr. C. G. Collett 
suggests that we get two S.-W.L.'s in six 
or eight different counties of Great Britain 
and ask them to keep a regular log of the 
station we are checking, so that we will be 
certain of having a very accurate report 
for the station. What do other S.-W.L.s 
think of this idea ? I think it is the one 
sure way to success. I suggest that two 
S.-W.L.s in the following counties listen 
to the stations chosen for December: 
Norfolk, Glamorgan, Stafford, North- 
umberland and Warwick. We have one 
S.-W.L. reporter in each of the following 
counties, Lancashire, Yorkshire, Lincoln, 
Gloucester, Glamorgan, London and 
Surrey, so if we get one more S.-W.L. in 
these, that will make it two S.-W.L. 
reporters in fourteen counties. 

" We have two in Hampshire already, so 
will S.-W.L.s in the above counties please 
try to help with this idea. Their assistance 
will be appreciated very much." 

A Club for Edinburgh 
THE proposal for a short-wave club 

for Edinburgh and District has met 
with a fair amount of success since 

the idea was put forward a few weeks ago. 
There are now several prospective members, 
but at the present the membership would 
not be large enough to permit the inaugura- 
tion. We should be glad if interested 
readers would get in touch with Mr. S. D. 
Keeble, at 118, Craiglea Drive, Edinburgh 
10. This club is for short-wave enthusiasts 
of South-east Scotland, and inquiries are 
invited from B.L.D.L.C. members and 
otherwise in this sector. Full details will 
be sent to all prospective members before 
the first meeting. 

For Middlesbrough Readers 
WE have received a request from a 

new memfcer, Mr. G. Ralston, of 
18, Bowley Street, Middles- 

brough, concerning the learning of the 
Morse code. He would like to get into 
touch with a fellow member in his district 
with a view to forming a practice class, and 
perhaps if any local reader is desirous of 
helping he will get into touch direct with 
Mr. Ralston. 

A Problem Solved ? 
A MEMBER in India, Mr. A. B. Hulme, 

sends us some interesting informa- 
tion regarding stations. He says : 

" I have read the request of Mr. Austin S. 
Read, Aden, in the issue of Practical 
and Amateur Wireless dated October 31, 
and am able to make two suggestions as to 
the station which this fellow-member has 
heard on about 6,780 kilocycles. 

" The station may be JVT, Nazaki, 
Japan, on a frequency of 6,750 kc/s. 
I have no veri from this station, but am 
able to receive it regularly at R8. In the 
list of stations I use the power is given as 
20 kW. The second suggestion is that the 
station is XGOX. Nanking, China, on a 
frequency of 6,820 ko/s. This, of course, 
assumes that the calibration of Mr. Read's 

receiver is at fault, but I mean no offence 
by this, as I have found that my receiver 
requires fairly frequent adjustment on the 
frequencies from 6,000 to 8,000 kc/s in 
this tropical climate. I have a veri from 
Nanking giving their frequency, the 
address being The Central Broadcasting 
Administration, Nanking, China. 

" It may be of interest to members to 
know that as from January 1st, 1937, no 
verifications of the N.I.R.O.M. stations in 
Java will be sent. In a recent issue of 
Practical and Amateur Wireless I 
noticed a member with a grievance against 
SM5SX about the time taken for them to 
send a verification. This is exactly the 

opposite experience to mine as I had a 
veri in the form of a very nice letter and a 
QSL card within a very short time of 
sending my report. This station asked for 
further reports when verifying my reception. 

" If you can put me in touch with any 
members of the B.L.D.L.C. who would 
care to correspond with me on the subject 
of short-wave radio I shall be very glad 
indeed. I have a six-valve superhet 
receiver and am able to listen to countries 
all over the world on it. This will enable 
me to compare notes with correspondents 
in many parts of the world. My address 
is: P.O., Seorahi, District Gorakhpur, 
LTnited Provinces, India." 

Ideal for the Beginner 
F. J. CAMM'S 

EVERYMAN'S WIRELESS BOOK 
2ncl Edition. 

288 Pages and over 200 Illustrations. Now 3/6, 
or 3/10 by post, from George Newnes, Ltd., 

8-11, Southampton Street, Strand, W.C.2. 

THERE GOOD FILM AT 

THE CINEMA TONIGHT. 

COMING TO SEE IT? 

NO THANKSi 

I'M LISTENING ON Mr 
'^m NEW STENTORIAN 

Although of course some are keener on listening than 
others/of this you may be sure—the proud 1937 Stentorian 
owner can be lured from his radio only with the greatest 
difficulty. The new Stentorian (it is new—and remarkably 
better) gives the radio artist a better chance than ever 
before ; for it brings his voice or instrument alive in the 
listener's home. Yet this triumph of technique costs no 
more than its predecessors.* From 23/6 to 42/- for 
the chassis (or 29/6 to 63/- for the Cabii 
Model) brings you a new radio delight and ; 
new source of pride. Ask your dealer 
—to-day. 

* Models from 39/6 are available on hire 
purchase through your dealer — from 7/6 
down. 

1937 STENTORIAN _ 

The Perfect Extra Speaker tor yANV Set 
WHITEIEY ELECTRICAL RADIO CO. LTD (TechnimI Dent.), RADIO WORKS, MANSFIELD NOTTS. 
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QUERIES cu.4 

^ENQUIRIES 

The " R " Code 
" In the Letters from Readers section I 

have noticed that certain readers say they 
heard a certain short-wave station at a 
steady ' R.9.' What is meant by that 9 " 
—J. W. (Inverness). 
THE " R code " is an arbitrary code of 

signal strengths which is in use by 
amateurs and has been adopted in order 
to give an indication of the strength at 
which a signal is received. Unfortunately, 
it is not a measured strength but is based 
upon audibility, and the table is as follows : 

R1—Faint signals—just readable. 
R2—Weak'signals—barely readable. 
R3—Weak signals—can just be copied. 
B4—Fair signals—easily readable. 
R5—Moderately strong signals. 
R6—Good signals. 
R7—Good strong signals, readable 

through interference. 
R8—Very strong signals. Audible 

several feet from 'phones. 
R9—Extremely strong signals—good 

loudspeaker volume. 

Screen-grid Voltage 
" I notice that in most battery circuits 

that have been drawn up the auxiliary grid 
on the S.G. valve has its voltage supplied 
from a separate tapping on the H.T. battery. 
Could not this be dropped and decoupled 
by a resistance in the usual manner 9 
Also, I should like to know if it is possible 
to calculate the correct value for the anode 
or extra grid in any valve, only knowing 
the valve manufacturers' data."—F. G. 
(Rugby). 
THERE are two reasons for using a 

separate battery tapping for the S.G. 
voltage, one being that it is cheaper, as 
the decoupling components are dispensed 
with, and the second being that it enables 
the user of the receiver to experiment 
and find the most suitable working voltage. 
It is quite permissible to use an automatic 
supply and this has been done in several 
of our receivers. The manufacturers' data 
sheet generally gives the screen and anode 
current and thus it is quite simple to work 
out the value of the voltage dropping from 
Ohms law. 

Varley Coil Connections 
" I have in my possession two Varley 

Nicore tuning coils, type B.P.30. These 
are marked 1 to 8 and I should like to know 

the connections. Also, what kind 
of switch is needed for wave- 
changing and what range would 
they cover if combined 9 "—F. C. 
(Radclille). 

THE coils are fitted with a wave-change 
switch in the base, and a switch rod 

has to be passed through them for wave- 
change purposes. They are simple tapped 
aerial coils, with a tapping on the medium- 
and on the long-wave section. Terminal 1 
is joined to the grid, terminal 2 to earth, 
and the aerial or anode is joined to terminal 
3, and this point is automatically transferred 
to the medium- or long-wave tapping when 
the switch is operated. The reaction 
winding is joined to terminals 7 and 8. 
These two coils were employed in our 
Three-Star Nicore receiver. 

r 

\ 

RULES 
Wc wish to draw the reader's attention to the 
fact that .the Queries Service is intended only 
for the solution of problems or difficulties 
arising from the construction of receivers 
described in our pages, from articles appearing 
in our pages, or on general wireless matters. 
Wc regret that we cannot, for obvious reasons— 

(1) Supply circuit diagrams of complete 
multi-valve receivers. 

(2). Suggest alterations or modifications of 
receivers described in our contem- 
poraries. 

(3) Suggest alterations or modifications to 
commercial receivers. 

(4) Answer queries over the telephone. 
(5) Grant interviews to querists. 

Please note also, that queries must be limited 
to two per reader, and all sketches and draw- 
ings which are sent to us should bear the 
name and address of the sender. 
Requests for Blueprints must not be enclosed 
with queries as they arc dealt with by a 
different department. If a postal reply is desired, a stamped addressed envelope must be enclosed. Send your queries to the Editor. PRACTICAL AND AMATEUR. WIRELESS, George Newnes, Ltd., 8-11, Southampton Street, Strand. London, W.C.2. The Coupon must be enclosed with every query. 

j 

Double Push-pull 
" Would it be possible to have two push- 

pull stages as an L.F. amplifier, two power 
valves and then two super power valves 9 
What would be the approximate output of 
such a hook-up 9 "—G. D. B. (Bourne- 
mouth). 
IT would be quite in order to make up a 

circuit of the type mentioned, and this 
is, in fact, done in certain power public- 
address outfits. The only point is that 
the second push-pull stage must incor- 
porate valves capable of taking the large 
grid voltage which will he delivered by the 
first push-pull stage, and very often it is 
necessary to use two valves in parallel 
in each " leg" of the second push-pull 
stage to enable this to be done. The 

output is, of course, dependent upon the 
output valve and the fact that a push-pull 
stage precedes it does not affect the matter. 
The maximum output of any push-pull 
stage is approximately 25 per cent, greater 
than the combined amplification of the 
two valves employed in that stage. That 
is, of course, when the valves are fully 
loaded. 

Accumulator H.T. Supply 
" I have a D.C. supply of 120 volts, and 

I wish to use this for my H.T. supply. 
Could you * please give me information 
regarding the building of a D.C. mains 
unit 9 The supply is obtained from 60 
2-voIt accumulators. What dropping 
resistance would be necessary if the detector 
valve consumes 1.3 mA at 70 volts, and the 
power valve 6 mA at 120 volts 9 "—A. R. 
(Cheltenham). 
AS the supply is obtained from accumu- 

lators there should be no necessity 
for chokes or other smoothing apparatus 
and the supply should be quite suitable 
for H.T. No resistor is required for the 
output valve, which should be connected 
direct to the supply, but the detector 
valve should be fed through a resistance 
of 40,000 ohms in order to provide the 
necessary 70 volts. This value is obtained 
by subtracting 70 from 120 and dividing 
the answer by the number of milliamps. 
This gives the resistance in thousands of 
ohms, and 40,000 is the nearest approximate 
value which may be jmrchased. 

Television Valves 
" I am keen to start experimenting with 

a television receiver, but there seems to 
be a dearth of data concerning the available 
equipment. For instance, I believe that 
inter-electrode capacities can play havoc 
with certain types of picture receiver, and 
also that the question of insulation must 
receive considerable attention in designing 
a receiver. Is it not possible to give us any 
data concerning the subject of home-con- 
struction for this particular type of appa- 
ratus 9 "—G. S. (Pinner). 
UNTIL manufacturers release details of 

components which they have avail- 
able we are obviously unable to publish 
any such data. You will note, however, 
in this week's issue that details of some 
of the recently developed Mazda valves 
are given, and fuller characteristics will 
be published as soon as they are received. 
No transformer manufacturer has yet 
supplied details of a suitable transformer, 
nor, so far as we can trace, has one been 
designed for the homo-constructor. No 
doubt one reason for the delay is in the 
fact that the manufacturer of such a 
component does not know the circuit the 
user intends to adopt for his cathode-ray 
tube, i.e., whether the anode or the cathode 
will be earthed, and thus the problem of 
insulation arises. However, the construc- 
tor kits referred to last week show that 
some move is now being made to meet the 
demands of the home-constructor. 

AT LAST THE TRULY UNIVERSAL 
RADIO SET IS HERE! The set which can be Used Anywhere and under any conditions —sale against mains breakdowns. 

The Hyvoltstar Universal All-Waves, 
A.C., D.C. and Combined Battery Receiver 

REVOLUTIONARY IN EVERY WAY 1 
The only set of its kind in the world. Can be used on any mains, on its own batteries, in your own home, or friends, car, boat , or on safari, and be sure of peak results. PORTABLE —TR ANSPORTA BLE. Hyvoltstar offers the fnllest range ol 4. 5, 6. 7. 8. 9. 10-valve Universal All-Wave Supers and Radiograms, which enable you to tune in to any part of the world from any part oi the world, at lull loudspeaker strength. 
UNIVERSAL HIGH VOLTAGE RADIO Ld. 
28-29, Southampton St., Strand, London, W.C.2 

Telephone : TEMpie Bar 4985, 8608. 

SIX POINTS ON |S 
r.,„ A jl _ r, . r ftS OSTAR-CANZ 

The Valve of the Future! 
OSTAR-GANZ KITS FOR RECEIVERS, RADIOGRAMS, AND TRANSMITTERS, 
AMPLIFIERS OR SHORT WAVE ADAPTORS you are interested in. The New 
Prices, amazing value and results will surprise you. 

WORLD-WIDE SUPREMACY! 
1. Longer Life. 4. No Barretters, and No Breaking Down 
2. Greater Sensitivity. Resistances required. 
3. Cheaper Consumption. 5. No Mains Transformers Needed. 

0. 6 Months' Guarantee. 
WE OFFER 20oo P.X. ALLOWANCE ON ANY OLD KIT. SEND TO-DAY FOR A 

FREE BLUE PRINT AND FULL PARTICULARS. 
EUGEN J. FORBAT (Dept. A), 28-29, Southampton St., Strand, London, W.C.2. Tel. Temjile Bar 8608, 4985. 
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Miscellaneous Advertisements 
Advertisements are accepted for these 
columns at the rate of 3d. per word. Words 
in black face and/or capitals are charged 
double this rate (minimum charge 3/- per 
paragraph). Display lines are charged at 
6/- per line. All advertisements must be 
prepaid. All communications should be 
addressed to the Advertisement Manager, 
" Practical and Amateur Wireless," 
8, Southampton Street, Strand, London. 

RECEIVERS; COMPONENTS AND 
ACCESSORIES 

Surplus, Clearance or Secondhand, etc. 

RADIOMART 

SHORT-WAVE SPECIALISTS 
Announce 1937 

SHORT-WAVE MANUAL 
Packed with short-wave information and circuits of 
mains and battery receivers, including straight, 
suberhet and 5-metre transmitters, modulators, etc. 
Information on .transmitting licences, aerials, Class 15 
amplification, neutralization, superhet alignment, etc. 
The most comprehensive manual published, written 
by practical engineers, price 6d., post free TJd., in- 
cluding catalogue. 
1937. Catalogue only (3 times enlarged) price l^d- post 
free. 
TELSEN screened dual range coils, 2/6. Pair, 4/G. 

Milliammeters, 25 ma. upwards, 5/9. Super, 6/0. 
AMERICAN mains transformers 230v. fully 

. shrouded, .350/350. 6.3V., 5v., 6/11. Majestic 
250/250. 2.5v., 5v., 4/11. 
HEAVY DUTY mains transformer worth 3.5/-, 

350/350. 150 ma. ; 4v. 2.5ACT., 4v. OACT., 12/6. 
A S CKC/S., IF transformers, 2/11. Telsen Ace, 
T'O-/ fl/H. RG4, Radio grands, 2/9. 2mf. 300v., Od. UTILITY straight line wavelength dials, 3/11. 

Telsen H.F. chokes, 1/11. 
UTILITY 2-gang uniknob and dial, 3/11; 1,500- 

volt tubular condensers, all sizes, 6d. 
ELECTROLYTJCS 500-volt 8mf., 1/6; 4mf., 1/6; 

4X4, 1/11; 8 X 8, 3/6 ; 25 mf. 25v., 1/-, etc. 
SMOOTHING chokes, 20 by. 120 ma., 3/11; 100 

ma., 2/11; 40 ma., 1/11. 
PUSHBACK wire, 6 yds., 6d.: heavy, 9d.; 2 gross 

solder tags, 6d.; resin-cored solder, 9ft., 6d. 
CENTRALAB pots, all sizes, 1/6; switched, 2/-; 

tubular glass fuses, 2d. 
IENSON PM speakers, 12/6. Varley Iron core coils, 

2/6 ; matched pair, 4/6. 
SPECIAL OFFER Class B valve, driver transformer 

and valveholder, new, lot 5/-. 
LISsEN 3-gang bandpass, 3-gang superhet, 2-gang 

all-wave coils, any set, price 7/6. 
TRADERS' monster bargain parcels, value £4/10/-, 

for 10/-; also 5/- parcels. 
FAMOUS Continental A.C. valves, 4/6 ; American 

Duotron, etc., all types, 3/6; battery from 2/3. 
UTILITY 8/6, microdisc dials, 3/11 ; Radiophone, 

0.00016 short-wave condensers, 3/6 ; series gap, 
twin, 3/9. 
CERAMIC all brass miorovariables, 15 mmfd., 1/4 ; 

40 mmfd., 1^7; 100 mmfd., 1/10; short-wave 
M.F.C., 9d. 
CLEARANCE catalogue IJd. Goods over 5/- post 

free. All enquirers must send stamp. 
Branches: 19, John Bright St., 44, Dale End. Mail 
Orders, 44, Holloway Head, Birmingham. Telephone, 
MID 3254. 
O f EACH—American valves all popular types. 
Jl" 90-day guarantee. Full range in sock. National Union, Hytrou, Triad, Metal, Glass and 
M.G. Send for lists. 
Q / EACH—Milliard, Cossor, Mazda, Marconi, 
Dl" Osram valves for D.C. receivers: all perfect. 90-day guarantee. State type: Send cash or C.O.D. 
RADIOGRAPHIC, LTD., 66, Osborue Street, 

Glasgow, C.l. 
ALL goods previously advertised are standard 

lines, still available. Post card for list free. 
VAUXHALL UTILITIES, 163a, Strand, W.C.2. 

Over Denny's the Booksellers. Temple Bar 
9338. ^ 
CONVERSION UNITS for operating D.C. Receivers 

from A.C. Mains, improved type, 120 watts 
output, at £2/10/0. Send for our comprehensive list of 
speakers, Resistances and other components"". 
WARD, 46, Farringdon Street, London, E,C.4. 

Telephone: Holboru 9703. 

VALVES 
NOTHING better available. Six Months' Guarantee. 

Complete range of Battery, A.C. Mains, Recti- 
fiers, always in stock. 2 volt Det.., H.P., L.F., 2/3; 
Power, 2/9; Screen-Grid, Pentode, H.F. Pentode, 
5/-; American types, fully guaranteed. 5/6 each. 
Nos. 80, 42, 43, 57, 58, 77, 78, 6C6, 6D6, 25Y5, 25Z5. 
Write for other prices to Dulci Electrical Co., Ltd., 7, Lizard Street, London. E.C.I. 

PREMIER SUPPLY STORES 
Get our quotation for your Short-Wave and Television Gear 
Offer the following Set Manufacturers' Brand New Surplus Goals at a Fraction of th? Original Cost; 
all goods guaranteed perfect] carr. paid over 5/-; under 5 - postage 6d. extra. Orders under 5/- cannot te sent C.O.D. 
ALL POST ORDERS TO JUBILEE WORKS, 167, LOWER CLAPTON RD., LONDON, E.5 
CALLERS, AS USUAL, TO 20-22, HIGH ST., CLAPHAM, S.W.4 (Macaulay 2381). 'Phone: Amherst 4723 

And 165 & 165a, FLEET ST., E.C.4 (Next door to Anderton's Hotel.) Central 2833. 

MAINS VALVES 
MAINS VALVES, famous Europa 4 v. A.C. types, 4/6 each. 1IL., L., S.G., Var.-Mu-S.G.. H.F.-Pens., Tar.-Mu-H.F. Pens. 1, 3 and 4-\va"tt A.C. directly- heated ouiput Pentodes, Full-wave rectifiers, 250 v. 60 m.a, A.C./D.C. types. 20-volt. ,18 amp. S.G., Var.-Mu-S.G., H., HL.. Power. Following Types all 5/6 each. Full-wave rectifiers, 350 v. 120 m.a. and 500 v. 120 m.a. 2.i watt indirectly - heated Pentodes. Frequency Changers, Octodes and Heptodcs. BATTERY VALVES. 2 volts, H.F.. L.F., 2/3. Power,. Super-Power, 2 9. S.G., Var.-Mu-S.G., 4- or 5-pin Pentodes, H.F. Pens., V.-Mu-H.F. Pens., 5/-. Class B. 3/6. AMERICAN VALVES. Genuine American HYTRON juid TRIAD first-grade Valves. 3 months' guarantee. All types in stock, 5/6 each, 210 and 250, 8/6 each. New Metal-Glass Valves, all types, 6 6 each. Genuine American DUOTRON Valves, all types. 3/6 each. Valve holders for all above types, 6tl. each. Metal bases, 9d. each. 

SHORT WAVES 
SHORT-WAVE COILS, 4- and e-pin types. 13-26, 22-47, 41-94, 78-170 metres, 1/9 each, with circuit. Special set of 3 S.W, Coils, 14-150 metres, 4/- set. with circuit. Premier 3-band S.W. Coil, 11-25, 19-43, 38-86 metres. Simplifies S.W. receiver construction, suitable any type circuit, 2/6. COIL FORMERS, in finest plastic material, IJin. low-loss ribbed, 4- or 6-pin, 1/- each. SUPER CERAMIC CONDENSERS, S.L.F. .00016, .0001. 2:9 each; double-spaced, .00005, .000025, ,000015. 3/- each. All brass with integral slow motion, .00015 tuning, 3/9; .00,015 reaction, 2'9. British Radiophone 2-gang .00016, 5/6. H.F. CHOKES. S.W. 10-200 metres, 9d.; S.W. screened," 1. 6; standard screened 180-2,000 metres, 1/6. CERAMIC S.W. VALVE HOLDERS, 4-, 5- or 7-pin. Chassis types. 6d.; B.B. type. 8d. GLASS AERIAL INSULATORS, 4d. each. BEEHIVE STAND-OFF, 6d. each. SCREENED FLEX. single, 3d. yd.; twin, 4d. yd. 

PREMIER AMPLIFIER KITS 
3-WATT A.C. AMPLIFIER. 2-stage, for mike or pick-up. Complete kit of parts with 3 valves, tot-. 7-WATT A.C./D.C. AMPLIFIER, 3-stage, high- gain, push-pull output. Complete kit of parts with 5 specially matched valves, £4- 4s. lO-WATT 3-stage A.C. Amplifier Kit with 5 valves, £5 5s, 20-WATT 3-stage A.C. Amplifier Kit with 5 valves, £3 8s. ELECTROLYTICS. U.S.A.. 4. 8 or 12 mfd. 530 v. peak, 1/9 each. Dubilier. 4 or 8 mfd. 500 v.. 3/-; 50 mfd. 50 v., 1/9; 12 mfd. 20. v.. 6d.; 25 mfd. 25 v„ 1/-. T.C.C. 4 or 8 mfd. 650 v., 4/-; 15 mfd. 50 or 100 v., 1/-; 50 mfd. 3 2 v., 1/-. Paper Condensers. W.E., 250 v. working 4 mf., 2'-; 2 mf. 1/-; 1 mf. 6d.; 350 v. working 4 mf., 2/6; 2 mf., 1/6. Dubilier 500 v. working 4 mf. 4/-; 800 v. 4 mf 6/-. Wego 450 v. working 1 mf.. 1/-, 2 mf. 1/9, 4 mf. 3/-; 700 v. working 2 mf. 2/-, 4 mf 3/6. COSMOCORD PICK-UPS, with tonearm and volume control. 10/6 each. PICK-UP HEADS only. 4/6 each. 

MAINS TRANSFORMERS 
PREMIER wire-end type with screened primaries, tapped 200-250 v. Centre-tapped Filaments. Guaran- teed one year. H.T. 8 &, 9 op H.T lO with 4 v. 4 a. C.T. and 4 v. 1 a. O.T., 8/6. 250-250 v. 60 m.a., 4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., all C.T., 8/6. 350-350 v. 120 m.a., 4 v. 1 a., 4 v. 2 a. and 4 v. 4 a., all C.T., 10'6. Any of these transformers with engraved panel and N.P. terminals, 1/6 extra. 500-500 v. ISO m.a., 4 v. 2-3 a., 4 v. 2-3 a., 4 v. -2-3 a.,- 4 v. 3-4 a., all C.T.. 17/6. AUTO- T R A N S F ORMERS, step up or down, 60 watts, 7/6; 100 watts. 10/-. Super Model, 19/6. FILAMENT TRANSFORMERS, Tapped Prima- ries, 200-250 v. All secondaries C.T. 4 v. 3 a., 7/6; 4 v. 5 a., 8'6; 7.5 v. 3 a., 7/6; 6 v. 3 a., 7/6, 2.5 v. 8 a,, 7/6; 6.3 v. 3 a.. 7/6; 5 v, 3 a., 7/6. SMOOTHING CHOKES, 25 m.a., 2/9; 40 m.a.. 4/-; 60 m.a., 5/6; 150 m.a., 10/6. 2,500 ohms, 60 m.a. Speaker Replacement Chokes, 5/6. MILLIAMMETERS, moving-iron, flush 2jin., all ranges from 0-10 m.a., 5/9. Visual tuning, 6 or 12 m.a.. 5/9. Moving-coil meters. 2gin. 0-1 m.a., 18/6; 3iin. 0-1 m.a., 22/6. -Multipliers, II- each. 

AMPMETERS, all ranges, from 0-1 amp., 5/9. TRANSFORMERS, latest type Telsen R.G.4 (list 12/6), 2/9. Lisscn Hypernik Q.P.P. (list 12/6), 3/6. OUTPUT TRANSFORMERS for Power, Pentode and Push-Pull, 2/6; Multi-Ratio, 4/6; Push-Pull Input Transformers by prominent manufacturer, 4/6 each. t. ELIMINATOR KITS for A.C. mains. 120 v. 20 m.a'., or 150 v. 25 m.a., 15/-, tapped S.G., det, and output. Complete Kit with long-life valve, rectifier (replacement cost only 2/-). PREMIER L.T. CHARGER KITS for A.C. mains, including Wcstinghouse. Rectifiers and Tapped Mains Transformers. 8 volts at ^ amp., 14/6: 8 volts 1 a.. 17/6; 15 volts 1 a.. 19/-: 15+15 volts 1 a., 37/6; 15+15+15 volts 1 a., 50/-; 8 volts 2 a., 29/6. TELSEN iron-cored screened coils, W.349, 4/- each. Electric SOLDERING IRONS, 200-250 v., A.C./D.C., 2/3. LOTUS JACKS (and Jack-switches), all types, 1/- each. Lotus Plugs, II- each. PREMIER H.T. KITS, all with . Wcstinghouse rectifiers; tapped transformers and adequate smooth- ing. All Kits absolutely complete. 120 v. 20 m.a., 20, -; with ^ a. L.T. Charger, 28/-. 150 v. 30 m.a., 25/-; with h a. L.T. Charger. 31/6. 250 v. 60 m.a., with 4 v. 3 a. C.T., 30/-. 

SHORT WAVE KITS 
SHORT-WAVE KIT for 1-valve receiver or adaptor, complete with chassis, 4 coils, 14-150 metres, condensers, circuit and all parts. 12/6. VALVE GIVEN FREE I DE LUXE MODEL, 17 6. SUPERIfET CONVERTER KIT, 13/6. S.W. SUPERHET CONVERTER, for A.C. Mains Receivers. 20/-. A.C. Valve given FREE! 2 - VALVE S.W. KIT, 19/6. VALVES GIVEN FREE! 3-VALVE S.W. KIT, S.G. Det. and Pen., 42-. VALVES GIVEN FREE! ALL-WAVE " ALL-WORLD RANGE " 3-valve Kit, 12-2,000 metres in 4 wavebands without coil changing, complete kit of parts with 3 valves, S.G., H.F., S.G., det. and pentode (2 volts); 50/-. Q.P.P. Model. 6/6 extra. BAND-PASS TUNING PACK, comprising sot of Telsen 3-gang iron-cored coils with switching, mounted, on steel chassis with 3-gang condenser, illuminated disc-drive and 4 valve holders. 25/- the lot. All Mains or Battery circuit. FREE! LISSEN ALL-WAVE COILS, 12-2,000 metres, complete with switching and wiring diagram, 12/6. 3-VALVE BAND-PASS KIT, 200-2.000 metres. Complete kit of parts, including chassis, all com- ponents valves, M.C. speaker and wiring diagram. Battcrv' Model, 50/-. A.C. Mains Model, 70/-. 

PREMIER (Reisz Pattern) Transverse- 
current MIKE, High Output, Straight 
Line Response, 30/-. Transformer, 

5/-. Table Stand, 7/6. 

MOVING COIL SPEAKERS 
MAGNAVOX. Mains energised. 154, 7in. cone, 2 500 ohms 4 watts. 12/6; ' 152,' 9in. cone. 2,500 ohms 17/6: 152 ' Magna ' 9in. cone, 2,500 ohms, 6 watts. 37 6. Magnavox P.M.s—' 154' Tin. cone, 16 6; ' 252/ 9in. cone, 22/6. Reliable P.M.s, 
ROLA latest type P.M.s. 18/6. KB 7in. mains energised, 1,500 or 2,500 ohms, 7/9. GOOD- MANS' Sin. mains energised, 1,000 ohms field, 10'6 each. DIALS.—Clarion Illuminated S.W. slow-motion 
Dial with 2in. knob. 2/-. Premier AU-Wavd. 2-speed Dial, full vision straight-line, dual ratios 10-1 and 150-1, 6/6. with escutcheon. Potentiometers by * well-known makers. All 
values up to 1 meg.. 2/-; with switch, 2/6. GRAMOPHONE MOTORS. Collaro Gramophone 
Unit consisting of A.C. motor. 100-250 v. high quality pick-up and volume control. 45/-; Collaro motor only, 30/-; Collaro Universal Gramo- phone Motor, 100-250 v. A.C./D.C., with high quality pick-up a n d volume control. 67/6; Collaro Universal Motor only, 49/6; Edison Bell double-spring motors, in- cluding turntable and all fittings, 15/-; Cosmocord Gramo unit, comprising A.C. motor, pick-up and volume control (list 55/). 35/9. 
TUBULAR CONDENSERS, non-inductive, all values up to .5 mfd., 6d. each. 
Wire-end RESISTORS, any value, 1 watt. 6d.; 4 watts, 1/-; 8 watts, 1/6; 15 watts, 2/-; 25 watts, 2/6 each. Reliable MORSE KEYS with Morse Code engraved on bakelite base, 2/- each., 
Bakelite case BUZZERS, 1/6; Walnut case " Loud- tone," 2/6 each. 
Super Quality lightweight HEADPHONES, 3/9 pair. 

HAVE YOU HAD OUR LATEST GIANT ILLUSTRATED CATALOGUE AND VALVE 
LIST? IF NOT. SEND 4d. IN STAMPS FOR THIS AMAZING LIST OF BARGAINS! 
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RADIO CLEARANCE 
63, HIGH HOLBORN, W.C.I. 

TEL. : HOLBORN 4631. 
LISSEN 4-VALVE A.C. BAND PASS RECEIVER, 
a splendid job, fitted in handsome Walnut Cabinet 
complete with Energised Moving Coil Speaker, Con- 
nection for Pick-up; listed 9 guineas ; sent out 
aerial-tested by our own engineers, 70/-. 
8-VALVE A.C. MAINS SUFERHET RECEIVER, 
by well-known manufacture incorporating many 
refinements. Visual Tuning, illuminated colour 
coded Volume Control, Local Distance Switch, etc. 
Pitted in Handsome Bird's Eye Maple Cabinet, Size 3(»" Wide, 12" Deep and 23" High. Comprising the 
following Valves: AC/VPI, FC4, AC/VP1, AC/VP1, 
AC/HLDD, Y914, AC 2 Pen, IW3. Pre H.P. Stage, 
2 I.E. Stages, Pull A.V.C., etc. Limited Quantity, 
£7 15s. 
EXCLUSIVE BRITISH RIGHTS HELD BY US FOR 
CONSTRUCTRAD SHORT-WAVE KITS ; all Kits 
supplied, Valves free, 5 Interchangeable Coils, cover- 
ing a range from 15-600 metres ; complete set, not a 
converter. 
ONE-VALVE BATTERY KIT, 29/6. 
TWO-VALVE BATTERY KIT, 32/6. 
ONE-VALVE A.C./D.C. KIT, 37/6. 
THREE-VALVE A.C./D.C. KIT, 50/-. 
EVER READY 5-VALVE BATTERY SUFERHET; 
an up-to-the-minute modern receiver fitted 5 Valves 
(ring), etc., A.V.C., provision for Extension Speaker 
and Pick-up, latest square type dial calibrated in 
metres and station names; listed 12 guineas; last 
lew to clear, £5 10s. Carriage Paid. 
LISSEN BATTERY BAND PASS 3, c\ Handsome 
Beceiver in Walnut Cabinet of upright design, com- 
plete with Valves as follows: Var. mu Screen Grid, 
Detector, Pentode output ; sent out aerial-tested and 
guaranteed, 57/6. 
BRYCE MAINS TRANSFORMERS AND CHOKES, 
standard for the season, finest made, British and 
Guaranteed. 
250-0-250, 80 m.a., 2-0-2 volts, 2.5 amp, 2-0-2 volts, 
4 amp,, 8/6. 
350-0-350, 120 m.a., 2-0-2 volts, 2.5 amp, 2-0-2 volts, 
4 amp, 10/6. 
350-0-350, 150 m.a., 2-0-2 volts, 2.5 amp, 2-0-2 volts, 4 amp, 2-0-2 volts, 2 amp, 12/6. 
500-0-500, 150 m.a., 2-0-2 volts, 2.5 amp, 2-0-2 volts, 
6 amp, 2-0-2 volts, 2 amp, 2-0-2 volts, 2 amp, 17/6. 
H.T.8 TRANSFORMER, 250 volts, 60 m.a., 2-0-2 volts, 
4 amp.. 8/6. 
Ditto with H.T.8 Metal Rectifier, 17/6. 
All Transformers are fully shrouded. 
BRYCE MAINS CHOKES. 
40 m.a. 30 Hys., 500 Ohms, 4/6. 
60 m.a. 40 Hys., 500 Ohms, 6/-. 
150 m.a. 40 Hys., 200 Ohms, 10/6. 
250 m.a. 15 Hys., 200 Ohms, 21/-. 
60 m.a. 80 Hys., 2,500 Ohms for Speaker Replacement, 
etc., 6/-. SPECIAL CLEARANCE CHOKE. 250 m.a., 12 Hys., 
100 Ohms, heavy duty type, interleaved windings, 
etc., cannot be repeated, 11/-. 
TRIAD AMERICAN VALVES, highest quality, all 
tvpes,- 5/6, as follows: 
01 A, 24A, 27, 30, 31, 37, 38, 30. 41, 43, 45, 46, 47. 53, 
65, 56, 57, 58, 59, 71A, 75, 78, 80, 6A6, 6P7, 2A3, 5Z3, 
12A7, OA7. 0C6, 6D6, 12Z3, 25Z5. 
All these Valves carry a 90-day guarantee, and free 
replacement, provided that the filament or heater is 
intact, and the glass not broken when returned to ns. 
AMERICAN 5-6-7 PIN VALVE HOLDER, Chassis 
Type. 6d. 
LISSEN 126 SUPERHET ASSEMBLY, comprising 
3-gang Coil Unit fully screened (2 Band Pass Coils, 
1 Oscillator), 2 I.F. Transformers, fully screened, 1 only 
3-gang semi-screened condenser with drive, 8/11. 
CENTRALAB VOLUME CONTROL WITH SWITCH, 
5.000, 10,000, 25,000, 50,000, 2 6 each. 
LISSEN ALL-WAVE'COILS, complete with circuit, 
switching, etc., sent out in matched pairs, covering 
2 short bauds, 1 medium and 1 long, 8, -. 
DITTO SINGLE COILS, 4/6. 
LISSEN 126 K/Cs IRON CORED OSCILLATOR COILS, 
screened, 1/-. 
ONE DOZEN PEAK METAL CASED CONDENSERS, 
paper type, all useful sizes, 0001 plus 0001, .1, .2, 
2 6 Dozen. 
8 mfd. 500 volt working, 550 volt Surge, Heavy Duty 
Electrolytic CONDENSER by well-known manufacture, 
2 11. 
8 mfd. and 4 mfd. ELECTROLYTICS, 450 volt working, 
500 volt Peak, 2/6. 
8 plus 8 Cardboard, Wire Ends, ELECTROLYTICS, 
450 volt working, 500 surge. By well-known manu- 
facture, 3/6. 
50 mfd. 12 volt working CONDENSERS. Well-known 
manufacture, 1/-. 
50 mfd. 50 volt working CONDENSERS. Well-known 
manufacture, 1 /6. 
50 mfd. 25 volt working CONDENSERS. Well-known 
manufacture, 1/3. 
25 mfd. 50 volt working CONDENSERS. Well-known 
manufacture, 1/-. 
8 plus, 8 plus 4 Electrolytic CONDENSERS, Wire 
Ends, 450 volt working, 3 11. 
14 plus 8, 450 volt working, Electrolytic CONDENSERS, 
Metal Case, Wire ends, by well-known manufacture, 
2 6. 
25 volt, 25 mfd. Electrolytic CONDENSERS, Tubular 
tvpe, bv well-known manufacture. 1/-. 
J> O. TYPE PAPER CONDENSER, 6d. each. 

{Continued at top of column three) 

McCarthy 

6 VALVE ALL-WAVE RADIO 

ON EASY TERMS 
WE CARRY STOCK of most of the McCarthy 

Chassis and Guarantee Prompt Delivery. H.F.6.A.W. Complete re- ceiver chassis supplied with all B.V.A. valves, knobs, leads etc., ready lor fitting in your own cabinet (or suitable cabinet and, speaker supplied if required) for only £8 10 complete ; or 
WITH 
ORDER 

and 10 monthly pay- ments of 16 -. Speci- fication in brief: 3 wave- 
bands—long, medium,short. Illuminated dial with principal station names. Automatic Volume Control. Tone Control. Switch lor gram. Outstanding performance cn home and world stations equals average 8-valve receiver. Write for full 1937 Range of McCarthy All-Wave Chassis from £6.15.0. 

27'- 

CASH or C.O.D. 
DELIVERY BY 

ORDERS 
RETURN 

W.B. STENTORIAN 
SPEAKERS 

These splendid speakers are available on Easy Terms :— 0*70 Cash or C.O.D. 43 or rt /O OlOm g g with order and v 

11 monthly payment s of 4 -. DOWN PLEASE NOTE OUR EASY PAYMENT TERMS. Q7.| Cash or C.O.D. 32/6, <> /ft ■ or 2 6 with order and ^ v 

11 monthly payments of 3 - DOWN CABINET and EXTENSION SPEAKERS on similar terms. FULL LIST OS REQUEST. 
PHONE : i Q77 I >/ « ■ Estd. 1925 THE NATIONAL 

LONDON RADIO SUPPLY 

COMPANY 
II OAT LANE NOBLE STREET-LONDONi C 

ELECTRADIX SPEAKERS 
GENUINE BARGAINS in high-grade moving coil speakers by famous makers. All new and offered at less than half price. Quality reproduction of speech and music guaranteed. 
MAINS ENERGISED SPEAKERS.—6in. R. & A., 2,500 ohms, with speech trans- former, 7/6. Hegra, 9in. with trans- former, 12 6; Ma-gnavox, 6in. type, •144," 2,500 ohms.. 12 6; R.K., 8in., cone, 1,000 ohms.. 10 6. -r l€t A.C. MAINS SPEAKERS, WITH RECTI- / /*> FIERS. 100,230 volts, llin. cone with transformer, 30 Jensen, 220 volt. Tin. cone and transformer. 25 - ; 100 volt, ditto, Tin. cone, 20;- ; 100 volt A.C., Sin. cone with transformer, 21.-. 
BATTERY ENERGISED SPEAKERS.—Goodman's 6 volt. Sin. cone with transformer, 7 6 ; Jensen 6 volt. Tin. cone with trans- former. 7/6 ; K.B., 6 volt. Sin. cone. S 6 : Hegra 6 volt, !fin. cone, with transformer, 10,-; Brown 6/12 volt, llin. cone, with H.R. speech coil, 17/6; R. & A. 12-volt. Sin. cone and transformer. 10'-. New Sonochorde, P.M., "(/lass B," fitted transformer, 20'-. R.M. CABINET SPEAKERS.—Hegra P.M., in oak cabinet, 12in. x 12in. x 12in., 25 '-. H.M.V., P.M., heavy duty, 5 watt with transformer. 50 - ; H.M.V., A.C. energised, 20(1,250 volts, 5 watts, with transformer, 65 - ; Siemens Magnet table speaker. 4 -. 
PUBLIC ADDRESS HORN UNITS AND SPEAKERS.—M.C. Horn Unit, large type, new, 8 ohms. 8/10 watts, £7 7s. ; Trix Horn Unit, small size, new. 8 ohms, 5 watts, £6 10s. ; Trix Horn Unit, large size. new. 8 ohms, 8/10 watts, £7 10s. ; Brown's Horn Unit, Large size, with transformers, for 7.000 ohms load, 5 7 watts, 50 - ; M.C. Vita vox 6 volt Units, 8 ohms, 15 watt size. 30-: Brown's Horn Speaker. 86in. horn, heavy duty unit, 120 ohm impedance, 70 - ; Marconi Horn Speakers, P.M.. 5 watt size, 8 ohms, 30iu. horn. £4 10s. ; " P " Horn Speaker. P.M., 51 ohms, 8 10 watts. £8 8s. ; Short Horn P.M. Speaker. 8 ohms. :: 5 watts, £3 lOs. ; Brown's Cabinet P.A., 5/7 watts, with transformer, £4. Siemens Giant Rifiell P.A. Speakers, 25,-. 
COILS.—Short Wave Coils, plug-in type, 1 6 each ; Ribbed low-loss formers, 9d. ; Long wave 2-pin coils, 1/- ; Reaction Tuners, 9d. ; Mains interference, H.F. twin chokes. 2 - ; 
SOLENOIDS or model or relay operation, 6v. or 12v. with lin loz. iron travel, 2 6. 
IMMERSION HEATERS.- 110 volts. 2 6 ; 22ft volts, 3 6 ; Hot- plate, 110 Volts, 500 watts, 3 6; 660 watts, 5/-; ::-heats. 220 volts hand Motor Blower--, 17 6 ; Wax Heaters. 100-250 volts, 15 - ; Bow l Fires, 220 volts, bronze fimeh 9 6 ; 1 kw. Bar Fire, 7/6 ; 1 kw. 220 volts, 17 6 ; Elec. Curling Tongs, 220 volts. 5/-. Elec. Heating Pads, cloth 0* x 7", with flex and adaptor, 12/6. 
ALL-WAVE CRYSTAL SETS, for plug-in coils. 2 tuning condensers semi-perm. Detector, 5, S. Why bother to make one when cheaper to buy ours ? • * 
HEADPHONES, Ericsson and others, 2,000 ohms, 4,6. Single high res. earpieces 2,8. 
Latest Bargain list" IM " Free on rectuest. --e .. 

ELECTRADIX RADIOS, 
218 UPPER THAMES STREET, LONDON,E,C.4 

Phone Central 4611 < 

{Continued from foot of column one) 
P.M. MOVING COIL SPEAKER, 7J" Coiie, by well- 
known manufacture, 8/11. 
P.M. MOVING COIL SPEAKER, G" Cone, by well- 
known manufacture. 7/6. 
JENSEN 2,500 OHMS, MOVING COIL SPEAKER, 
7/6. each. MULTI PURPOSE VALVES, suitable for H.F. Pentode, 
listed 21/-, 3/6. 
LISSEN INTERVALVE CHOKES, brand new, boxed, 
1 -. MIDGET 2-GANG .0005 CONDENSERS, fully screened, 
top trimmers, by well-known manufacture, 5/6. LISSEN CLASS B 1—1 HYPERNIK TRANSFORMERS, 
boxed, brand new as from makers, 2/6. 
LISSEN H. F. CHOKES, brand JSew, boxed, disc 
type, 1/-. Enquiries, lid. stamp if reply expected. 
Hours of business 9 a.m. to 7 p.m.; Saturdays, 9 a.m. 
If 1 p.m. 

AH orders value 5/- and over Post Free ; orders under 
5/- must be accompanied by a reasonable amount for 
postage. 
C.O.I). Orders under 5/- cannot be executed. 

RADIO CLEARANCE 

63, HIGH HOLBORN, W.C.I. 
TEL: HOLBORN 4631. 

RECEIVERS, COMPONENTS AND 
ACCESSORIES 

Surplus, ^Clearance or Secondhand, etc. 

Southern'R ADIO'S Wireless Bargains; all goods 
guaranteed and sent post paid. 

G.E.C. B-valve Battery Sets, " Battery Compact 
Three," with 3 Osram valves, moving coil speaker 

in beautiful bakelite cabinet, brand new, in sealed 
cartons, fully guaranteed ; 50/- each (list £5/10). SPEAKERS—Celestion Soundex permanent magnet 

10/-; Telsen permanent magnet, wit h 10-ratio 
transformer to suit any receiver, 12/(5; Telsen loud 
speaker units, 2/6 ; all brand new and in sealed cartons. 
COILS—Telsen, iron core, W349, Midget size, 4/-; 

Type AV478 (twin), 9/- pair : W477 (triple), 10/- 
set; Type W476 (triple superhet selector and oscillator). 
](>,'- set, all ganged coils complete on base with switch ; 
Telsen I.F. transformer coils, W4S2, 5/- ; Telsen dual 
range aerial coils, with aerial series condenser incor- 
porated ; W7G, 4 -; Telsen aerial series condensers 
with shorting switch, 2/- f Telsen L.F. transformers. 
Type R.G.4 (4 to 1), 3/-; all brand new, in sealed 
cartons. • '■ MICROPHONES—Ace (P.O.) microphones, com- 

plete with transformer, ready for use with any 
receiver, 4/6 each. 
RESISTANCES.—Tru-ohm l-watt, colour coded and 

marked, 36 assorted capacities on card ; 6/- per 
card. - - rj POTENTIAL Dividers.—Lissen wire wound, 3- 

section, 60-watt, 4,500 ohms, 3,000 ohms, and 
2,000 ohms; 3-section, 5 watts, 20,000, 20,000 and 
20,000 ohms; 2-section, 5 watt, 50,000 and 30,000 
ohms ; 1-section, 5 watt. 8,000 ohms, all at 1/3 each; 
brand new and guaranteed. AMERICAN Valves.—A full range of valves for all 

American receivers : (5 - each. 
HBADPHON ES.—Lightweight headphones, double 

pole type, 4.000 ohms, each ear piece ; 3/- pair. 
REPAIRS.—Any type ot receivers. American, 

British, etc., repaired by expert staff. 
WE Have Purchased the Complete Component 

Stock of a Well-known Radio Dealer and Manu- 
facturer, and we are offering the complete stock in 
parcel lots as under :— 
31 Parcel, containing components to the value of at 

j" least 20/-, comprising chokes, resistances, coils, 
switches, condensers, wire and Circuits, 5/- per parcel. 
1 /A / Parcel, containing components to value of at 
\\jl~ l«ast 45/-, cdthprising variable condensers, screened chokes, switches; resistances, screened coils, 
wire, circuits, etc., etc.: 10/- per parcel. 
ALL Articles Included in These Parcels are Brand 

New and Modern. 
SOUTHERN RADIO.—Branches at 271-275, High 

Rd.. Willesden Green, N.W.10; 46, Lisle St., London, W.0.2. All mail orders to 323, Euston Rd., 
London, N.W.I. ^ ;s 

SOUTHERN RADIO, 323, Euston Rd., London, 
N.W.I (near Warren Street Tube). 'Phone; 

Euston 3775. 

loudspeaker repairs 

R 
iVHlg C 

fitted or rewound. 
EPA1RS to Moving Coil Speakers, Cones and Coils vound. - Fields altered. Prices 

Quoted including Eliminators, Loud-speakers Re- 
paired, 4/-. LF. ami Speech Transformers, 4/- post 
free. Trade invited. Guaranteed. Satisfaction. Prompt Service. Estimates Free. L.S. Repair Ser- 
vice, 5, Balham Grove, London, S.W.12. Battersea 
1321. 

SHORT WAVES  

SHORT WAVE on a crystal set. l?ull building 
instmctiou a ad crystal. 1/2 post paid.—Baaiomail, 

Tamvorlh-m-Ardcu. War v. ickshire. 
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6 VALVE ALL-WAVE SUPERHET 
(Complete with B.V.A. Valves) 

All-wave band-pass superheterodyne for A.C. or D.C. 
mains. High sensitivity on all three wave-bands 
(16.5-50 metres, 200-550 metres, 800-2,000 metres). 
Many interesting features, including:— 
Illuminated "Airplane" dial with station names. 
Special " squelch" valve for inter-station noise sup- 
pression, with manual muting control. Octode 
frequency changer. 8 stages, 7 tuned circuits. Posi- 
tion on switch connects pick-up terminals. Delayed 
A.V.C. 3.5 watts output. 
£7 cash complete with valves, knobs, pilot lamps, mains 
cable and plug, etc. Deferred terms from London 
Radio Supply Co., 11, Oat Lane, E.C.2. 12 months' 
gttarantec. Suitable loudspeakers, cabinets, etc., in stock. 

McCarthy Chassis from £4 5s, to a£12. Write for 
illustrated catalogue. 

( \| I I y l AI JI) Ltd. 
44a, Westbourne Grove, London, W.2. 

Telephone: Baysivatcr 3201. 

BUY 
DIRECT FROM THE 
MAKERS 

9MND* 
NEW 

Thi5, Record-breakin? achievement ol a Customer in Cheshire is proof of the nmazing efRcieucy of Clarion Valves, i Britisbjpiade, yet only half the price | of foreign, and a third that of " ring " valves. All types available from the I Makers—hence low prices. 2-Volt | Battery Type, H.2. II.L.2. L.P.2. 19 leach; Super Power. P.2, 2/6 each. /Screens and Pentodes, 3 9 each. A.C. fcMAir/S, 4-VOLT, 1 AMP. General TPurpose. 3 3 ; Power 4 - each ; Screen Pentodes, 4 6. FULL WAVE jj RECTIFIERS 3. 6 each. All post free, guaranteed and critically tested before f dispatch. Cash with order or C.O.D. I over 10/-. Da la shoe Ik oh request. CLARION RADIO VALVE CO. (Dept. P.W.15), Tybnrn Road, Erdington, Birmingham. 

3 FINE SETS FOR XMAS 
GRAHAM PARISH SENSITY SUPER 

Full kit of parts. 3 valve. Easy to build. A /"T 
Sealed kits, less valves, 50/-, or 12 payments ^7 ■ 
of 4/7. With valves, 72/9, or 12 payments Deposit 
of 6/8. 

GRAHAM PARISH ALL WAVE 3 
Full kit of parts. Sealed kit. 12 to 2,000 K/O 
metres, less valves, 57/6, or 12 payments of v/O 
5/3. With valves, 74/6. or 12 payments of 6/10. Deposit 

G.E.O. 3 VALVE BATTERY SET 
In bakelite cabinet. P.M.- Speaker. 3 Osram en / 
valves. In sealed carton. List £5.10.0. Few 
only at this price. Cash only 

H. W. HOLMES 
333, EUSTON ROAD, LONDON, N.W.I. 

'Phone: Museum 1414 

RECEIVERS, COMPONENTS AND 
ACCESSORIES 

Surplus, Clearance or Secondhand, etc. 
HEADPHONFS. Brown. G.E.C., B.T.H., Xesper, 

Sterling, Ericsson, Marconiphone, Telefunken, et c., from 2/ 6 pair. Postage 6d. List free. CllYSTA L 
SETS. (Jomjdete, Guaranteed, Burne-Jones, 5/6. 
Ditto, double circuit,' 8/-. Large P.O. type, 10/-. 
Crystal detector. Complete parts, 1/-. Sensitive 
permanent detector, 1/6.—PostlladiOj 183, Caledonian 
Road, London, N.l. 

BATTERY CHARGING PLANT 
SPECIAL GHRISTiVlAS OFFER : 50 per cent, off 

usual prices ! Mains Units and Battery Chargers. 
2v. charger, 4 amp., complete in steel case, 8/6 ; 6v. 
ditto, Aa., 10/6; 2-Gv. lamp, 14 6, post free ; ' 2, 4 or 
6 volt, 2 amp. model, massive job, 21/-. Model 
CG/122, charges 12v. car battery at 2 .amperes, 30/-. 
Delivery certain if ordered at once. 
A .C. H.T. UNIT, 120v. 15 m/A, S.G. Det. and Power, ■* attractively cased, 15/- • 150v. 20 m/A, four 
tappings. 17/6, with Ja. charger combined, 22/6. All 
suitable 200-250v. "A.C. 40-100 cycles. Farther 
details, BRIGHTON RADIO SERVICE CO., 34, Middle 
Street, Brighton. 

MISCELLANEOUS 
ILLUMIXATIOX'S for Xmas. 18 Eairy Coloured 
1 Lamps, permanent contact (2 spares), Adaptor, 
14ft. wiring, 3/3 ; 3 sets (54 lamps), 9/-.—Smith, 292, 
Pershore Road, Birmingham. 
TV7ESTERN ELECTRIC Microphones, 1/6 each, 
VV post free; Transformers to match, 1/3 ; 500 clearance lines, catalogues 3d. each.—J. Bearfield, 105, 

Upper Street, London, N.l. 
BANKRUPT Bargains. Battery all-wave 3v. with 

H.F. pentode, detector, and pentode valves, 
M.C. speaker in handsome walnut cabinets, 16-2,000 
metres, 79/6. Orraond 3v. A.C./D.C. with M.C. speakers 
complete, 59/6. Lotus midget 4v. sets,- 60/-. Halcyon 
A.C.5 snperhet, £6. A.C. 7, 7 gns. Truphonic mains 
and battery all-wave superhets, Pilot and Ferguson 
superhets. Large stock valves and components. . All 
new goods. Following secondhand as new. Amplion 
5v. A.C. snperhet, £4/15/0. Pye D.C. transportable, £2. 
State radio requirements.—Butlin.G, Stanford Avenue, 
Brighton. 

RADIO BARGAINS 
AMAZING prices. Head, others follow. All-wave 

AiC./D.C. Table models, £6/15/0; Halcyon 
A.C.7, £7/7/0 ; Halcyon A.C./D.C., Listed 14 Gns., 
£7 7 0. Austin, Twin Rola Speakers., Listed 15 Gns.. 
£7/7/0. AX'./D.C. Compacts -65/-. Other Mains 
receivers £5. 14 Gns. Superhets, Battery, £6 : Milliard 
MB3A, £4/10/0. Get my prices the amazing Ferguson 
All-waver. Trade supplied. Speakers. Components. 
American, English valve replacements. Midlands' 
cheapest1 factor. Stamp for list.—Littler, 2, Barras 
Lane, Coventry. 'Phone : 5933. 

SHORT WAVE NEWS! 
The DECEMBER B.S.W.L. REVIEW is now on sale, 
price 6d. It is a special issue and contains news of 

i the AMATEUR BANDS; S.W. NEWS; CHAT for 
| BEGINNERS; BLACK LIST ; NEWS of the LATEST 

QSL CARDS ; SPECIAL LIST of the WORLD'S ULTRA-SHORT AND SHORT-WAVE STATIONS, 
the best and most accurate ever published in Gt. Britain. 
Get your copy now from W. H. Smith's Bookstalls, 
or send 7d. to the BRITISH SHORT WAVE LEAGUE, 
Ridgevvell, Halstead, Essex. DO IT NOW I 

RADIO 
ENGINEERING 

Home Study Course. 
THE BEST MEANS TO 

SECURE A RADIO CAREER 
"WRITE for interesting FREE 12-page booklet and start 
TO-DAY on the road that MUST lead to SUCCESS; 
The Institute of Practical Engineering, First Avenue House, London, W.C.I. 

FOR— 

XMAS 

AND RELIABLE 

CHARGING 
This " TOM THUMB " low-tension Battery 
Charger will charge a 2-volt accumulator at 
h amp., FOR LESS THAN ^d. PER WEEK. 
Simply connect the output terminals of the 
charger to the battery, and insert the mains 
connection into the nearest power point. The 
charger may ho used in the workshop or kitchen 
with safety. 

Complete with. 
METAL RECTXPIER, 
Mains Lead, Adap- 
tor, etc. 

Send NOW ! for full details of this remarkable midget Battery Charger. 

F. C. HEAYBERD & Co • Lo'/do|BC'^5 !Ti,S 

Engineering 

EMOlNEHRiNG 
OPPORTUMiTIES 

PROFESSOR 
A-M-LOW 

This unique Hand-hook shows the easy way to secure A.M.I.C.E., A.M.I.Mech.E.. A.M.I E.E., A.M.I.A.E., A.M.I.W.T., A.M I.R.E., ami similar qualification.0. » WE GUARANTE E— "NO PASS-NO FEE." Details are given of over loO Diploma Courses in all branches of Civil, Mecb., Eiec., Motor, Aero, Radio and Television Engineering, Building, Govern- ment Employment, etc. 
Write for thisenlighteaiug Hand-book to-day FREE and post free. British Institute of Engineering Technology, 409. Shakespeare House, 17, 18. 19, Stratford Place, W.l. 

RECORD 
The quality valve in the 
COMPLETE range 

RECORD RADIO LTD., 2/3, Eldon Street, E.C.2 

PATENTS AND TRADEMARKS. 
KINGS PATENT AGENCY (Director : B. T. King, 

Patent Agent). Advice, Handbook and Con- 
sultations free.—146A, Queen Victoria Street, E,C.4. 
'Phone: City 6161. 

HSP^K NICORE COIL UNITS 
Four NEW CIRCUITS. We have recently 

published four new circuits which are giving excellent results with 
our new ganged units. No. 1 (BP 111) Mains Superhet for 110. k-C. 
No. 2 (BP 112) Battery Superhet for 465 k.c. No. 3 (BP 113) Three-valve 
mains receiver with band-pass tuners. No. 4 (BP 114) S.G, Battery 
Three with Pentode. Blueprints now ready, 6d, each (BP 114 is 3d.) 

mmmmmmtmz Pos, Free- 
OLIVER PELL CONTROL, LTD., BlOOMflELD ROAD, WOOLWICH, S.E.18 WOOLWICH 2345 
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SC 

OTH? m. 

X"'-' 

THE HANDYMAN'S ENQUIRE WITHIN costs only a shilling, but 
it may save you pounds in time and material. In 96 lavishly illustrated 
pages it gives a representative selection of all those hints and tips which 
have been proved after years and years of use. All of them represent 
information in common demand arranged for immediate reference 
at the precise moment the information is required. Owners of the 
book also have the benefit of a correspondence service for handymen, 
if any particular specialised information is unavailable in the book. 
It is only one of the famous Newnes Home Mechanic Series. All are 
equally practical, equally inexpensive, equally handy and essential to 
the modern man who makes things. 

Here are some others in the 
series 
THE HOME WOODWORKER 
MODEL BOAT BUILDING 
TOY MAKING FOR 

AMATEURS 
25 SIMPLE WORKING 

MODELS 
MOTOR CAR OVERHAUL 

AND UPKEEP 

ACC UM U LATO RS—CAR 
AND WIRELESS 

MODEL AEROPLANES 
AND AIRSHIPS 

POWER-DRIVEN MODEL 
AIRCRAFT ' 

SIMPLE ELECTRICAL 
APPARATUS 

LATHE WORK FOR 
AMATEURS 

answer1 

$QUI 

NvmvU 

HOME MECHANIC 

BOOKS 

Ht 
gc MOPS 

HANDYM 
EHQUIRI 

ACCUMOLATOkS 
L^i 9 FJ.CAMM 

ii 
:: •> 

Each If- net. 
From all booksellers, bookstalls 
and newsagents—or 1/2 each 
post free, from George Newnes 
Limited. 8-11, Southampton 
St., Strand, London. W.C.2. 

Published every Wednesday by Geohoe Newnes, Limited, 8-11, Southampton Street, Strand, London, W.C.2, and Printed in England,.by^THELNewnes <fe 
Peahson Printing Co., Ltd., Exmoor Street, London, W.10. Sole Agents for Australia and New Zealand : Gordon & Gotch, Ltd. South Africa ; Central 
News Agency, Ltd. Practical and Amateur Wireless can be sent to any part of the World, post free, for 17s. 8d. per annum ; six months, 8s. lOd. 

Registered at the General Post Office as a newspaper and for the Canadian Magazine Post. 
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