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// PUSH-PULL THREE

ORMOND ~........]

T met the exacting demands of the designer himself. Naturally it will
serve YOU best, too. And for you it has an additional appeal. The
expett chose it for superlative performance—regardless of cost. You,

to whom cost is a consideration, will be pleased and gratified by its low price.
It’s' another of those amazing Ormond * Value ” products—such value as

/

only Ormond’s vast manufacturing resources make possible.

This speaker has an excellent frequency response, giving natural
reproduction with the maximum sensitivity.

It is fitted with a pressed steel chassis and moulded cone, with &
large permanent magnet to give reliability with long life. Complete
with special Q.P.P. output_transformer. Overall size: Diameter,
8 in.; depth, 5} in. Cat. No. R/494CT.

Ormond components particularly suitable for this receiver include :—

Q.P.P. TRANSFORMER. (Nickel Iron) Cat. No. R[531 C.T. Price 7/6.
FIXED CONDENSER, Cat. No. R[444. Cap. .01 mfd. Price 1/9.
REACTION CONDENSER. Cat. No. R|505. Cap. .0003. Price 2f-
AERIAL CONDENSER. - Cat. No. R|502. Cap. .0003. Price 2/3.
GRID BIAS BATTERY CLIP. Cat. No. R[341. Price 6d.

QN-OFF SWITCH. Cat. No. RI323. Price 1/3.

THE ORMOND ENGINEERING CO. LTD.,,
Ormond House, Rosebery Avenue, London, E.C.1.
Telephone : Clerkenwell 5334-5-6 & 9344-5-6. Telegrams : * Ormondengi, Isling.”

For Hire Purchase Terms see
Page 45.
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Specified excluswely for the

FERROCART QP.P.
HI-MAG THREE

.+ ...a receiver that combines the two most
revolutionary improvements in radio reception. The
designer naturally turned to the pioneers in LF.
Transformer design for his Q.P.P. Components. He
knew that Varley would do credit to the capabilities

of this outstanding circuit—that there were no.better
input or oulpul Q.P.P. components than Varley

DP36 Q.PP.
TRANSFORMER . . .. ..
ratio 971, Primary induct-
ance 30 henries with no
D.C, 27 henries with
2M.A. DC.  Price 1776
(Including royalty)

INPUT

DP38 Q.PP. OUTPUT
TRANSCHOKE
ratios 3/1and 50/1. Primary
inductance (each half) 8
henries with 26 M.A.D.C.

Price 16’6

(Including royalty)
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PM.MOVING COIL
LOUDSPEAKER

As Specified for the
“ ALPHA ” PUSH-PULL THREE

The NEW ORMOND Moving-Coil
Speaker has an excellent frequency
response, giving natural reproduction
with maximum sensitivity. It is fitted
with a pressed steel chassis and moulded
cone, with large permanent magnet
giving reliability with long life, and is Ml
complete with output transformer.

P — o —— o
* The Britishmade For the CHAS3IS, overall size, Rin.
| WATES UMIVERSAL clameter, §lin. decp, send only da. 64.
M R 1l or ays' trial, if saf . pay further
I OE.lrllEar r’jj:edtheinsott{u’t : 2a. 6d. at once, and complete purchase
B BCP) D = by 5 monthly payments of 5s. (Cash
ment ‘testing resistances ¥ in 7 days, 265.).
as  well as batteries, 1 For the CABINET model—the moving#
[ valves, circuit, and all : cuil Chnsslsddes‘cribcd ngore. fitted into
an  exceedingly handsome figured
gzn;izng?;]s 4 Heailin e I Walnut Cabinet of modern styie,
1 D ONL 1 ,6 @ leight 14%in., depth Bia., width at base
SEN Y g 15}in., send only 2s. 64. for 7 days’ trinl,

I for 7 days’ trial. If 1 If satlsfied, pay further 2s. Gd. at ouce,
satisfied, complete pur- 1 g.hevnds mor;ﬂ;lg' paymeats of 5. (Cash
t in nys, ).
c};asrgenl:sy ofﬁ ";Jslo?c:;g 12/6). = See alto the Ormond advertises
L? L ____________ i o ol nienl on inside of fren! cover.

E.J. HERAUD, Ltd., Dept. P.19, NUMBER ONE, EDMONTON, LONDON, N.18.

Branches : 78-82, Fore St., Edmonton; 77, West Green Rd., Tottenham ;
34, St. James St., H’al!hamslon av14’130 Hertford Rd., Enﬁcld ll’ash

New Set-
NEW VALVES
-ETA VALVES

You may pay more but you won't get better. ETA valves are
Why pay more ?

equal to the best—or even better.
Asl: for the ETA *‘ Comparative Tnble

FREE showing which

your old ones.

5, PRICES FROM /)
No. 13b ¥
TA valves to use in place of

Technical advice gladly given. Write to

THE ELECTRICAL TRADING ASSOCIA-
TION, Aldwych House, Aldwych, W.C,2,

Scottish Agents : RADIOVISION LTD,
233, St. Vincent Street, Glasgow, C,2.

AMERICAN SETS.
There  are  KTA
waivee for all types
of American sets.

Viws.or. axom/ %//m/ Do // A/W/{
HE NTERNATIONAL VALVE)

////Wl/ﬂwl///ﬂ//mmﬂ”////l/l/

lawmpwaaam/&/qoodmﬁ)e
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55 " B MOST SENSITIVE
: % SELECTIVE £ POWERFUL
y g BATTERY SET

YOU CAN BUILD
e DOWN
THE ONLY KIT YOU CAN BUILD YOURSELF

EMPLOYING METALLISED S.G. HIGH-MU DETECTOR
AND ECONOMY POWER PENTODE VALVES

TELLS EXACTLY WHAT TO DO WITH.,
EVERY SINGLE NUT AND SCREW

EVER before was there such a set within the reach of the home con~
structor. "Never before such power from a battery set. Never
before so many enthusiastic letters from constructors or so much talk
about any radio set as this Lissen “Skyscraper” Kit has elicited. 50—60—70
loud-speaker stations—everybody who builds a * Skyscraper”
gets results like that ! Lissen have published a 1/~ Constructional
Chart, giving the most detailed instructions ever printed for the
building of a wireless set. You can’t go wrong—every part, every
wire, every terminal is identified by photographs. Everybody,
without any technical knowledge or skill can safely and with COM-
PLETE CERTAINTY OF SUCCESS undertake to build this most
modern of radio receivers from the instructions given and the
parts Lissen have supplied. This new Lissen “ SKYSCRAPER”
} Kit Set is the only one on the market that you can build yourself
employing a Metallised Screened Grid Valve, High Mu Detector
and Economy Power Pentode. Around these three valves Lissen
have designed a home constructor’s kit the equal of which there
has never been before. Why be satisfied with whispering foreign
stations when you can BUILD WITH YOUR OWN HANDS this
Lissen “ SKYSCRAPER ” that will bring in loudly and clearly
distant stations in a profusion that will add largely to your enjoy~
ment of radio ?
To-day you cam buy the LISSEN “SKYSCRAPER”

- == e - s KIT on Gradual Payment Terms.
COMPI.ETE IN CAB'NET orll'e pown ¢ Skyscraper ”’ Chassis Kit Skyscraper ” Kit complete YOURS FOR
WITH LOUDSPEAKER J'O D i o R BRICE "ao/0. "OF butlt Lond-sneahor, o5 illustrer
poyminls of 106 8/6 down and  twelve ted, £6 Ss. cash. Or 11/6 down

montbly payments of 7/6. and twelve monthly payments
of 10/6. You can get the
Lissen “Skyscraper” Chart
FREE from any radio dealer,
or {by pesting the COUPO
below direct to factory.

INCLUDING b

VALVES | Wl qipem— | To Lissen, Ltd., Publicity Dept., Isleworth, Middlesex.
3 Please send me FREE copy of your V- Skyscraper Chart,

Nameseocoonanse % ke =005 G0 00600 D - 000 [N
! cwd = - 4 Address . vcoreinsmy s oFofs s T o Sa'cs 0 SR T Ress
(o Ol - :
S = = T = pRAa ., .. L e o S

ASK YOUR DEALER - OR POST COUPON BOVE
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Rumania’s Two Stations
N addition to the transmitter, which has
been operating for some time at Baneasu,
near Bucharest, on 394.2 metres (12 kW.) for
experimental purposes, a second station—
but in this case a mobile one—has been
installed on four railway trucks at Blaj
(Blasendorf). Its power is 750 watts, and

broadcasts of the capital programme are

now carried out on 1,920 metres. As
Romania is anxious that its wireless enter-
tainments should be heard by listeners
beyond its frontiers, it is proposed to erect
a 120-kilowatt transmitter on some site not
too distant from Bucharest during 1933-
34. The wavelength has not yet been

funk commissioner has instructed all studios
in his organization to restrict cngagements
to persons of German nationality. In
addition, in order that listeners may know
that this is being done, all artists appearing
before the microphone, under stage-names
or other noms-de-guerre must be given their
true name in the published programmes.

Galsworthy’s ““ Escape >’ as Radio Play
AS a tribute to the memory of the author,
the B.B.C. will broadcast. on April
11th, a microphone version of John Gals-
worthy’s successful play, Escape. It was

definitely fixed, but it is hoped to secure,
if at all possible, a channel between
1,200 and 1,800 metres. In view, how-
ever, of prior claims to such favourable
positions in the long waveband it is
hardly likely that authority will be forth-
coming from the JInternational Broad-
casting Union at Geneva.

Sponsored Wireless Entertainments in
" Xtaly
Y arrangement with an American
Petroleum concern, the E.I.A.R. will
be paid a subsidy for the broadcast of
a series of sponsored orchestral and vocal
concerts through the Rome, Milan, Trieste
and Genoa stations. Theincome derived
from this source will permit the studios
to include in these special programmes
some of their most famous orchestras,
as well as singers and instrumentalists
of international repute. The concerts
will be given every Monday evening
for a period of twelve weeks,
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Alternative
Slovakia
P to the present the Czechs have only
used one of the two channels which
were originally allotted to them. They
have now started tests with a new trans.
mitter on 540 metres. If favourable results
are obtained, the present Prague station
may use this channel for a National pro-
gramme, an alternative entertainment to be
given on 488.6 metres.

Programmes for Czecho-

Deutschland Uber Alles !
AKING as ‘a plea the critical financial
situation of artists: and musicians
throughout the ¢ountry, the German Reichs-

originally projected for transmission at the
time of the Dartmoor revolt. but was can-
celled at the eleventh hour as being in-
opportune in view of that unfortunate
event.

Gramophone Record Test Case
A WRIT has been issued by The Gramo-
phone Company, Ltd., against Messrs.
Stephen Carwardine and Co., Ltd., the well-
known caterers of London and Bristol, for
performing in public, without authorization
at their restaurant in Bristol, an ““ His Mas-
ter’s Voice » record, of which the copyright
is vested in The Gramophone Company,

Ltd. This action.will act as a test case for al!
the gramophone record manufacturcrs to
define their rights under the Copyright
Act of 1911. The casc will be heard at the
High Court of Justice in London in due
course.

New H.M.V. Record Catalogue
EW people know that it i3 still possible
to hear a bombardment of the Great
War. A gramophone record is still available
of the fighting by the Royal Garrison
Artillery, near Lille, in 1918. A glance at
the new edition of the ‘* His Master’s Voice ”
400-page record catalogue will reveal
even stranger facts. This book has been
called “The Musical Decbrett,” so full
of nobhility are its pages, for, besides
listing over 5,000 records of over 8,000
titles, it is practically a history book of
the last decade. The voices of practi-
cally all the members of the Lnglish
Royal family arc represented. Their
Majesties The King and Queen can be
" heard speaking’ on the importance of
Empire Day, H.R.H. The DIrince of
Wales on Sportsmanship, and H.R.H.
The Duke of York can be heard explain-
ing the purpose of his annual camp for
public schoolboys and working lads.
Musicians' will be interested to know
that Grieg and Saint-Saéns made vecords
of their own compositions. Great cx-
plorations of the past are recalled when
it is found that Sir Ernest Shackleton
and Commander Peary recorded ac-
counts of their exploits,. The new 1933
H.M.V. Catalogue is also packed with
interesting details, giving biographies
and portraits of the world’s most famous
artists.

Shoeking the Ether
F'rumours are to be believed, the super-
power, 500 kilowatt transmitter, which
the Soviet Government has erected at
Moscow Noghinsk, will not operate on a
“long "’ channel as 'previously reported.
Tests have been recently carried out in the
middle of the broadcasting band, and there
would appear to be a likelihood that the
wavelength chosen is one in the immediate
vicinity of 350 metres. If so, the advent of
a station of this power is likely to cause
considerable trouble, and will greatly add to
the problems to be solved by the Inter-

national Broadcasting Union at Lucerne.
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The Radio Fan’s Dream Aerial !
VOR the International Exhibition which
Paris proposes to open in 1937, the
French authorities propose to build a giant
tower, 2,200 feet high, as a special attrac-
tion. Paris wireless journals suggest that
if the scheme matures it should be used as
a mast for the aerial of Radio France, the
giant broadcasting transmitter which on

various occasions has been promised to

listeners by the State. The existing Eiffel
Tower built for the 1889 - Exhibition is
984 feet high, and since it was taken over
by the military authorities as a wireless
station has been equipped with both long
and short aerials. The new tower, how-
ever, which it is suggested should be called
Le Phare du Monde (The World’s Beacon)

would easily hold the record for the height -

of any building on this earth.
Undoubtedly as an aerial mast
it would be the radio fan’s
ideal !

Carillons as Opening Signals
OTH Madrid EAJ7 and
Barcelona regularly relay
chimes as an overture to their
broadcast programmes. The
carillon heard through EAJ7
at midday, 2.0, 9.30 p.m. and
midnight G.M.T. is taken from
the Home Office buildings at
Madrid; Barcelona EAJY, at
11.0 a.m. and 9.0 p.m. GM.T. &«
precedes its transmissions by a
chime of bells relayed from
the Cathedral.

Stand By For New Swiss Station
HE new 20 kilowatt Tessin
broadcasting station on
Monte Ceneri, has started its
initial tests on 678.8 m. (442
ke/s) thus taking over the
channel previously used by
Lausanne. All announcements
are made in the Italian
language; the studio is
situated on the borders of Lake Lugano in
the Italian speaking district of Switzerland.

Memories of Zeebrugge Mole

EN the B.B.C. relays from Dover

the annual Memorial Service to
the men of the patrol who fell at the attack
of Zeebrugge fifteen years ago listeners will
hear -the tolling of the bell which the
Germans used during the War to warn the
inhabitants on the arrival of British
aircraft. The Bell was presented by the
King of thc Belgians and usually hangs in
the belfry of Dover Town Hall.

Another Trans-Atlantic Debate
EGIONAL listeners on April 8 will
hear a debate between Oxford
Union and Columbia College, New York.
The subject being * That Democracy has
Failed.” On this occasion shortwave fans
will be given the opportunity of tuning in
this broadcast direct from the American
transmitters taking the Columbia System
programmes.

Barcelona New Call

THE Spanish station of which broad-
casts are heard on 252 m. with the

call Barcelona-Catalunya is not the better

known Radio Barcelona but its competitor

EAJIS.
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INTERESTING and TOPICAL
PARAGRAPHS.

-
'-ncn..d

The official call letters are frequently
given during the evening’s programme,
namely (phonetic) Eh-Ah-rhota-Keen-say.
It is' owned and operated by the Radio
Associacio de Catalunya.

Advertising the French Riviera
HE station of Nice Juan-les-Pins, on
250 m., in order:to attract tourists
and visitors to the Freneh watering places
on- the Mediterranean coast, broadcasts
both German and English publicity pro-
grammes at the end of the day’s scheduled

STARTING YOUNG.

o R N

A class in an L.C.C. school listening to a lesson in music by wireless
given by Sir Walford Davies. ** Practical Wireless®’ is the refresher
course for the experl and the road to easy radio for the beginner.

SDIVE THIS?

Problem No. 28

Jackson built the battery verslon of the
Fary Four, and installed it in a radio-gramo-
phone cabinet. When perfectly satisfied
with the radio reproduction, he purchased a
pick-ug and connected it as shown in the
thearetical circuit.of this receiver. The correct
bias was applied, and a record played through.
The result was perfectly satisfactory, and
when he had played sufficient records he
attempted to tune in the broadeast pro-
gramme. Nothing could, however, he heard
until the pick-up was disconnected. What was
the reason for this, and what was the remedy ?
Three books will he awarded for the first
three correct solutions opened. Address your
solution to the Editor, PRACTICAL WIRELESS,
Geo. Newnes, Ltd., 8-11, Southampton
Street, Strand, London, W.C.2, and mark
your envelope Problem No. 28. No other
correspondence should be included with this -
solution.

o &

SOLUTION TO PROBLEM No. 27

Owing to the fact that the anode current from two
valves in Q.P.-P. varies whilst -the signals are being
received, the H.T. also varied on Brown’s mains unit,
and this resulted in the distortion and poor signals.

The following three readers received books in con-
nection with Problem No. 26 :(—

R. P. Bishop, The Grammar School, Farnham;
F. G. Bird, Bury House, Town Green, Wymondham,
Norfolk; P. English, 85, Livingstone Road, W.
Southbourne, Bournemouth,
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transmisgions. An entertainment with
erman announcements may be heard
every Thursday at midnight.

Where Neighbours Differ
CONTRARY to the policy adopted by
the German broadcasting system,
the Dutch government has given permission
to all political parties to make use of the
Hilversum and Huizen microphones to
express their views almost nightly between
March 27 and April 25, when the General
Elections are to take place in Holland.
It is stated that on these occasions full
liberty of speech will be allowed and the
addresses made by members of the political
parties will not be subject to censorship.

Their Views On National Anthems .
OST European countries
nowadays close down
the day’s broadcasts by playing
their National Anthem ; if there
i8 no orchestra at the time in
the studio, a gramophone
record is used. In Austria the
authorities have decided that
the Federal Anthem (The
Hymn to the Emperor) shall
only be played on Sundays and
holidays, notwithstanding the
request made by listeners that
it should be broadcast nightly.
Italian stations play not only
the Royal Anthem (Mareia
Reale) but also the Giovinezza,
or Fascist Hymn, daily ; they
are never omitted. The Czech
broadcasting authorities, on
the other hand, have decreed
that their hymn is only to be
used on special occasions. They
are of opinion that it should be
treated as a solemn rite and
therefore should not be
played indiscriminately at tho
end of the ordinary radio pro-
grammes. 3dVhich of them is
right ?
Agreement Between Studio and Stage N
HE Vienna Studio has concluded an’
agreement with the Burgtheater in
that city by which the broadcasting
authorities, in consideration of an annual
subsidy destined to assist in defraying
costs of dramatic performances, will be
entitled to securc the free services of
dramatic artists twice weekly for the pro-
duction of radio plays at the studio. The
arrangement is an outcome of complaints
made by the theatres to the effect that the
transmission of dramatic performances by
wireless was affecting the box-office takings.

Loud-speaker versus Telephone Earpiece
OLLOWING a series of tests, the
German Posts and Telegraphs ad-
ministration is groposing to replace tele-
phone earpieces by specially-designed loud-
speakers. At the outset these will be
supplied to business concerns, public
institutions, and other establishments where
there is no great necessity for privacy in
communications. One great advantage
claimed for this innovation is the assistance
it affords when messages need transcription,
as with the new instrument both hands
remain free. The apparatus reproduces at
ordinary loud-speaker volume. Similar
instruments have been used in the United
States for some months.
(Continued on page 50.)




PRACTICAL WIRELESS

i

HORT-WAVE listening is a thrilling
pastime, but, thrilling though it
undoubtedly is, it can be made more

80 by the use of a two-detector receiver, or
adaptor. To demonstrate this I will out-
Jine but two advantages such an arrange-

1

. .

AL DAV

-
)

By LESLIE W. ORTON

as few listeners wish to
this is no disadvantage.

Details of Construc-

“ eavesdrop,™

W tion
The construction
3Meq. -‘*\ of the adaptor is
-:00005 7 -aap:r simplicity itself.
d. Fig. 1 shows the,
HEC, pictorial layout of"
'P'l '—'l < samam one of the two de-
. 000/ tector stages. Both
MFd. ssho:llld1 beb wire{i
: similarly, but, al-
?WOFO; kS A though they should
i be mounteéi upl())n tl(lle
same aseboard,
'33;055 g F they should not be
#&J '  crammed ”’ to-
-000/ gether. Fig. 2 shows
MFd. | Adaptor the circuit of Ithe
..l “4/ T Pluy. adaptor. The rea-
Vi l derh 81111(1)u1d fwire
20Q0s | with this in front
M’? a A | L HF\C_E of him, snd SO as
= A 0003 d to - avoid-. errors,
o ) ~_Mrd. pass a _blue or
¥ other pencil through
each connection as

Fig. 2.—The theoretical circuit of the two-detector receiver.

he makes it. In

this way no wires will be overlooked
and, consequently, the prcliminary tests
are likely to be satisfactory.

In the diagram the coil shown is a home-
made coil, and although any short-wave
coil (of reliable make) may be em ployed,
the reader may save expense by construct-
ing his own coils. To do this he should
procure ‘a ribbed former, of about three
inches diameter, and (commencing with the
aerial coil) should wind twelve turns
(with No. 18 S.W.G. wire), taking care that
they are firmly wound, with about a
quarter of an inch between turns. The
ends of the coil should be taken to
terminals mounted upon the former (Fig. 3.)
So as to avoid the necessity of changing
coils or employing switches, a clip is so
arranged that thc coil may be shorted
out turn by turn, thus covering a wide
waveband.

The reaction -coil should consist of about
six turns of No. 20 S.W.G. wire. However,
as the size of the coil will differ in accord-
ance with the valve empl6yed, ete., I
suggest the reader winds on twclve turns
and, when tho receiver is in operation,
take off a turn at a time until the most
suitable size of coil is found.

When the adaptor is constructed it can
be plugged into any straight receiver.
To do this the detector valve of the
existing receiver: should be taken out and

TR

ment has over the normal adaptors
and receivers of the present day.

Firstly, fading may be greatly
reduced by. receiving the same
programme from two different
stations, the strength of reception
being kept comparatively constant,
it being highly improbable that
both stations will fade at the same
time.

Upon perusing a short-wave list
the reader may conclude that there
are very few instances where the
same programme is *° put over ”
two stations at once. As a matter
of fact, there are quite a number
of instances where thisis done. The
Empire stations, VE9DR, Drum-
mondville, W8XK, Pittsburg, and
W2XAD and W2XAF at Sche-
nectady give three, of many, such
instances.

Another advantage of the two-
detector adaptor is in the case of
stations testing (when the technical
operators speak to each other, as
if over a telephone or in con-
versation in the same room), it
being possible to receive both ends
of the conversation and not merely
one as in the normal arrangements.
In the case of trans-Atlantic and

00005 MFal
ﬁ/gszstor Reaction
S o4
(o) .
V=] o G Earth
V;en'al
I Me 9__*'
M o M
@‘ -Q0025 MFd
7antng
~ Condenser ' F
ooox MFd
feaclion
-é Condenser
m—

other radio-telephone stations, this
is not possible, as the British end
is inaudible, or nearly so, owing
to beam and skip effects. However,

—

il

Fig. \.—The wiring diagram for
the special dual wave adaptor.




-

the plug inserted
in the detector
socket. Then the
aerial and earth
should be con-
nected to the
adaptor, apd the
valves inserted in
the sockets, when,
assuming you have
everything correct,
you will be ready ¢
for a tour around \J
the stations with
something entirely
new in adaptors.
By the way, for
the coil the ingenious
Ewebec Coil Formers
serve splendidly. They
have eleven slots, so

that you will have to pile two of 7Urns MWoundo Oon
the windings or, alternatively, Atbs OF Former {

Fig. 3.—Details of the coils em

you may use one of the British
Ebonite Co.’s solid formers.
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Radio Crisis in Jugoslavia
AUSTRIAN papers report that the
Jugoslavian Government has can-
celled the concessions granted to the Bel-
grade and Ljubljana broadcasting stations,
and that these transmitters are shortly to
be taken over by the State. The reason
given is that developments of the system
as provided by the agreement have not
been carried out by the concessionaires.

German Ministry of Propaganda
NDER the direction of Dr. Goebbels,
7 an active member of the Hitler
Government, German opinion through the
Press, radio, theatre, and * movies” is to
he moulded into a solid support of the
present political administration. In future
all official speeches, State ceremonials, or
events of topical interest are to be broadcast
by all German stations, but so far as possible
efforts will be made not to interfere too much
with the settled programmes. That the
altered character of the German wireless
entertainments does not suit all listeners

ROUND THE WORLD OF |
WIRELESS
{Continved from page 48.) x

is already proved by the fact that the
Berlin studio has been compelled to open
a special department for dealing with
complaints. The duty of the appointed
officials is to answer all telephone calls

and messages in respect of the programmes. |

During the past week the work in this
department has so greatly increased that
the staff is to be augmented to deal with the
calls received during broadcasting hours.

Wireless and the South Pole
N connection with a new Antarctic Polar
Expedition which will be leaving
England this summer, it is reported that
special arrangements will be made to equip
it with specially-designed short-wave trans-
mitting and receiving apparatus in order
that communication may' be continuously

maintained with the Mother Country. For
the final stage of the journey a small port-
able set will be carried on one of the
sledges, thus enabling the advance party
to keep in constant touch with the base.
The latter will possess a transmitter of
greater power which will enable messages
from the Polar seas to be flashed direct to
England.

Twentieth Century Miracle
AT Nantes (France), as a result of a
prosecution a man was condemned to
a heavy fine for treating patients by quack
methods involving the use of ‘‘ mysterious
electro-magnetic waves hitherto unknown
to science.”” When passing judgment the
presiding magistrate, in a reference to
broadcast entertainments, stated that
although the accused was not authorized
to practise,” it was a curious fact that the
means adopted had actually benefited the
invalids. It would be interesting to know
the kind of programme recommended by
the quack doctor.

often bappens that the H.T.

battery runs down at a time when

funds are rather low. The simple coin-

operated switch shown in the accompanying

illustrations helps to solve the problem by

making it necessary to insert a penny in
a slot each time the switch is used.

The device consists of a small tin box which

WHERE a set is frequently in use it

—

TO LT.—ON
ACCUMULATOR

74 //

PENNY-IN-THE-SLOT
RADIO ]

can be fitted in any convenient position
either inside or outside the cabinet.
In one side of the box, near the top,
a slot is cut to just

70 LT~ allow a penny to
ONSET pass through. A
. strip of thin springy
brass is soldered on *

inside the tin, to act
as guides and to hold
the coin in place. To
the top of tin, inside,
a plunger switch is
fixed so that when a
penny is inserted in
the slot it presses
between the switch
blades and completes
the L.T. circuit. The
L.T. negative lead is
broken and the ends
attached to the term-
inal screws on the

Fig. l.—~A simple coin-operated radio switch showing how a 'pcnny

completes the circuit.

switch, as shown in
Fig.1. A coil spring is
fitted below the switch

each side of the slot, d

Fig. 2.— De-
pressing the
plunger to re-
lease coin and break the circuit.

knob, and a new end piece, consisting of a
small square block of ebonite, is screwed tc
the end of the plunger. To switch off the
set the plunger is pressed, as indicated in
Fig. 2, until the coin drops, thus breaking
the circuit.—A. STEVENS (Rosherville).



~ April 1st, 1933

PRACTICAL WIRELESS

CLASS B AI\@%L]IF_][_@_AT][@N——

N Practicar. WirRgLESS dated February
4th was given an explanation of
Push-pull  Amplification, together

with the modifications known as Quiescent
Push-pull and Class B Amplification. The
valve manufacturers have been hard at
work on this latter method, and preliminary
details are now available concerning the
practice of this method of supplying the
loud-speaker with an output from a
battery-operated receiver which is com-
parable to that normally obtained with a
powerful mains-driven receiver. If you
refer back to the article above mentioned,
you will read how the action of two valves
working on the push-pull principle was
modified when .Quiescent or Class B
amplification was employed. With push-
pull correctly applicd, the two valves
work exactly opposite in phase, that is to
say, if the grid of one valve receives a
certain negative half-cycle of a given
signal, the anode current of that valve will
fall by a certain amount. The other valve
in the push-pull stage will, however, at the
same moment receive a positive half-cycle,
and the anode current of that valve will
accordingly increase by the same amount
as the other valve decreased. The effect of
this, you will remember, is that the total
anode current of the two valves in push-
pull remains at a perfectly steady value,
and this is roughly double that of each
individual valve. A milliammeter in the
common H.T. lead should show a perfectly
steady needle with this form of amplifica-
tion, and kicking of the needle will indicate
distortion due to overloading or other
reasons.

Push-push

In the quiescent (or push-push) method
of using the push-pull stage, each valve
receives a biasing voltage which reduces
the normal anode current to a very low
valuec, and therefore the negative half-
cycles of the signal voltage do not have a
very marked effect on the anode current.
On the other hand, the positive half-cycles
cause large increases in anode current, and
therefore when the signal is being reccived
the anode current of one valve rises, but the
decrease in the partner valve does not
balance out and therefore a meter in the
common H.T. lead will show the cffect of
the received signal in the form of a varying
upward swing. As an instance, the
Q.P.-P. Three-Four which was recently
described in these pages gave a steady
reading on a meter in the anode
circuit of just over 2 mA. when no
signal was reccived, and on very loud
passages of music this rose to very
nearly 10m A. The aim of push-push

Fig. 4—The W.B. baseboard
mounting 7-pin valve-holder.

The new W.B. chassis-
mounting 7-pin valve-
holder.
pins are filament, then,
reading clockwise, the
others are the anode, grid, grid. anode, and a blank.
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ALL ABOUTIT

Continuing Our Policy of Being First
in Dealihg with the Latest Radio
Developments, Some Further Notes
on the Latest Development in Battery
Receiver Design are Here Given.

Fig.3.—The new Cossor 240 B valve with
7-pin base for Class B amplification.

The two upper

ram

(as quiescent push-pull is commonly called)
is, therefore, to obtain the lowest reading
possible in the output stage without
actually introducing distortion, and this
results in a saving of H.T. current and an
increased output signal strength. How-
ever, the following facts must be borne in
mind :

1. Two valves are required.

2. To preserve a balance, the biasing
battery must be discharged-at the
same rate as the H.T. battery.

3. Two pentode valves are nceded to
give the best from this form of
amplification.

There are other- considerations, but these
three points are the most important.

Class B

The method of amplification which is
now known as Class B amplification,
employs the same fundamental principle as
quiescent push-pull, but owing to certain
factors it does away with all the drawbacks.
Before I can fully explain the method it
would, perhaps, be as well to just go over
once again the method in which an ampli-
fying valve works. ~Fig. 1 shows the
normal anode-current grid-volts curve of
an amplifying valve, and the correct
biasing point is just under 6 volts. As
the signal voltage varies between 3.5 volts
and 7.5 volts, the anode current varies
from just under 1.5 mA. to just under
4.5 mA. In other words, a decrease of
1 volt in grid volts resiilts in an increase of
nearly 2 mA. in anode current, whilst the
increase of 1 volt on the grid decreases the
anode current nearly 2 mA. This is the
essential of true amplification, and if the
signal applied to the grid is so large that the
changes. in anode current are not cqual
on both positive and negative half-cycles,
then distortion is taking place. In Fig. 2
the signal, shown as a wavy line at the
bottom of the graph, runs, on the right,
beyond the zero line, and the result of this
is to cause what is known as * grid current
to flow. As you probably know, the
glowing filament gives off a stream of
electrons, and these pass across from the
filament to the anode, across the grid.
When the signal consists of negative
impulses the electron flow from the filament
is repelled, but when a positive variation
is applied to the grid the electron flow is
not only augmented, but the following
thing happens. = With a weak positive
impulse the efféct will be simply that the
normal filament emission will pass across
to the plate. If the positive impuise is

Fig. 5—The Clix chassis-mounting 7-pin
valve-holder.



52

above a certain value, however, the flow
will be so great that many electrons will
accumulate on the grid. When this state
of affairs comes about the accumulation on
the grid must be disposed of in some way,
and in a valve arranged as a grid leak
detector this accumulation leaks away to
earth through the grid leak. In an L.F.
valve arranged in the output stage, how-
ever, this current (which is known as
“grid current,” and is extremely small)
must’ not on any account be permitted,
owing to the distortion which it introduces.
This grid current commences to flow when
the valve becomes very slightly positive,

The Benjamin driver transformer.

and as the grid gets more positive the
current increases at a much greater rate
than the change in * positiveness > of the
grid.. The effect, therefore, is that the
tops of thc positive peaks are cut off, as
shown in Fig. 2. ]
It is usual to include a transformer
secondary winding between the grid of the
. output valve and earth, and the passage of
cven a small current through this winding
results in a voltage difference across the
ends of the winding. The ordinary L.F.
transformer has a step-up ratio, which
means that the primary winding (which is
included in the anode circuit of the pre-
ceding valve) is smaller than the secondary
winding, and this step-up ratio is usually
about 4 to 1. The primary winding has to

o'

)

N
~

— — — 4

N

Fig, 1—The curve of a valve biased to give even
amplification. The lower line gives grid volts,
and the right-hand line gives anode current,
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be sufficiently large to offer the
requisite impedance to the valve with
which it is used, and consequently the

secondary winding will be of such a
size that the resistance will probably be
round about 10,000 chms. From Ohms
Law we know that a current flowing

through such a winding will produce a
voltage drop, which means that there

will be a certain dissipation of energy
which is not turned to any account.
(A resistance, in ohms, multiplied by a
current in amps., gives voltage drop.

Voltage dropped multiplied by current
passed, in amps., gives wattage dissi-
pated.) Now, in view of the above

facts, how can a valve be employed to
work with grid current flowing ? That
is the feature of Class B amplification

and the following is the method of
carrying it out.

The Class B L.F. Stage

First of all, the secondary winding of
the transformer must be wound with a
sufficiently low resistance to avoid the
voltage drop across it, or in other words,
the transformer must supply sufficient
energy to overcome the useless
dissipation. This means that a
step-up transformer cannot be used.
Instead, the transformer must be de-
signed to operate in the reverse direc-
tion, and therefore must have a step-down
ratio—actually a ratio of 2 to 1 is found
suitable. In addition, the secondary winding
must have a resistance not exceeding about
500 ohms. This secondary winding must
be centre-tapped as in normal push-pull
work, but the energy supplied’ to the secon-
dary must be of a high order, and therefore
this transformer must be a substantial

component, wound with thick wire, and '

the valve feeding this transformer must be
of the small power type. The anode cur-
rents of the two Class B valves must be
combined in the usual push-pull manner,
and therefore a centre-tapped output
transformer is also required. By the way,
the input transformer for this method of
amplification is called the ‘‘ driver » trans-
former, and the valve feeding is known as
the “driver.” No grid bias is, of course,
required, and we ' therefore can effect a
saving of this component. Class B goes
further than this, however, and the valve
makers have found that the two valves may
be combined in one glass envelope, and
this greatly simplifies
manufactureand naturally
results in a saving to the
purchaser. The actual
valve is illustrated in
Fig. 3, and it will be seen
to consist of two complete
sets of valve elements
arranged side by side, and
to enable connection to be
—= — — - made to these, a new type
of valve-base has had to be designed.
This employs seven pins, and these are
arranged as shown in Fig. 4, which illus-
trates the new W/B 7-pin valveholders.
In Fig. 5 is illustrated the new Clix socket,
which has been produced for this particular
type of valve, and this incorporates the new
Clix patented floating principle. The
sockets float between two panels of insu-
lating material, and are keyed into a third
centre plate. From the sample which we
have examined we notice that the three
plates are clamped together in such a
manner that the sockets are able to move to
such an extent that they are able to receive

| accurately the valve-ba_,se which is plugged

<
0
<
-
g
/
! o
]
|
1
l L ot
/| i
- - { o :
8 6 4! 2 0 intotheholder.
: It will be
noticed that
¢ there are only
T two filament

pins — this is
because the
filament con-

i 7 .
Fig. 2—The effect of grid current' Mections inside
shown in diagrammatic form.

the valve are
common to
both filaments. With a steady anode
current of about 10 mA., an undistorted

_output of about 2,000 milli-watts should be

obtained. The points to remember are that
the driver valve must be of the small power
type so as to deliver sufficient energy to the
transformer ; and the output transformer
feeding the loud-speaker should be designed
to offer the correct load for the double
Class B valve. The advantages of Class B
over Quiescent Push-pull are, firstly,
saving in cost, as only one valve is required
in place of the two Pentodes used for Q.P.-P.

The Lotus driver transformer.

Secondly, no grid bias battery is needed.
Thirdly, no matching has to be done.
And, lastly, the output is increased.

The Lotus and the Benjamin :
Above is shown two of the new Driver
transformers. The Lotus transformer has a
vrimary inductance of 30 henries, and the
secondary resistance is only 100 ohms for
each half (200 ohms in all). This has
been specially designed to work with the
Cossor valve, using a Cossor 215 P. valve as
the driver. The price of this transformer is
11s. 6d. The Benjamin component costs
10s. 6d., and the secondary has a resistance
of approximately 150 ohms per section,
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STATED in the
last article that,
from the point

of view of selec-

tivity, the single
tuned circuit had
its limitations, and
that. when these
were reached the
only recourse was
to employ more
tuned circuits. In
fact, other things
being equal, the

selectivity of a

receiver is roughly

proportional to the
number of tuned
circuits it contains.

Now comes the
question of how
these circuits are to
be arranged—what
type of coupling to
use, how tight it

BorH
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THE ABC oF SELECTIVITY-2

In this Article the Author gives more Useful Information about the Design and
Construction of Selective Tuners. Also Details of a Home-made Band-pass Filter

-By W. B. RICHARDSON- :
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LONG WAVES
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shall be and so on. Fig. 3.—Details of suitable coils for a wi1RE THROUGHOUT

Last week I opened
up the subject by giving an example of how
an extra tuned circuit might be added toa
‘three-valver of the det. and 2 L.F. type, and
mentioned that the coupling should be
loose. The reason for this can best be
seen by reference to Fig. 1. Here are
reproduced a number of response curves
obtained from an actual tuner in which the
coupling between the two coils was varied
from tight to very loose.

Effects of Varying the Coupling

The outstanding thing which this graph
reveals is that an increase in coupling
beyond a certain point does not give an
increase in signal strength. It does not
increase the height of the curve, but merely
alters its shape. From a pointed peak it
first becomes a squarish one, then it develops
a dip in the middle and finally it resolves
itself into. two distinet humps which get
wide; apart as the coupling nears its
maximum.

Now what does this mean in practice ?
Well, it simply means that

home-made band-pass tuner.
with sensitivity is that which gives a curve

like (e) (Fig. 1.) Quite often tuners are
designed
give
curve,
w
™
b3
)
Q
ol €
b ity.
e meele g pn s s ol o, § DAtElY,
8 642002268

AILOCYCLES OFF TUNE
Fig. 2—Ideal *‘ curve” for another
a band-pass tuner.

SLES

under favour-
able condi-
tions, especial-
lyif a modicum
of reaction is
used, they will
give the pro-
verbial‘ knife-
edge ”’ selectiv-

Selectivity
versus Quality
Unfortu-

sharp tuning
introduces

blem—that of

quality. It is com-
mon knowledge
nowadays that an
ultra-selective
tuning circuit will
give less response
to high notes than
to low. This is ex~
plained by what is
known as the side-
band theory. Ac-
» cording to this the
result of modulat-
ing continuous
waves is equjvalent
to the transmission
of a band of waves.
That is to say, that
instead of the
transmission being
confined to one
particular fre-
quency it occupies
about ten adjacent
frequencies. In
order to receive all
of these our receiver
must not be too
selective, otherwise some of the side-
bands will be lost. The absence of the
sidebands results in the characteristic
attenuation of the high notes just men-
tioned.
There are two methods of overcoming
this difficulty. One is to retain the super-
selective circuit and to compensate for the

7]

“loss in the higher part of the musical scale

by amplifying the high notes more than the
low, and the other is to use tuned circuits
giving a square peaked resonance curve.
With the former method the compensa-
tion is carried out in the low-frequency
stages by means of a tone control. Some-
times this is arranged to give a fixed degree
of compensation such as is provided by the
Varley intervalve transformer D.P. 35, or,
better still, a variable control is fitted.
If much use is made of reaction then a
variable control is very desirable. You
will readily appreciate that since the degree
of selectivity varies according to the amount
of reaction employed, so the degree of
compensation should also be

if you place the two coils
close together or closely couple
them in some other way, you
will be able to receive any
station at two different settings
of the tuning condensers.
Naturally, from the broadcast
listener’s point of view, this is
highly undesirable. However, as 4
the coils are moved farther apart &
so the two different settings will O
gradually draw nearer until they «
merge into one. The signal W
strength will remain the same. ®
Moving the coils still farther
apart will give very sharp tuning,
and beyond this the signal

()

(a) (v)

()

af [ [

(%)
(»)

variable. Then whatever the
reaction setting happens to be,
whether at zero when receiving
the local station or at maximum
when tuned to a distant for-
eigner, a movement of the tone-
control will enable the best
overall response to be obtained.
Of course, the second method
of obtaining quality with selec-
tivity is dependent on the use
of the well-known band-pass
type of tuner.

Why Band-Pass Filters are Used
R Let me say right away that
there is nothing mysterious
about a band-pass filter.

strength will begin to fall off.
The degree of coupling for

maximum selectivity comtined Fig.l.-——Resonance curvesof a coupled circuit with various

FREQUENCY

degrees of coupling.

It is not even a new idea, for
(Continued on page 54.)
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will be pleased
to learn that it
iz quite easy to

make 3
band-pass tuner
with  home-
made coils. Par-
ticulars of a pair
of suitable coils

il
T

7 I for such are
1 given in Fig. 3.

l ' ~ 1 shall refer to

3 1 i) these again later.

=___E_ 1 { @ The next ques-
= ONE 70 FOUR tionis what kind

Fig.. 4.—Two methods of inductively ¢

(Continved from page 53.)

band-pass and band-stop filters, etc., have
been known for years. A band- -pass filter as’
used for broadcast reception is simply
two tuned circuits with the coupling
between them so
arranged as to give a
square top to the reson-
ance curve like curve
(d) in Fig. 1. The
object is to secure a

TURNS
oupling {wo circuits.

of coupling to
use. There are a
variety of ways
of arranging this.
Firstly, there is the induetive method, two
different versions of which are shown in Fig.
4. With civeuit («) the two coils are placed
a certain distance apart so that their fields

)

response over a small
band of frequencies

just sufficiently wide Z
to include the side-
bands of the trans-
mitted wave, but no
wider. The curve in
Fig. 2 shows the ideal
to be aimed at. It
gives a
response for ten con-

secutivel kilocyclesand J—
no response outside
thisband. With such
an arrangement sta-
tions more than five
kilocycles on either side
of the one towhich the §—-—\2,
receiver is tuned would
give absolutely no re-
sponse and therefore

maximum = ¢

f'_

M |

'J

|
T

A

!y
RN

cause no interference.
Naturally, such a curve
is unattammable in practice, but one very |
nearly approaching it, such as that of (d)
(Fig. 1) is quite _easﬂy secured.

Methods of Coupling

Now for the practical details. Obviously,
two tuning coils are required. These
should be as near identical as possible.
Absolute matching, however, is not essential
if separate tuning condensers are used, and
in this connection the home constructor

0)

crine
@7
®

oL

Fig. 7.—The circuit of the home-

Fzﬂ 6.—The lay-out of the coils.

AERIAL

interact, the degree of coupling depending on
how far this distance is and the angle they are
placed in respect to onc another. With
circuit (b) the two coils are either placed at
right angles some distance apart or else com-
pletely screened one from the other, the
object of both methods being to entirely
eliminate all interaction. A pre-deter-
mined amount of coupling is then intro-
duced by winding -a few extra turns
(one to four is usually sufficient) round
the end of one of the formers. One end of
this small inductance is joined to the
bottom ends of the two coils and the other
goes to earth. It will be seen that these
few turns are common to both coils, and
this is how the necessary coupling is
obtained. Varying the number of turns
varies the coupling. With one or two
turns the tuning is very selective and of
the sharp peaked variety, but as the turns
are increased it begins to assume the true
band-pass character with a squarish peak.

‘Coupling With a Condenser

The second method of coupling is the
capacitative, that is to say, a condenser is
used. Here, again, there are a number of
different circuits to choose from. Fig. 5
shows three of them, (a) and (b) being the
most common. Here the coils are arranged
so that there is no magnetic coupling

made band-pass tuner,

between them, but there is, however, a con-

- April 1st, 1933
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denser in series with the two tuning cou-
densers and, therefore, common to the two

circuits. This provides the necessary
transference of energy from one circuit. to
the other. The value of .01 mfd. shown is

about right for a -*‘square” peak. A
larger value will reduce the coupling and
so make the tuning peak sharper, while a
smaller value will increase the coupling.

Circuit («) is the simpler arrangement,
but suffers from the drawback that the
rotors of the tuning condensers are not at
earth potential. This does not matter in a
simple pre-detector filter in which two
separate tuning condensers are used, but
where there are other tuned circuits to
follow, all of them to be ganged, it cannot
very well be used. Circuit (b) is then
adopted. This overcomes the difficulty by
interchanging the positions of the con-
densers and coils so that the condenser
spindles are now earthed. With this
arrangement, however, a resistance R has
to be included, otherwise there is no means
of biasing the ”I'ld of the following valve.

The Mysterious Resistance
The presence of this resistance is a puzzle
to a large number of people. They think

it has some mysterious function
connected with the band-passing
properties of the circuit. This is
quite wrong. It is true it may upset
the cucult lf

2 il

unsu 1 t a b 1 e
value, but it
is not part of
the filter
arra-ngement
in the same
sense  that
thedcouphng
condenser is
What it is I
there for isto ==
provide a =
return path

for the grid.
Without it
the . grid
would be left
“in the air,”

as there
would be no
conn ection

to earth ex. ==
cept via a
conde nser.

ey

L] O

In fact, l}tl,
serves muc NFD. »
the same -1- \
purpose  as. 50000

the grid-leak === @ i
used in re- =
sistan ce -
capacity NEUTRALISING
coupling  or CONDENSER
in detection. \ 1

The value of !

R is not really
critical. The
only essential
condition is that
it should not be ==
so low as to
virtually short-
circuit the coup-
ling condenser.
Any resistance
from 1,000 ohms o
to 2 megohms @ SCREEN
will do, but as a
higher values Fig. 5.— Various arrange-
ments for capacitative coup-
ling.

L}
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(Continued on
page 82.)
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¢ Fig. 3.-The
=77 tuning cir=
3 cuit.

T HE word “cir-

cuit >’ is fre-
quently employed
in wireless work and,
being used in so many
forms, is very often
misunderstood by the
beginner. We generally
refer to a collection of

Fl?g 2.—The aerial-

earth circuit.

are precisely the same
as those flowing
through the aerial cir-
cuit, and the same as
we should get if the
aerial and earth leads
were joined to the
tuning coil itself. It is
the purpose of the
tuning circuit to select
the oscillating currents

PR

signs and symbols such
as that shownin Fig. 1
as a circuit diagram——
in this particular
instance the diagram
represents a two-valve
receiver—but it really
consists of several subsidiary ecircuits all
inter-connected to form the whole. In
electrical and radio practice the general
simple definition of a circuit is “ the path
'of an electrical current,” and if we were to
analyze the diagram of Fig. 1 we should find
at least half a dozen paths through which
electrical currents travel. It is by studying
all these separate circuits that the more
‘experienced radio man can form accurate
lconclusions in regard to the -capabilities
‘of the set represented. To the beginner,
however, the diagram conveys absolutely
nothing and he probably looks upon it as
being ** Greek,” *‘ double-Dutch,” or some-
thing worse. But once an idea of the
‘general * make-up” of a circuit diagram
has been grasped, the whole thing takes

S

‘on a different light and becomes not only |

instructive but extremely interesting. That
'we might quickly learn to appreciate the
value of the many diagrams which we meet
let us pull to pieces the complete circuit
of Fig. 1 so as to isolate the various com-
plementary ones.

S
The Aerial-earth Circuit Wi g
First of all we have the aerial- i
earth circuit shown in Fig. 2, which ;
in this case consists of the aerial, a :
small fixed condenser, a coil of wire [

and the earth lead. Oscillating
currents forming -the signals being

|

forming the signal we
require to receive and
to reject all others.
This it is able to do if

4o

Fig. \.—The complete circuit of a simple two-valve receiver having

“detector and low-frequency valves.

of a condenser just as easily as it flows

through a length of wire. Without stopping
to consider the theory surrounding the
functioning of the aerial circuit we will pass
straight on to the second, or tuning,
circuit.

LY

o

B i
\\\

.

Tuning Circuit .

This is shown in heavy lines in
s Tig. 3, and is seen to consist of a
] .

GRID
CONDENSER

<

<
&

?---...._..

__ Fig. 4—This diagram shows the
complete grid circuit of the first
valve.

,coil and wvariable condenser.

The coil is

/ situated near to that in the aerial circuit

and therefore comes within its magnetic
field. In consequence the oscillating currents
passing through the aerial coil are “ induced ”
into the second one. For our present purposes

vz We can consider that the induced currents

the variable condenser
is suitably adjusted by
altering the amount of
overlap between the fixed and moving vanes.

The tuning circuit forms a part of the
complete grid circuit which embraces all
those components and wires between the
filament and grid of the first (detector)
valve, and shown in dark lines in Fig. 4.
The additional parts included in this ciréuit
are the grid condenser, grid leak and the
grid of the valve itself,

Filament Circuit

The next * path of an electrical current
is that known as the filament circuit and
comprising the filaments of both valves,
a battery switch and the low tension
battery or accumulator ; it has been added
to the parts of the set previously considered,
in Fig. 5. This filament circuit is some-
what easier to understand than the others
since it carries direct current only. When
the switch contacts are closed current
flows from the negative accumulator
terminal through both valve filaments
(which are connected in parallel, by the
way) and back to the positive terminal.
The action of the current is to heat the thin
wire filaments and so make them able to
give off a stream of electrons, as we shall
see later, when the high tension circuit is
completed.

H.T. and Anode Circuits
There are really two high tension circuits
~—one to each valve—and that of

'
received pass backward and forward ; N the detector valve is shown in Fig. 6.
thousands, or even millions, of times .. f 7 g? A This includes the high tension bat-
a second through this circuit and <4 v | g tery, valve, high frequency choke
cause a ‘‘ magnetic field "’ to be built LA %D, B and transformer primary winding.
up around the coil. It might at first :'/3 > 4 %’:‘vﬁgﬁ\( Current passes round the circuit
appear that the condenser would ) : from the high tension negative ter-
prevent the passage of current—and ~ § %7 im . ’/ minal to the valve filament; from
80 it would if the current were : - " 2 there to the plate, or anode, of the
constantly flowing in one direction, % "°777777 ~am~ valve (in the form' of an electron
as does that from a battery, but in L 2]  stream), passing through the grid;
this case it is of such a nature that LT.BATTERY.  from the anode back to high tension

jtisable to “ jump ’ across the plates

Fig. 5 —The filament circuit,

(Continued overleaf)
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Fxg 6——The anode and H. F circuits o/ the de{eclor valve ; nofice that the H. T.

: circuit overlaps the filament circuit.
{Continued from page 55.) 7
positive thioigh the H.F. choke and L.F. 2 e
transforiner.- It will be noticed that the « ~fe?
high tension and filament circuits overlap to %
a certain extent, since .one pole of both H.T. e

and L.T. batteries arc connected together
and to one side of.the valve filament.
The complete high tension circuit is often
still further divided and we speak of the
components and wiring between the anode
of the valve and high tension positive as
the anode circuit.

The Reaction. Circuit

Next we can consider the reaction circuit,
shown in Figure 7, which includes a coil
of wire and a varia.ble condenser. It is
the object of applying reaction to feed
back from the anode to the grid circuit

some of the high frequency currents which ’

have been amplified by the valve. By so
doing the currents are again amplified and
the final signal strength is thus made

greater. The reaction coil is situated
FL
[
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L 2477 7z
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speaker windings and the wires connecting
these together and to the high tension
supply. It is here that the low frequency
oscillating currents are made to actuate
the loud-speaker and so to produce sound
vibrations of similar frequency to themselves.

In this short article we have dealt with
our subject very briefly, but it is hoped
that sufficient -has :been said to enable
the beginner to view the many circuit
diagrams he may encounter in rather a
new light. - We- also hope that he‘may
acquire the habit of * disentangling ™
diagrams which at first appear compli-
cabed. and studying each portion separately,
for it is only by doing this that their value
can fully be appreciated. Remember that
any circuit, no matter how complicated
or adva.noed can always be sub-divided
into the portions we have mentioned.

b
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]
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Fig. 7.—Here we see the path of the high -frequency currents which

provide reaction.

LF TRANSFORMER.
SECONDARY.

close to that in the grid circuit and so the
magnetic fields of -both “ overlap.”” As
a result high frequency current flows from
one to the other just as it passes from the
aerial to the grid coil. The amount of
“current which may pass back from the
_anode to the grid circuit is governed by
the capacity of the reaction condenser and,
therefore, by varying this the degree of
feed-back (or reaction) can be controlled
by the operator.

The L.-F. Grid Circuit

We have now examined all the various
circuits of the detector valve and may pass
on to the grid circuit of the low frequency
amplifier. This is shown in the diagram of

RID. .,
™
ey
o 7,
9 4
GRID BIAS P
BATTERY. 4 ki
L .
b
Ny L
Ny N “
b Sfoceoaon, G-e
i . .4
: A

.
]

L L P e Ll L 22T R R P ol

Fig. 8.—The grid circuit of the second valve.

Fig. 8, and is seen to contain the secondary
winding of the L.F. transformer, a grid

bias battery and the grid of the second"

valve. Alternating signal currents passing
through the primary winding of the trans-
former are “ induced ”’ into the secondary.
Since the secondary contains a greater
numbcr of turns than the primary the
voltages between its ends are greater
than those across the primary, and the
transformer is said to ‘amplify, or step-up,

the signals.

Output Circuit

"The last ‘circuit in the series, generally
referred to as the output circuit, contains
the anode of the second valve, the loud-

“constant.

SIMPLE SLOTTING GAUGE

ERE is a dodge which is very useful
when slotting ribbed formers. The
gauge or template is chipped and filed (to
suit the slots and spacing decided on) out
of a piece of Jin. brass or sheet iron.
Place it against the end of the former, and
 saw or file the first slot, treat each rib in
‘the former the same way.. Then turn the
template upside down, place the fillet in

-
H
.

fovanaiene

P

SECTION OF FORMER,

CUIDING FACE.,

GUIDING FACE,
wd

=

the slot cut, and you have a second guiding
face which will keep the pitch of the slots
Another idea is to use two or
three hacksaw blades in the frame at once.
—W. RowLaNDs (Dalton-in-Furness).
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Mains volume from Battery Sets

—the new «walve for

CLA3SS “B" AMPLIFICATION

An output Valve of remarkably increased efficiency
is now infroduced by A. C. Cossor Ltd., under the
type number 240 B.

The Cossor 240 B is actually a dual valve having
two complete sets of valve elements embodied in
one.bulb, the connections being brought out fo a
7-pin b_asé.-

Full instructions for the use of this remarkable new
valve, including circuit diagrams will be supplied on
application to our Technical Service Department.

80,

| COSSOR
g., ‘ Type 240B.
= y ) {2 Volis)
“eo -1
Ll
z % ;3&
-
» - i 8
= // /W ':- r
330 = b GO 8. {ciass B i
< )
Anode and Grid Currentf E o ALy g Filament volts 2.0; amps. 0.4; Anode
Anoder=volisehcufvese of. 2 \K’!"“ _ volts 150 max.; Max. Ancde Current
Cossor Class "B Valve &£~ ves jo ot Swing S0 mA.; Max. Peak Applied
° _.)-d-'!.- e | Signal (Grid to Grid) 40 volts; Static
Type 2408. M e e e N : 4 ’
ype 2408 - - _z,L‘..-V-;O ;‘E e ww Anode Current at Va=100,
I [}
o 2% Vg=0 (each half) 1:5 mA. 4/ =
Price -

A. C. COSSOR, lTD._.‘ Highbury Groye, London. Nis. Depots ax Eirm.nu'ham, Bristol, Glasgow, Leeds, Liverpool, Manchester, Newcastle, Sheffild, Cardiff and Dubkn.
i C 2675



F you carefully examined the
theoretical circuit of the
Alpha receiver which was

published on page 15 of last
week’s issue, and compared this A
with the circuits which we have & -
already. published dealing with % se=g
Quiescent Push-Pull, a certain L
point probably made itself ap-
parent. We refer to the fact
that no separate tappings are
provided for the priming grids of the two
Output Pentode valves. There is, however,
a reason for this. In the previous articles
on this form of L.F. amplification you will
have read how the grid bias is applied to the
valves, and then the voltage applied to the
priming grids is adjusted so that the
minimum of anode current is passed. After
this, the valves are said to be matched,
and all that has to. be done is to reduce the
grid bias, or instal some form of resistance
across the biasing battery so that the
discharge of this battery is at approximately
the same rate as the H.T. battery. This
preserves the balance of the Pentode valves
and provides the most economical method
of maintaining the set.. However, many
readers do not like the idea of having to
make these preliminary adjustments, added
to which is the difficulty, with many readers,
of obtaining the necessary meter for
ascertaining the current passed by the
valves. This trouble has, however, been
removed in the Alpha, by the simple ex-
pedient of connecting the priming grids
direct to the H.T.2 tapping. In this way
the H.T. applied to the anodes of the
Pentode valves is the same as that which is
applied to the priming grids, and although
this results in a slightly greater current
consumption, there is no adjustment of
any sort to be carried out.

Setting Up the Receiver
In view of this point, therefore,” the

1 2.gang .0005 mfd. Variable Condenser with
escutcheon. (Polar.)

2 .0003 mfd. Precision Condensers. (Lissen.)

1 .01 mfd. Fixed Condenser. (T.C.C. Type S.}

1 1 mfd. Condenser. (T.C.C. Type 50.)

1 2 mfd. Condenser. (T.C.C.”Type 50.)

1 .02 mfd. Condenser. (T.C.C. Type M.),

1 1,000 ohms 1 watt resistance. (Erie.)

1 20,000 ohms 1 watt resistance. (Erie.)

1 80,000 ohms 1 watt resistance. (Erie.)

1 50,000 ochms 1 watt resistance. (Erie.)

1 100,000 ohms 1 watt resistance.

(Erie.)

e LJST OF COMPONENTS FOR THE
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ALPHA

OPERATING &
ADJUSTING the

Q.P-P. THREE

How to Obtain the Very. Best from the .
Receiver Which Was Described in These
Pages Last Week.

Testing Out.

“Pull out the on-off switch,
keeping the reaction con-
dénser with the vanes open,
and turn the knob on the
tuning coil so-that the cen-
tral band of wavelengths is
covered. Carefully rotate
the tuning condenser. No
whistles or shrieks of any
sort should be heard, as
this is turned from its
minimum to its
maximum position.
If a whistle or
shriek or any similar
sound is heard,
there is some fault
i with the receiver,

installation of the receiver is no .more
difficult than that which accompanies an
ordinary two or three valve receiver. Into
the clip at the rear edge of the baseboard,
insert the 16-volt grid bias battery. The
positive end of the battery should be on the
right, that is to say, nearest the tuning
condenser. The grid bias plug, which is
joined to the metal casing of the variable
condenser, and which is marked G.B.-+,
should he inserted in the end of the battery.
The plug marked G.B.P.U. should be
inserted in the 3-volt tapping, and the
remaining plug should be inserted in the
end of the battery nearest the L.S. ter-
minals.  That is, the 16-volt negative
tapping. The 120-volt H.T. battery and
the L.T. accumulator should be stood on the
upper shelf, and the leads from the loud-
speaker taken down to the L.S. terminals
on the rear of the lower baseboard. There
are only three plugs to be inserted in the
H.T. battery, one being inserted in the
socket marked H.T.—, the plug marked
H.T.2 being inserted in the opposite end
of the battery at the socket marked 120.
The plug which bears the mark H.T.1
should be inserted in the socket marked
60 volts for the time being, and this may
be adjusted at a later point in the installa-
tion. The two spade terminals are next
joined to the correct accumulator terminals,
aerial and carth leads are connected up, and
the receiver is ready for its preliminary test.

“ALPHA?”

1 Q.P..P. Transformer. (R.I.)
1 Q.P.-P. Output choke. (R.I.)
5-pin valve holders, (Clix.)
4-pin_valve holder. 1 (Clix.)

te (Busco.)

6. Terminals, marked E, A, L.S., L.S., Pick-up,
Pick-up. (Belling Lee.) .

6 Wander Plugs, marked G.B.4+, G.B.1, G.B.2,
H.T.,, HT.4+1, HT.+2. (Clx.)

1 7-way Battery Cord. ~ (Bulzin.)

2 L.T. Spade Terminals. (Clix.)

-

1 Grid Bias Clip. (Bulgin.)

Q.P.-P. THREE -+ ononamaneien,

1 120-volt H.T. Battery. (Lissen.)
1 16 volt. G.B. Battery. (Lissen.)
1 L.T. 2-volt Accumulator. (Lissen.)

-jmd it should be

switched off -and

the wiring care-
fully checked over. The small con-
denser mounted against the aerial. and
earth terminals should, of course, for the
time being bé adjusted so that the moving
vanes are completely in mesh with the fixed
vanes. If the tuning -condenser may be
rotated over its full scale with no objec-
tionable noises, you may proceed to the next
part of the operation in the knowledge that
there is nothing serious wrong with the
wiring. Advance the reaction condenser
until a rustling is heard from the loud-
speaker. With the other hand carefully
turn the tuning condenser. When a loud
chirp is heard, reduce the reaction and
carefully tune backwards and forwards
over a distance of about two degrees in the
spot where the chirp was heard. Reduce
the reaction until speech or music is heard
at this point, and if it is a local station
it should be quite loud. If possible, get a
weak station, and try to obtain it about
the centre of the tuning dial. Now rotate
the small knob and see if the strength of
the station can be increased. If you find
that “this knob has to be turned to its
maximum position in one direction or the
other, without being able to bring the
signal up to its maximum, rotate the star
wheel which is situated on the right-hand
gside of the condenser near the baseboard.
When the best position has been found, the
receiver is correctly adjusted and is in its
most sensitive position.

2 Belling-Lee Terminal Blocks.
2 Coils Glazite.

2 Valves Pen 220A. (Mazda.) .
1 Valve 215 §.G. (Mazda.) .
1"Alpha Cabinet. (Hambling.)
1 Panel 14in.X8in. (Becol.)

1. Plywood Baseboard 19in.X 7in.

1 Q.P.-P. Moving: Coil Speaker.
R/494 C.T)

{(Ormond No.
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Producing a Burred-finished Effect on Metal
Sheets

HIS burred effect can easily be pro-
duced on a metal panel or chassis

in the following manner. A hardwood
plug, shaped as in sketch, in the grip of an
ordinary chuck, is all that is
required, beyond the making
of an abrasive. ‘I have found
that finely-powdered glass from
an ordinary electric bulb answers
as well as any carborundum or
dnuck  emery powders.. - In
use the work to be
treated is coated with a film
of oil and the abrasive mix-
ture then finely sprinkied on.
The brace is then used as if
drilling several holes -but
requiring a few twists only
for each opera-

HARDW s 20
BT TR tion. A dhrilling
IN' JAwS stand is very

- convenient for the
Method  of work as the metal
producing a to be treated need
burred finish only be slid along,
on metal panel. ensuring uniformity

in producing the

burrcd effect. If an ordinary hand brace
is used, it can be gripped in a vice by the
fixed handle.—H. J. NicroLsox (Liverpool).

A Dual-unit Speaker

THE accompanying sketches show a

novel form of loud-speaker which I
constructed some time ago, and which has
given very pleasing results. The speaker
consists of two units fitted in one cabinet,
and connected in parallel, this arrangement
covering a much wider range of frequencies
than either would do if used separately.
The extent to which the upper frequencies
are increased by this arrangement is strik-
mgly.brou_ght out if the horn unit is tem-
porarily disconnected. Many people, who
have heard this speaker, remark on its
clearness and purity of tone. It will be seen
from Fig. 2, that one unit operates a cone
and the othér a wooden horn. Fig. 1is a
general view of the speaker, and Fig. 3 is
a rear view with the back of casing removed.
—H. C. Loapgr (Oldham).

Fig. 1,—General view of a dual-unit
speaker,

PRACTICAL WIRELESS

THAT DODGE OF YOURS!

Every freader of “PRACTICAL WIRE. |
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on {to us ? We pay £1-10-0
for the best wrinkle submitted, and for every
other item published on this page we will pay

Converting a Condenser Dial
RE maust be a number of cohstruc-

tors who have single-tuned sets
utilizing slow motion tuning condensers of
the hollow spindle type with thc ebonite
dial mounted on'the face of the panel, the
centre spindle being used for the- gear

- screws in the hollow centre piece to which the

half.a-guinea. Turn that idea.of yours to
.account by sending it’ in to us, addressed
to the Editor, “ PRACTICAL WIRELESS,”
George Newnes, Ltd., 8-11, Southampton
Street, Strand, W.C.2, Put your name and
address on every item. Please note that every
notion sent in must be original. Mark
envelopes ‘““Radio Wrinkles.” Do NOT
enclose Queries with your Wrinkle.

Gang Condensers
ERE is a cheap but cfficient way to make
your own gang condensers. " There is a
condenser on the market in which the rotor
spindle is removable without upsetting the
rotor. This spindle ‘is held by two grub

Fitting an indi-

cator plate and

poinler to a con-
denser.

moving vanes are fixed. Thus, by removing
the spindle and securing a piece of }in. steel
of suitable length, 2, 3 or 4 condensers may
be mounted on one common spindle.
Trimmers may be mounted on top of each
condenser, as shown, and should be of the

|- ]

SMALLBRACKETS
TO HOLD TRINMER' SCREENS

reduction. As these dials look out of date

arrangement, as shown in the sketch.

ggm ,S“L%“% ;‘x:d N " e . r - First, take a piece of bare 18
Awwconoensers 1 |l A the pointer and bend it into
| shape to come near the panel

DRLVEERS § the end to be soldered to give
increased surface for solder-

cator end to give a *“ hair

line ” reading—this end can

I have converted my set to & morc modern
gauge copper wire to make
oot :o:::::o::f.'jf 3 ‘.‘.‘i}
DRUM OR 9M, at the indicator end. TFlatten
ing, and then flatten the indi-
finally be blacked with lae-

L] L L) U L

2 uer. A semi-circular stripis
BRACKETY TO AR EMBODIED - ;
LD LT TO KRENERRER Making a gang condenser. cut from the panel and the

indicator plate is spaced from
pre-set type of .00001 to .000005 mfd. the panel with washers. Sizes, of course,
capacity, I have made a number of these dep:,z,nd on the space avoilabie. The * sol- |
units and the maximum error between any | der”’ can he ob!,a,mod in tube form from
two condensers has never excceded two | most ironmonger’s shope.—G. H. DRrIVER
degrees on the tuning ecale. The trimmers (Manchester).

have always proved quite ample to give
excellent matching with all rotors set in
line. Screws are easily mserted as shown
in sketch.—C. J. R. -

{ Birmingham).

e e—— =

Fig. 3.—Rear view with back of casing
removed.

. ~
< 19 >
Fig. 2.—Sectional view of speaker.
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A novel method of

=
=
0 fiting a dial light.
=
=

A Neat Dial Light
HERE 18 a little gadget for use as a
pilot light on sets that have no
aperture, and cannot be illuminated from
behind the panel. A hole is hored in the
panel large enough to take a B-type holder.
The shade can be made from a thin piece
of tin sécured to panel by inserting the bulb,
the hole being just the size to take the
serew on bulb. If current consumption is
to be considered a slight twist of the bulb
in one direction or another will extinguish
or light the lamp.—F. G. Price
(Birmingham).

Simple Earthing Device
NEAT and efficient earthing device
can be made quite simply from scrap
material. Two brackets are made from
strip brass and a hole is drilled in both
sides of them, one to take a brass screw and
the other to sccure it to an ebonite strip by
means of a terminal. The brass screws
are fitted in the brackets by lock nuts,
which allows the gap between. the two
points to be finely adjusted. The ends of
the screws are filed to a point, or one can
have a point, and the other a V-groove filed
into it, as shown in the illustration. Before
these points are adjusted, another nut, the
same piteh thread as the screws, is run on
one of them. The screws are adjusted
until a thin piece of paper can be just
agsed between them.  This small gap
essens the chance of damage being done to
the sct when accidently left unearthed
during a thunderstorm. To earth the aerial
in the usual manner, run the nut down the
screw until it is across the gap, and partly

WIRE FROM AERIAL

BRACKETS
- MADE FROM
SCRAP

BRASS NUT

SCREWS.
-BRASS SCREWS

WIRE TO EARTH..
Anacrialearthing device made from odds and ends,

screwed on the other screw, thus
making a mechanical and electrical
earth connection. — A. WHEELER
(Bristol).

Cutting Device for Circular Holes
THIS simple . tool which is easily
made is very handy for cutting
holes up to any diameter in panels or
baffle boards. The parts required are
a piece of wood about #in. square
and of convenient length ; one
round nail and one flat joiner’s
nail. To make the tool, drive
the round nail in the middle of
the bar of wood, and drive in the
flat nail at a distance equal to
the hole to be cut. For a 7in. hole
this distance would, of course, be
33in. Now take your plain baffle
board and place flat on a bench,
and bore a true hole as vertical as
possible in the centre of the board.
Needless to say, the flat' nail
should be driven into the cutter bar, across
the length, and not with it. The end of
this nail must bc sharpened with a fine
file on both sides, and kept sharp or it will
not cut properly. With the cutter just
showing its point, drive the round mnail
into the hole in the baffle board, and
describe a circle. With slight pressure

Elonite washer drilled off centre.

cause the intensity of the field varies directly
a8 C. The movement is recorded on the scale
by a pointer soldered to the top of the iron.
It 18 necessary to calibrate the instrument
by comparing with a standard ammeter.
The scale is not regular but depends on
the permieability of the iron, etc. Range
may be varied by strengths of the
springs.

Fig. 2 shows another form in which the
compression spring is replaced by two of

Cutting large circular holes in a baffle board.

the expansion type.—J. P. SAVAGE

(Liverpool).

A Radiogram Switch
O obviate the use of long grid leads,
which are necessary with ordinary
radiogram switches, I made the switch
shown in the accompanying sketches..

Panel.

Spring brass off Flash Lamp Batlery. L
7 # Small bolis or stoul wire soldered

.

on.These limit
o

knob loa
half turn,

2 e.n./

Ebomite base

only, this will make & comparatively clean
cut. Now repeat the process, after driving
the cutter a little deeper, and so on, until
the cutter has cut half way through the
board. Take out the tool, turn over the
board, and repeat the process, and in a
short time the centre disc will come away
clean, and will not require much sand-
papering.—T. Pr.riNgTON (Wigan).

A Novel Ammeter
ANY amateurs who possess a milliam-

meter would, no doubt, welcome a | Frg. 1. Fig. 2.
higher reading ammeter. The one illustrated
in Fig. 1, consists of a solenoid wound on a “ONTER TENSION
lin. cardboard former. Down CLEARANCE HOLE SPRING
the centre of the coil passes SOET IRON s
a 4BA brass rod tapped at PLUNGER 18
one end and fastened to an o
ebonite or wooden base to $
which the coil is fastened by BRASS ROD <

TAPPED 4.B.A
oM

an angle bracket. The Ay BoT
moving portion is a piece of

soft iron, with centre hole to

it sli(lies. bThe iron l:'s held

in place by a weak com- LIGHT
pression spring. When a SMIRESSION
current is passed round the

coil the iron moves to the
field of maximum intensity,
but is counterbalanced by
the spring. The movement
depends on the current be-

Solderi tag gripped
be‘;weg; cn feck ngul'% tg th
Qas szop.

A radiogram switch with long extension handle.

With this switch short leads ean be used,
as it can be screwed down to the baseboard
close to the grid terminal of the valve-
holder. There is no hand-capacity effect,
as the operating knob is on the end of a long
spindle which passes through the panel.
Details of construction are clearly shown
in the sketches,—P. T. Burn—(Wallsend-
on-Tyne),

s SOLENOID COIL |
clear the 4BA rod, on which ON1"FoRMER |

3

Two home-made high-reading ammeters.
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; “éfggn‘:']zxpects every | s P E c I F I E D

él'f man this day...!”
% 1933 EXCLUSIVELY

LY

Yo ean expect

HT BATTERY

to do its duty
every day

. . and besides giving you efficient service
and giving your Set greater and more lasting
power, the Lion H.T. Battery COSTS LESS !
It is made in one of the largest factories in

Great Britain devoted exclusively to battery fbl’ fhe
manufacture. It is made by men who know
what you want and who know how to produce F E R R 0 c A R T

it at the price you want to pay. It is the

battery with the lowest internal resistance. P P HI M A G T HR E E
ol of o . .

@® LOOK AT THE PRICES! On account of their great efficiency only ganged
Condensers matched with the highest possible
6ov. HT. 4/6 ® 100v. H.T. 7/- degree of accuracy can be successfully used with
Ferrocart Coils.

120v. HT. 9/. ® 9v. GB.. 104 That is why British Radiophone Ganged Con-
. densers have been chosen WITHOUT ALTER-
4}v. Pocket Lamp Battery 4 %d' NATIVE for the above receiver, which is one of the
first to be designed.

British Radiophone Ganged Condensers are
built with such precision that accuracy is guaran-
teed between any two sections to within 1 m.mfd.
or 1 per cent. whichever is the greater. Further-
more, this accuracy is rendered lasting by virtue
of sound mechanical construction which maintains
the electrical characteristics at a fixed value under
the most exacting conditions.

FOR THE FERROCART
Q.P.P. HI-MAG. THREE

‘f} ype 344] 3-gang condenser complete with 2 ,
cover - - PRICE -

Disc Drive Assembly erh Pll()l Lamp 5 /
Limited Licence attachment - - =

YOUR DEALER CAN SUPPLY RAD Iop"ONE

GANGED CONDENSERS

BRITISH RADIOPHONE 'LTD., Aldwych House. London. W.C.2

Advt. of VINCES DRY BATTERIES LTD., LION WORKS,
GARFORD STREET, LONDON, E.14. Telephone EAST: 1902,
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HE latest entry to the ‘cheap
battery set market is the three-
valve receiver produced by Messrs.
H. Clarke & Co. (Manchester), Ltd. This
is a remarkable little receiver, having the
appearance of a really expensive set, as will
be seen fram the photograph reproduced on
this page. The cabinet work is of a high
standard and is not of the usual three-ply
which is usually associated with a cheap
“set. The actual cabinet is seven-ply wood,
which not only gives a substantial article
which will stand mishandling, but will not
warp and fall to pieces through extremes
of temperature, to which it might be
subjected in some situations. The receiver
portion of the set is enclosed in a metal
chassis housed in the lower portion of the
cabinet, whilst the loud-speaker, which is
of the permanent-magnet moving-coil type,
is fitted to the upper part of the cabinet.
A small shelf maintains the chassis in
position and also serves as a support for
the batteries. Clearly identified battery
cords are fitted to the receiver, and the
terminals are mounted on ebonite plates
bearing bold white letterings. So much
for the actual appearance of the receiver.

The Circuit

The circuit employed in this receiver is
of the screen grid, detector and small
power type, and 18 made up in the following
manner. Small inductances are wound on
paxolin tubes, and these are spaced away
from the metal chassis by means of brass
distance pieces. The long-wave section
of the inductances is of the honeycomb
type of coil, and this is affixed on the coil
former at some distance from the medium-
wave coil. A series aerial condenser is
included, and the control for this projects
from the rear of the chassis in the form of
a 2in. ebonite rod. For connection to the
anode of the S.G. valve a heavily-armoured
{lexible lead is used, and this i1s anchored
to the metal chassis and passes right across
to the opposite side of the receiver, where
it makes connection with the secondary coil.
This is arranged on the chassis in the same
manner as the aerial coil, and is naturally
well separated from it. In between the two
sets of coils is disposed the two-gang
condenser, and this is of the totally enclosed

1

2t

If you are collecting our.Free!

Gift Data Sheets you requirej
our Self-Binder. See page 64.§

R ) -
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2 ' RECEIVER
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type, and being earthed serves as an
effective screen between the inductances.
The two-gang condenser is of the type
having a separate concentric knob for
trimming purposes, and this enables the
two halves of the condenser to be correctly
matched at any part of the scale, independ-
ent of the reaction or setting of the pre-set
aerial condenser. - The detector valve is
transformer-coupled to the output valve,
and the loud-speaker is connected direct
in the anode circuit of this valve. Gramo-

The Ailas Battery

Three-valve
odel.

Lambda

phone pick-up terminals are fitted to the
rear of the chassis, and a small on-off
switch is mounted directly by the side of
these so that there are no long grid leads to
produce hum, instability or other faults.
To facilitate connection to the various
points in the receiver, small fibre strips
are fitted to various parts of the chassis,
and soldering tags are eyeletted to these
so that the connections may be made after
the chassis is bolted up. This is a very good
point, as it ensures that really sound con-
nections are made, and that the chassis
may be easily assembled before the final
connections are made. There is thus little
likelihood of a fault arising after wiring
has been completed. Th¥ loud-speaker is
provided with a matching transformer,

and this is ready wired to the L.S. ter-
minals on the chassis.

Results Obtained

The valves .employed are of Marconi
manufacture, the H.F. stage being occupied
by a V.8.2, the detector valve is an H.L.2,
whilst the power stage is taken by an L.P.2.
The maintenance of the set is therefore
very cheap, the total H.T. consumption
being under 6 milliamps. For grid bias
purposes only a 4.5 volt battery is required,
whilst the output from the L.P.2 valve,
correctly matched to the loud-speaker is
ample for normal purposes. Tested on a
small outdoor aerial in the heart of London,
the two local stations were received at
really good volume. The selectivity was
very good, and there was a good clear
section between the National and the
Regional. The Northern Regional and_the
Midland Regional also offered good signals,

“which were greatly improved upon when

used in conjunction with a good aerial and
earth system. On the long waves, Daventry
and Radio-Paris provided the best signals,
although four other stations were clearly
audible on the loud-speaker. With an
indoor aerial the results were naturally
not so good, but there were sufficient
stations available to provide entertainment
value on any evening, although naturally
with such a modest arrangement one could
not expect volume sufficient for dancing,
for instance. When used as a gramophone
record amplifier, by means of a good pick-up
connected to the appropriate terminals, the
results were excellent. The volume was
sufficient for all ordinary purposes, and on
some records, the volume control attached
to the pick-up had to be called into use,
The quality, on both™ records and radio,
was extremely good. When it is borne in
mind that this is a cheap receiver, produced
for a cheap market, and which is cheap to
keep in order and to operate, the results are
certainly excellent, and we have no hesita-
tion in recommending this receiver to those
to whom such an outfit appeals.

NAME: Lambda 3-VALVE RECEIVER,
MAKERS : E.dCIarke & Co. (Manchester),
td.

CIRCUIT : Scteen Grid, Detector, Small
Power. Two-gang tuning con-
denser, with dial calibrated. in
wavelengths.

CONTROLS : Three—Tuning condenser,

Reaction condenser and wave-

change switch (combined with

on-off switch).

Very good all-round results,

giving a number of stations

at good strength on the per-
manent-magnet moving-coil
loud-speaker which is in-
corporated in the cabinet.
£9-15-0.

REMARKS :

PRICE :
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COLVERN FERROCART
COILS open a new era
in radio reception

It has long been recognised that tuning coils are of paramount
importance in the attainment of selectivity and sensitivity.
Colvern Ferrocart coils, though of considerably smaller
dimensions than the relatively inefficient screened air-cored
coils to which we have become accustomed, are actually A
A 2 [ 3 . AW N Wz
more efficient than the unscreened Litz wound large diameter ] [l o i, et
coils which have always been regarded as the last word in e #’i ' v
efficiency, but which could never be put to practical use 7
owing to their bulk and the impossibility of screening
without very serious loss of efficiency.

_Apol 16 1908

TYPE FI—F2.

Input band-pass  filter. Constant
selectivity, ganging unaffected by
variations in aerial reactance, sym-
metr¥cal resonance curve.

TYPE F3.

Autotransformer intervalve coupling
with reaction, ganging perfectly
maintained on both wave ranges by
transfer of tapping point in correct
turns ratio, practically constant
reaction.

SPECIFIED FOR THE ————
FERROCART-Q.P.-P. HIGH MAG THREE [Mude under
iccnse  from

One set Fl, F2, F3 Coils ganged on sub base , Ty
plate with wave change switch .. .. . Set 5 — Hans Vgt

COLVERN LTD., ROMFORD, ESSEX

Purchase your KIT for The "ALPHA™ Q.P.P. Three
from the Officially Approved Suppliers:

A. W. HAMBLING LTD.

15, ALFRED PLACE, LONDON, W.C.l.

Complete Kit of Parts- £5. 6.0

Complete Kit of Parts
(including valves) - - £7.17.6

Complete Kit=Valves,
Batteries, Speaker
and Cabinet - - - -£11.17.3

(Any component supplied separately if desired.)

A. W, HAMBLING LTD,, 15, ALFRED PLACE, LONDON, W.C.1
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THE PRACTICAL WIRELESS

SELIF BINDER

for our

FREE GIFT
DATA SHEETS

THIS OFFER. IS SPECIALLY REPEATED
FOR THE BENEFIT OF NEW READERS

CLAIM YOURS TO-DAY!

The loose-leaf binders for preserving in per-
manently consultable form the Data Sheets which
are given in PRACTICAL WIRELESS are
expressly made for the purpose.

The ~PRACTICAL WIRELESS DATA
SHEETS LOOSE.LEAF Binder as illustrated
here measures 1lin. by 8in. and has a stout linen-
covered stiff-board cover specially made to stand
hard wear, having a special flap with cloth hinges
and enamelled press-button fitting for speedy
insertion and removal of the Data Sheets which
are specially ‘“holed” to fit. There is an
extremely useful manilla gusset pocket on the
inside back cover for holding loose sheets, news-
paper clippings, notes, and other odds and ends.

If you require one of these binders, you should
fill in the label below, enclosing a postal order
for 1s. 6d., to include cost of registration, postage,
packing, insurance, etc., and send to PRACTICAL
WIRELESS, Presentation Department, 39, King
St., Covent Garden, London, W.C.2. Imme-
diately on receipt of this your binder will be
dispatched.

FILL IN THIS LABEL AND POST TO- DAY

5 If undeliveved please return to
PRACTICAL WIRELESS Presentation Dept.,
39, King Street, Covent Garden, London, W.C.2

A 3 e =S - . ]

................

Fill in this Label, in Block Letters, and send with postal order for 1/6 ot it PRACTICAL
TVIRELESS »* Presentation Dept., 39, ng Street, Covent Garden, London, W.C.2.

THE FOLLOWING DATA SHEETS

HAVE ALREADY BEEN

ISSUED :

Data Sheet No. 1—
Accumulator Charging
Data Sheet No. 2—
Coils & Coil Winding
Data Sheet No. 3—
Resistances :
Data Sheet No. 4——
Mains Transformers, -
Data Sheet No. 5—
Wire and Wire Gauges
Data Sheet No. 6—
Chokes, H.F. & L.F. -
Data Sheet No. 7—
Condensers - .
Data Sheet No. 8—
Battery Eliminators '--
Data Sheet No. 9—

Screws & Screw Threads -

Data Sheet No. 10—

Battery-Operated Valves -

Data Sheet No. 11—
Mains Valves - -
Data Sheet No. 12—~
Handy Formulae

Data Sheet No. 13—

Terminals, Plugs & Fuscs -

Data Sheet No. 14-——
Loud-speakers -

Dec. 17th, 1932
Dec. 24th, 1932
Dec. 31st, 1932
Jan,  7th, 1933
Jan. 14th, 1933
Jan. 21st, 1933
Jan. 28th, 1933
Feb. 4th, 1933
Feb. 18th, 1933
Feb. 25th, 1933
Mar. 4th, 1933
Mar. 11th, 1933
Mar. 18th, 1933
Mar. 25th, 1933

Those new readers uho are deslrous of completing their files
of these Data Sheets may have those already issued for 2d. each

from the address given above.
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N the issue of Pracricar. WIRELESS,
dated March 18th, I discussed briefly
some of the principles involved in the

Westector or “.cold valve,” the component
which has -been developed for wuse in
high -and intermediate frequency circuits,
so that when desired, it can replace the
detector function of a grid detector, or
that of a diode detector. In eifect at
least as far as its use in high-frequency
circuits is concerned, the Westector performs
a similar function to the crystal detector
of early radio days, two examples of which
are shown in Fig. 1. With a crystal
detector, however, therc was a very
marked limit to the magnitude of the s1gnal

input it would handle efficiently, coupled
with the necessity of * catwhisker
fiddling ” or alternatively adjusting the
operating point by means of a battery-
fed potentiometer, although both these
nuisances were overcome with the permanent
type detector shown in Fig. 1

Straight Line Detector ;

With the new component we have the
advantages of the crystal detector, namely
neither heater current nor anode
current is required—this latter fact
removing the need for smoothing |
the anode supply normally required |
for a valve detector, but in addition,
it behaves as a true straight line
detector with high input voltage
values, namely 24 or 36 volts, |-
according to the type employed. Of |
course, there is no form of ampli-
fication, but there are many cases
where that is not of material con-
sequence. Naturally, care must be
taken to ensure that the ** Wes-
tector’’ cannot be connected to any
form of battery or eliminator
supply, as the resulting current may
bring about its. destruction and
necessitate replacement, and in
addition the user must sec that

Coupling 7o
Preceging valve

e i

d

65

Further Notes on This

Interesting Development

By H. J. BARTON CHAPPLE, Wh.Sch., B.Sc:
(Hons.), A.C.G.L, D.I.C., A MIEE,

the component
ig joined round
the right way
in the circuit.

component,
and it is.es:

HF Couplirg 70
Precedmg ralve

show exactly what is meant, Here we see
the * Westector >’ arranged for a radio or
high-frequeney input with a transformer
coupled low-frequency output. This is
somewhat similar to Fig. 5 of the March
18th issue, a tuned grid circuit providing
the D.C. conducting path, whilo the
connection for automatic volume con-
trol is also indicated. Bear in mind
that when used as a radio frequency
detector, the unit should be preceded

ductance

A plainly 70 LF valve
marked red “ S
moulding indi- ]

cates which is by a low im-
the  positive pedance, high
end of the mutual con-

sential that a

screened grid
valve, a high-

to Fig. 2, will

Fig. 1.—A piece of crystal used for detection, and a
permanent crystal detector emploging this material.

+ Meg

'

of'
M?g’ ”’5’9

is below a certain pre-set value:

D.C. conduct- frequency
ing path be pentode or a
provided on S ToA VC medium  im-
‘the input side. = pedance  tri-

A _reference Fig. 2—A Westeclor arranged as an R.F. detector. ode. ~ When

acting as the
detector in superhet receivers, however,
that is, working at intermediate frequencies,
then an ordinary screened grid valve is
quite satisfactory. The same remarks, of
course, apply when full wave detection is
used as shown in Fig. 3.

Délayed A.V. Control

Now an additional note dealing with
automatic volmme control. In Figs. 2
and 3, this is effected by feeding back the
rectified carrier (arranged negative with
respect to earth) to the grids of the preced-

7| ing valves in the conventlonal manner.

In many cases, howevcr, a ‘“delayed”’
automatic volume control is to be preferred
and this is shown in Fig. 4. Here an
auxiliary rectifier renders the control
inoperative on signals whose strength
This
pre-sct value, corresponding in practice
to weak and moderately weak signal
strengths, is set up on a potentiometer
situated in the H.T. negative return lead.

(Continued on page 79.)

ol

70 AV C ]

4‘ 70 LF Valve
+
=
' ;)O’ Bias Fed
e Back 7o
Preceding
Va/ye;
£ > - =
Fig. 3.—A circuit em-

ploying a .Full Wave
Westector.

FPre-set Potenlcay
LN“_é»&qmz/ Strength

Norrmal 2
e eye

Fig. 5,—How the delayed automatic volume conqul differs

rom normal A.V.
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N last week’s issue of Pracricar WiRe-
LEss the preliminary notes of this
_receiver were given, and the complete
instructions for wiring up and operating
were given in brief form for those who wished
to go ahead with the complete reeeiver. In
order, however, that those who cannot wire
a receiver from a theoretical circuit may be
assisted, the following notes are written,
and these should be followed in conjunction
with the practical wiring diagrams given on
page 68. It would, perhaps, be as well to
point out liere onc or two apparent dis-
crepancies in the wiring diagram, theoretical
cireuit and list of components. First of all,
the coupling eondenser between the anode
of the screen grid valve and the detector
grid coil, is shown on the theorctical dia-

The Ferrocart Q.P.-P.
in the attractive Pelo-
Scott F.].C. Consolette Cabinet.

" earth terminal.

gram (published last
week) as a .001 mfd.
condenser, whilst in
the wiring diagram
on page 68 this is
shown as .0003 mfd.
These two values are
the limits betwecn
which the correct
value should be se-

lected. For general
results .001 will be
found best, but in

some particular cases
the smaller value will
be found to be just
as effective. In the
view of the under-
side of the baseboard,
a fixed condenser
with a capacity of .002 mfd. is shown
joined from the H.F. choke direct to the
This will not be found in
the list of components, and it need not
be included unless reaction is found to be
erratic in its adjustment.

Soldered Joints

If you examine the underside view
of the baseboard wiring on page 68
you will ses that two- leads are
joined to terminal No. 7 on the
coil nearest the panel. Terminal
5 on the next coil also receives two
wires, as does terminal 1 on the
same coil. If you prefer it, only
one wire nood be joined to thesc
terminals, and the second wire
should be soldered to a bared por-
tion of the wire a little way from
the coil screen. This is the prefer-
able method, as there is then no
risk of one of the wires squeeczing out
when the fixing
screw is tightened,
as might happen
when two loops are
clamped under the
screw head.  The
Luxus potentio-
meter requires solder-
ed connections, as no
screws are mounted
on this component
for the purpose, and
as some soldering
must be done, it is
just as well to carry
out the junction of
wires by the same
means. -
examine the wiring
you ill find one
or two points where
the wiring may be
simplified by means
of soldered joints,
and the construction
is also easier to carry
out by this means.,
For. instance, the
choke on the under-
side of the baseboard
has three wires joined
to the right-hand ter-
minal. One wire may
be taken straight
from the moving
vanes of the re-
action condenser to
the fixed .002 mfd.
condenser, and the

If you -

CONSTRUCTIONAL DETAILS OF

THE NEW SUPER-SEL

lead to the choke soldered to this lead, with
the lead from the anode terminal of the
detector valve soldered to a point a little

N\

gLZis
N AL
o Nt wan ,

The Joa, the ie, oo e e
course, just as efficient, i F(Alltﬂ Du%Jl R(l)ll; G
and provided you can 4

really solder well, is to See Pay

be preferred. There
are no other °
points in the

Rear view of the new ** Practical Wireless " pecei
Ferrocart coils.
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resuits in extra stray
capacities being intro-
duced, and these will
upset the balance be-
tween these circuits
until a suitable com-
pensation has been
made. For this purpose
small trimming con-
densers are mounted
on the right-hand side
of the gang condenser
and these should be
adjusted in the follow-
ing manner. Turn the
switch to the mediim
wave position, and
advance the reaction
control until the set
oscillates. -~ Now turn
the tuning control until you get a whistle
orshrick. At once slacken off the reaction
and endeavour to tune in the station. It might
be found that this can be done
fairly easily, especially if it happens
to be your local station working
only a few miles away. If it should
be a far distant station, however, it
may be found impossible to resolve
the signal, and therefore the pro-
cedure should be carried out at
some other part of the dial. Whena
station is finally obtained, so that
speech or music is intelligible, the
three sections of the condenser
should be trimmed, and for this
purpose you should obtain a wooden
screwdriver, or a.similar strip of
thin wood.- Looking down on the
set from the front there will be
found three small screws: disposed
along the side of the gang con-
denser nearest the two output
valves. These two valves have
been arranged on the baseboard
so that the first and second
adjusting screw may be easily
got at by passing the screwdriver in front or
behind the valves. Insert thescrewdriver in
between the two valves and the output trans-
former and carefully turn the trimmer on the
front section of the condenser, at the same
time rotating the tuning knob over two or

OUR NEW RECEIVER EMPLOYING
LCTIVE TUNING ' COILS

actual comstruction which need be men-
tloned! and therefore the following notes
regarding the adjustment of the receiver

three degrees on each side of the point where -

the station was originally tuned in. Ifit is
found that the strength of the station can
be increased, obtain the maximum position
on this trimmer, and then proceed to the
next one. Carry out this procedure with
each trimmer, but do not screw all the
trimmers right in.  If you do, the minimum
wavelength which cah be received on the
set will be raised and this will restrict the
tuning range. The operation is not difficult,
but should be carefully carried out, as the
reception of weak, or distant, stations will
depend upon the adeuracy with which the
three circuits are balanced. When you
think you have carried out the operation
carefully, tune in a station at the very
bottom of the medium waveband and see if
‘any adjustment of the trimmers will in-
crease the strength. Then do the same at
the top of the medium-waveband, and finally
carry out the procedure on the long waves
at two points on the scale. A point should
be found where at all these places the
adjustment of the trimmers either back-
wards or forwards results in a falling off
in strength. The receiver is now trimmed

(Continued on page 68.)

e 2 ey should be studied.! - /6" -
COMPONENTS ©  mrimmin
g 1
DIAGRAMS When first brought
e 68. . into use it is highly
T o i ST probable that nothing
will be heard as the

dial is rotated from
one end of the scale
to the other.  The
reason for this is as
follows. ' The three
circuits cmployed in
the receiver are
very sharply &
tuned. Each coil

is accurately
matched to its
neighbour, and
each section of
the condenser is
accurately
matched. The
connecting wires -~
between the
coils “and con-
denser, together with |
the other wires which
are joined to these,

TR
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per, employing

The panel layout.
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LIST OF COMPONENTS |

THE FERROCART Q.P.-P.
HI-MAG, THREE.

1 Set Ferrocart Coils. Colvern.

1 Three-Gang Condenser Assembly.
Brit, Radiophone,

4 4-Pin Valveholders. Clix.

2 L.MS. screened H.F. Chokes. Gra-
ham Farish.

1 Q.P.-P. Input Transformer, Type D.P.
36. Varley.

1 Q.P.-P. Transchoke, Type D.P.38.
Varley.

1 .0002 ﬁxed condenser, Type 670.
Dubilier.

1.1 mfc.l._ ﬁxed condenser, Type B.B.

Dubilier.
1 .001. mfd. fixed condenser, Type 670.
-Dubilier.
12 mfd. fixed condenser, Type B.B.
Dubilier. .
1 20,000 ohms resistance (Ohmite).
aham Farish.
1 50,000 ohms resistance (Ohmite).
aham Farish.
1 5,(;:00 ohms resistance (Ohmite) Graham
Aarts.
1 10,000 ohms Potentiometer, Type B.
Luxus. Preh.
1 One Megohm Grid Leak. Graham
arisil.
1 .0005 Reaction Condenser. Lissen.
1 On-Off Switch, Type S. 83. Bulgin.
3 Terminal Mounts. Belling Lee.
6 Tennmals, Aerial, Earth, Pick-up, L.S.—,
and'L.S.4+. (Type H). Belling Lee.
3 Wander Plugs (G.B.+, G.B.1, G.B.2).

Clix
15 Way Battery Cord (H.T.1, H.T.2,
H.T.—, L.T.—, and L.T.+). Bellmg

Le
2 Coils * Quickwyre.”” Bulgin.
1 220 V.S.G. Valve
1 210 H.F. ® } Cossor.
2 220 P.A.
1 Plywood Baseboard 12in. by 9in.
1 Peto-Scott F.J.C. Consolette Cabinet.
1 120-voit H.T. Battery. Lissen.
1 15-volt G.B. Battery. Lissen.
1 2.volt L.8. Accumulator. Lissen.
1 R. and A. “ Challenger " Speaker.

(Continsued from page 67.)

and there will be no need to
touch the trimmers again.

Operating the Reeceiver

The actual operation of the re-
ceiver is extremely simple, and of
course, is ‘‘one-knob tuning.”
That is to say, the central tuning
knob is simply rotated and the
stations are tuned in one after
another. If a signal is rather
weak, and you wish to intensify it,
the reaction knob is called into use.
The knob on the left is simply used
to change the band over which the
receiver tunes, whilst that on the
right switches the set on or off.
The remaining knob controls
the volume as well as having a
slight effect on selectivity. For in-
stance, in the London area it will
probably be found that when this
knob is in its maximum position, the
London stations are too loud. This
control is then used to reduce the
volume. ‘If, however, two stations
are heard within one degree, as

does occur in one or two parts of the |

medium waveband, this control
should be adjusted to slightly reduce
the signal strength of the wanted
station, and the reaction control
used to bring up the signal strength
to that required. . The selectivity of
these particular coilsis of such a de-
gree, however, that there will be
very little need to ;employ this
method of obtaining separation of
a station, and it is only in one or
two parts of the ‘- country where it '
will be found necessary to use these
controls in this manner.
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- JAVING studied the working of our |

typical three-valve set stage by

stage it now remains for us to
make a final examination of the receiver
as a whole. For this purpose I want you
to look at the three diagrams given herc.
Fig. 1 is the theoretical or “ circuit”
diagram, Fig. 2 is a pictorial representa-
tion of Fig. 1, but showing the actual
parts instead of using symbols, while Fig. 3
is a perspective view of the set as it

Conducted by JACE

"

aHmianit

(T |5 | () ) | G - { )

HOW YOUR SET WORKS

Part 6—Conclusion.

-
]
i

and

S | -t

connections which are normally partially
concealed by the chassis ; I shall therefore
confine my explanations to these two
diagrams.

N

DN

the sake of clarity, I omitted to deal with
previously.

You will remember that, in referring to
Figs. 1 and 2 in part 4 of this series,
I pointed out that there were one or two
little modifications shown there which
had not appeared in previous diagrams.
These I promised to explain later on.
Well, I propose to do that now. You
need not consult your back copies, since

l you what the set looks like in its assembled
form and to show the disposition of the
various parts, otherwise it does not help
much towards understanding how it
works. Figs. 1 and 2 are provided for
that purpose, as they show clearly all the

i
i@

REACTION CONDENSER
RERIAL ~a —

MEDILUM WARVE
WROING

EWITCH

not going to wade slowly through the
whole of the various processes again,
but rather are we going to make a quick
résumé of the functions of the different
parts and at the -same time clear up

those one or two little points which, for
- IVUD& RESISTANCE

§ would ordinarily appear. A Résumé Figs. 1 and 2 shown here include the
¢ This last diagram is included to remind Let me say right away that we are | part of the circuit I referred to.
! A~ TO N.T.4
i (AT ANODE RESISTANCE l
i RERIAL TO SPERKER
i \/ RERCTION IDNDECIfiRI/f TRANSFORMER ——
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CHANGE
SWITCH f "G 70.L.TH
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1 4 > TO.LT.~
LONC - WAVE '
WINOING
Lhutar] Fig. 1.—Theoretical diagram of the receiver. O

Obtalning Selectivity

First of all look at the top left-hand
corner of éither Fig. 1 or Fig. 2. Here
you will see the aerial connected to the
aerial coil. You will notice it is not
connected to the end of the coil as it was

ETECTOR

—— = N )

=N

TO SPERKER

& =

Fig. 2.—The same circuit, but showing the actual components instead of using symbols.
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shown to be in Fig. 10 of the first article
i of this series, but is joined to one of the
turns about half-way down the coil.
This is done in order to obtain what is
known as selectivity.

If the acrial were joined direct on ‘to
one end of the coil and the earth on to
the other we should get flat or non-
selective tuning. This means that if we
tuned-in a station the setting of the
tuning condenser would not be at all
critical. Of course, there would be one
particular position of the condenser at
which signals would be loudest, but if
we turned the knob several degrees
either one way or the other we should
still hecar the station slightly. In other
words our aerial circuit would still
resonate slightly.

Naturally this would not matter in the
least if we only wanted to receive one
station, but if we wanted to tune in to
another one which was sending out waves
of nearly the same length as the first
station there would be trouble. Imagine
what would happen! On turning the
knob or dial of the tuning condenser
from the position where the first station
was in tune, the sound would not suddenly
cease but would still be audible, although
gradually diminishing in strength, as
we moved the dial farther and farther.
As the second station would be transmit-
ting on a near-by wavelength we should
not have to move the dial through many
degrees before we were in tune with that
station. But the- first station would
still be audible.

Stations Overlapping

You may have experienced this sort
of thing with your own set, especially
when listening to a distant or weak
station separated from a powerful local
transmitter by only a few degrees on the
dial of your tuning condenser. The
powerful station could be heard on either
side of its proper tuning point and so
interfered with your reception of the
weaker station. Well, one very popular
method of overcoming, or at any rate
partially overcoming, this deficieney, is to
connect the aerial not to the * top”
end of the tuhing coil, but to one of the
turns-somewhe=: between the two ends

1

-

"“‘(

Fig. 3.—How the various parts are mounted on the ** chassis " to form the complete receiver.

~vhence the arrangement shown in Figs. 1
and 2.

Three Coils in One

Another point you will notice is that
the aerial coil is wound in two sections.
It is a dual-range coil as mentioned in
part 3. The upper section will tune to
the medium waves (above 200 to 500
metres) and the lower to the long waves
(say, 1,000 to 2,000 metres). Incidentally
this lower section is again split up by
being wound in two parts. Actually it is
really one coil, but half of it is wound in
one set of grooves and half in another.
When we wish to tune to the long waves
the switch marked *“ wave-change switch
is left open so that the medium and long-
wave coils act virtually as one large coil.
For reception on the medium waves this
switch is closed and so cuts the lower coil
out of action, leaving only the medium-
wave coil in use. Between the medium’
and long-wave coils is the reaction coil.

While on the subject of the coil (the
term * coil ” is often used to indicate the
whole wunit, comprising the medium-
wave, the long-wave and the reaction
coils) I must explain that in Fig. 2 the
connections from other parts of the set
are shown going straight to the windings.
This is done to make the connections
quite clear, but in practice they are
usually taken to terminals on the flange
or base of the coil as in Fig. 3.

Purpose of a * Choke *’

Following on from left to right in
Figs. 1 and 2, we come to the tuning
condenser. The arrow drawn through
it in Fig. 1 indicates that it is a variable
condenser. Then comes the grid con-
denser, the grid-leak and the detector
valve. We have already studied the
working of these so we will pass on to the
H.F. choke. This component, which
you will see is connected between the

| plate of the valve and the anode resis-

tance, has not been shown before, so I
will explain what it is and why it is
there. It is really a small coil some-
thing like a tuning coil, but smaller and
containing many turns of fine wire.
Its purpose is to direct some of the
current from the plate of the detector

valve through the reaction condenser
and reaction coil, instead of allowing
it to pass through the anode eireuit.
This is the simplest explanation of its
function, but it is really not quite so
straightforward as this, as the current
it is dealing with is of rather a complex
nature. I will endeavour to explain
it a little more fully, but if the next
two paragraphs look a bit too technical
you can easily skip themm. In advance
I warn you I am going to talk about
high-frequency and low-frequency
currents.

The current from the plate fluctuates
at both high and low-frequencies. I
know this sounds horribly technical,
but I will try and explain what it means.
You will remember that under the in-
fluence of the incoming wireless waves,
currents are set up in the aerial circuit.
These move backwards and forwards
very quickly, from which comes the term
high-frequency. However, when speech
or music is being broadcast, these currents
vary in strength. Sometimes a large
current flows first in one direction and
then in the other, then perhaps the next
moment only a small current will flow.
This variation in strength occurs at a
comparatively slow rate compared with
the actual oscillations backwards and
forwards, hence the term low-frequency.

By means of the grid in the detector

valve the plate current is made to vary,
in a similar way. As we saw when study-
ing the action of the valve earlier on, the
plate current rises and falls with each
individual surge of the aerial circuit
current in one direction, although it is
unaffected when it moves in the reverse
direction. This rise and fall is, of
course, at a high-frequency like the move-
ments of the aerial circuit current which
induced it. Also, like the aerial current.
the amount of each individual rise and
fall varies, this variation being at low-
frequency. There are, therefore, both
high-frequency and low-frequency varia-
tions in the plate current. Of course,
it is still only one current flowing in
one direction, but due to the two distinct _
rates of fluctuation it is often spoken
of as though it consisted of two currents
—high-frequency currents and low-fre-
quency currents. From many points of
view this is a convenient way of looking
at it.
‘“ Well, what has all this got to do with
the H. F. Choke ? ”’ you may ask. The
answer is that the choke allows the low-
frequency currents to pass unhindered
but * chokes ” back the high-frequency
currents. The low-frequency currents
pass on through the anode resistance
while the H.F. currents not being able
to get through the choke, have to go
via the reaction condenser and eoil.
They are there used to boost up the in-
coming signals as we saw in part 3.

A Double Function

Incidentally the high-frequency choke
serves a double purpose. Not only
does it direct the H.F. currents to the
reaction circuit where they are wanted,
but it also keeps them from the grid
of the next valve where they are not
wanted. It is the low-frequency varia-
tions, or as they are sometimes called
the * speech ’ frequency variations which
we want to amplify, and which we

{Continued on page 88.)
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EVERYTHING RADIO

TELSEN SUPER “* SELECTIVE "’ 4. Complete Send
Kit of Telsen Parts in Sealed Carton. Cash 9,
or C.0.D. Carriage Paid £4/1§/6. -
Balance in 11 monthly payments of 9/-. only
(Set of valves add 5/3 to each of 12 payments.)
TELSEN *“SUPER* 6. Complete Kit of
Telscn Parts in Sealed Carton. Cash or
C.0.D. Carriage Paid, £5/18/6.
Balance in 11 monthly payments of 10/10. only
(Set of valves add 7/5 to each of 12 payments.)
TELSEN ** ALL-MAINS *’ 3. Complete Kit of
’].\l;elsen Plarts én hSealeéi OCarton For A.C. Send
ains only. Cash or D. Carrlage Paid
£6/18/6. 8 12, 8
Balance in 11 monthly payments of 12/8. only
(Set of valves add 5§/7 to each of 12 payments.)

NEW BLUE SPOT PERMANENT MAGNET Send
MOVING-COIL SPEAKER 29 P.M. With input 5,2
transformer. Cash or C.0.D. Carriage Paid,
£1/12/6. only
Balance in 6 monthly payments of 5/2.

BLUE SPOT UNIT AND CHASSIS. Type Send
39 P.M. Including matched transformer. 5 6
Cash Price, £2/19/6,

Balance in 11 monthly payments of 5/6.

SPECIFIED FOR THE
FERRCCART Q.P.P. HI-MAG THREE

R & A ‘““CHALLENGER’ PERMANENT Send
MAGNET MOVING-COIL SPEAKER. With 6,6
special Ferranti multi-ratio input transformer.

only

Cash Price, Carriage Paid, £1/15/0. only
Balance in 5 monthly payments of 6/6
ROLA PERMANENT MAGNET MOVIMG- Send

COiL SPEAKER F.6.
input transformer.
Carriage Paid.
Balance in 11 monthly payments of 4/8.
ATLAS ELIMINATOR. Type A.C.244.
tappings, S.G., Detector and Power. Outfit
120 volts at 30 m/A. Cash Price, £2/19/6.
Carriage Paid.
Balarce in 11 monthly payments of §/§.
GARRARD INBUCTION GRAMOPHONE Send
MOTOR. For A.C. Mains. Modei 202. Mounted 4,1
on 12-inch nickel motor plate with fully
autormatic electric starting and stogpmg switch. only
Cash Price, £2/10/0. Carriage Paid
Balance in 11 monthly payments of 4/7.
W. B. PM4 Q.P.P, MOVING-COIL SPEAKER. Send
With input transformer. Cash or C.O.D. 5,9
s Carriage Paid, £2/2/-,

With Universal tapped
Cash Price, £2/9/6.

4[6
Three Send

only

Balance in 7 monthly payments of 5/9. only
GARRARD AUTOMATIC RECORD CHANGER
for A.C. Mains. Mounted on unit plate com-  Send

plete ready for fitting in position, including 18,6
Garrard pick-up and tone-arm. Cash

Price £10/0/0. Carriage Paid. only
Balance in 11 monthly payments of 18/6.

PILOT
a CONVERSION KIT

Mams Results on any Battery Set.

CONTAINS 1 Q.P.P. Delivered Carriage Paid
Transtormer, 1 Q.P.P. on first payment of

Output Choke, 4 Non- ,
6 -

Inductive Resistances,
1 Potentiometer, 2
Manshridge Conden-
sers, 2 Valve Holders,
1 Tone-Compensating

Balance in 7 monthly
Condenser, 1 475
Choke, ©.B. Plugs, payments of 6/-.
Wires, Screws, Flex, Cash or CO.D.
etc. Carriage Paid 42/6.

WITH FULL SIZE diagrams and constructional notes
SEE PAGE 1075 PRACTICAL WIRELESS, FEB. 25th ISS30E

From PETO-SCOTT—Pioneers in Radio since 1919

CASH, C.O.D.
x %k * % k Kk Kk

NEW

REVOLUTIONARY

PILOT GUARDIAN
QPP. 4-VALVE KIT

DOUBLE OUTPUT—SAVES 50% H.T.

EVER beforc has it been possible for the
Home Constructor to build such an
efficient receiver as cheaply as this Peto-

EASIWAY

FERROCART,

QPP THREE!

KIT £ 99 Author’s Kil of Firs* Speci-

fied Components including §
ready drilled panci and

assembicd and drilled plywood chassis, less valves, i

speaker and Cabinet, CASH or C.0.D.

Carriage Paid, £8/7/6. Deliverea,

)
Carriage Paid, on First Payment of l5 4

Balancz in II monthly _payments of 15/4

I

KIT “B8 ”|
I as Kit ** A,” but thh.
Declivered, |

W
'KIT “C :I
I as Kit A" com- |1
| flete_with valves and,
jcabinet, put tessg
| speaker, Delivered, |
: garnavetPaxg on Firstia
ayment o [}
I Balancein 11 21, !
{ monthly payments of!
{ 21/-. Cash or C.0.D.
| Carriage Paud SII/S/O.

[}

B

Battery Shelt and Speaker Baffle 3/6 extra or add
4d. to each payment,

EXCLUSIVELY SPECIFIED

PETO-SCOTT OAK CONSOLETTE CABINET (Tvpe

"'Valves.
| Carriage Paid, on Flrst'
) Payment of

| Balance in 19,"
! 11 monthly payments}
! of 19/-. Cash or €.0.D. !
| Carriage Paid, £|o,'s/s

e e e e e e e

F.J.C.), 15/6.
Selected C.0.D. ltems. You
= pay the postman. We pay
post charges over 10/-.
£ 4. O
1 PETO SCOTT Red Triangle Panel 16 x B' ready
drilled co o 6 0
1 COLVERR Sef Ferrocart Coils . 210 ©
1 BRITISH RADIOPHONE Three-Gang Uundenser
Assembly, type 344, with Dust Cover & Disc Drive 1 13 0
1 VARLEY Q.P.P, Inpnt Transformer, type D.P.36 17 ¢
1 VARLEY Q.P.P. Tranachoke, typc D.P.38 . €
‘1 Plywood Chassis 18 x 10 x 3}° cssembled xmd
ready drilled for valve holders 8

Set of Specified Valves, Sz/l/

[T A ] mepcinle” DT R g S

Scott Guardian Q.P.P. 4-valve Kit. [tincorporates
the most sensational development in Battery
Set Design, QUIESCENT PUSH-PULL, giving
you mains volume and quality with a saving ot
50 per cent. H.T., yet using only Iow-pn:ed
smali H.T, Batteries.  The finest S. G.,
q.P.P. Kit Set money can buy. Send !or FREE
** How {o Build ** Constructional Chart and full-
size diagrams, SEE PAGE 74 THIS ISSUE.
'Y 99 Complete Kit of Parts inclnding
K T A ready-drilled  panil, but - lese 7 6
Valves, cabinet and meter. CASH
or C.0.D. Carriage Paid, £3/19/6-
7/6 Deposit and 11 monthly payments of 7/3.
fommenn
: CERIY AsKit “A ) a @ 79 As Kit A 7}
K'T B but wiﬂulKlT but withi
:anves, less cabinet and meter.} 1Valves and Table Cabinet less|
iCASH oz 'C.0.D., Carriage) ! meter. CASHorC.0.D., Car-}
:léaxd ﬂeﬂsf Delivered,, :Emge Pmd,Pf'ylalo Delxvered,
arriage Paid, on 1 (Carriage Pazid, on
IFiest Payment of 12/6 \First Payment of 14/-'
|Bnlance in 11 monthly vny-- lBalnnce in 11 monthly pay-}
i _ .__ments of 12/6. meats . of_14/-, _|
KIT 11 D 99 As Kit “C Y bnt with Consoleite cabinot lest
meter and speaker. CASH or 0.0.D., Car-
riage Paid, £83/0. /_
Delivered, Carriage  Paid, on First Payment o!
Balance in 11 wonthly payments of 15/,

GUARDIAN Q.P.P. METER
10/- Extra. Add tid. to each monthly payment.

FURY FOUR

Battery Model.

KlT 1 A 99 Author’s Kit of specified parts,
including ready drilled pnnel

but lesr valves and cabinet. Delivered, IZ
-

Carriage Paid, on First Payment of
Balance in 11 monthly payments of 12/-,
CASH or C.0.D. Carriage- Paid, £6/10/0.

KIT ©“g»
KIT “B”| {as Kit “A " but with
As Kit ** A " but with valves and Peto-Scoit

American Type Cabinet
with lift-up lid. De-
livered, Carriage- Paid,
on Fnrst Payment of
18, Balance in 11

monthly pay-
ments ot 18/6. Cash or
C.0.D., Carriage Paid,
£10/2/6.

valves, less cabinet. De-
livered, Carriage Paid,
on First Payment of
11, Balance n 11

monthly pay-
ments of 17/3. ASH
or €.0.D., Carriage Paid,
| £9/7/6.

PETO-SCOTT CO,,

West End Showrooms :
Dear Sirs, Please send me CASH/C. /0.D./H.P

Ltd.,, 77,

NAME

62, High Holborn. London, W.C.2

for which I enclose £.......... Gl WO Se d. CASH/H.P. Deposit.

London E.C.1.
Clerkenwell 9406/7.
Telephone : Holborn 8248.

City Road.,
Telephone :




72

PRACTICAL WIRELESS April 1st, 1933

Rear view of our first superhet—the
Supersonic Six.

—HE selectivity problem almost daily
grows more acute. Those readers
situated well outside the swamp areas

cannot realize how difficult it is for

listeners situated beneath the aerial of
some high-powered transmitter to re-
ceive and separate programmes. The
only solution from their point of view
is either a one-station receiver or a
superhet. Hundreds of readers wrote
to me just after I published details of
my Fury Four asking whether it
would be selective within five miles
of their local station. Quite frankly, it
would not. I promised those readers,
however, that I would shortly publish
details of a cheap yet highly efficient
superheterodyne which would cure
their troubles. I have been too busy
with the Fury Four to publish this
information before, but in order to

satisfy those demands this week I

give preliminary details of it. Its

salient features are high sensitivity,
high selectivity, only two tuning con-
trols, low battery consumption (12 to

15 milliamps), distortionless volume control,

automatic grid bias, and it functions ex-

tremely well with a frame aerial. As with
the Fury Four, I am not over-stating the
case when I say that this, the first super-
heterodyne receiver to be published in

PracricaL WIRELESS, is a star performer.

The first detector functions on the anode
bend principle of rectification, and the
signal input is derived from the frame
aerial. Local oscillation from the oscillator
valve (incorporated into a mew type of
circuit evolved to keep the oscillator
current down to g very low figure) is
introduced into the frame aerial circuit
via the centre tapping on the aerial itself.

The beat frequency of 126 kilocycles

obtained by heterodyning the incoming

signal with the oscillator is transferred to
the grid circuit of the first intermediate
frequency amplifier by means of the special

INTRODUCING—
- THE SUPERSONIC SIX

OUR FIRST SUPER-HET

A Six-valve Super-heterodyne, Wiring Diagrams and
Constructional Details of which will be Given Next Week™

By F. J. CAMM

band-pass transformer.
A further stage of in-
termediate frequency
amplification is given
by the fourth valve
and the second trans-

a centre position to the medium wave
when turned anti-clockwise, and to the
long waves when turned clockwise. This
switch and the oscillator coil form a single
unit. Note that this set is erected on an
aluminium chassis which can be obtained

former. The signal is
passed to the second detector by means of
another transformer, and finally transferred
to the pentode output valve by means of
the low-frequency transformer. Automatic
bias for the loscillator valve and the
pentode is obtained by means of the voltage

with valve-holders already mounted in
position from Messrs. Wright and Weaire.

The high degree of selectivity that can
be obtained from this set is due primarily
to the use of the special I.F. transformers.
These are designed to operate on the band-
pass principle, and have a tuning curve

9 kilocycles in width. It should be noted
that these transformers are made in two
types ; with pigtail lead for connection
direct to the anode of the variable-mu
valves—List No. O.T.2 (for positions T.
and T; in the circuit), and without the
lead—List No. O.T.1 (for position T, in
the circuit). The use of a frame aerial
gives the user a great advantage from
the selectivity point of view.

The H.F. choke in the second detector
anode circuit is important and forms,
in conjunction with the .001 by-pass
condenser, a filter circuit to eliminate
the H.F. component from the L.F.
output of the detector.

Automatic grid-bias is an innovation
somewhat new to battery sets and pos-
sesses one great advantage over the con-
veriience of not having a grid-bias bat-
tery to worry about ; as the H.T. battery
runs down, the grid-bias to the oscillator
and output valve falls in sympathy.

Another view of the Supersonic Six.

drepping resistances.
Volume control is obtained
by varying the bias ap-
plied  to the variable-mu
intermediate frequency valve
by means of the potentio-
meter.

A strong feature of the
receiver is the clean - and
symmetrical panel layout, the
right hand dial is for tuning
the frame aerial circuit, and
left-hand dial is for tuning
the oscillator circuit to the
correct frequency difference.
The remaining controls are - ’
the knob for ocontrolling _ K &% :

volume, and the on-off wave R T T P
e e

change switch, which per-
switching the set off when in Sub-baseboard view of the Supersonic Six. Note the clean lay-out.

forms the three functions of

bs.. "y

1 Paxolin Panel drilled 14 in. by 8 in. ; (Peto-ScottY 1 0.002 mfd. condenser, type 34.

(T.C.C.) 5 Terminals (2L.S. and Aeriall,2 and 3)
1 Aluminium Chassis ; drilled 14in. by 8in. ° 1 0.01 mfd. condenser, type 34. (T.C.C.) (Belling Lee)
" A ’ . (Peto-Scott) ) Special Resistance Unit. (Dubsilier) 1 Centre tapped frame aerial. (Eelex)
1 osdc'l"law:i Eodb and Switch unit thh(wv/vm;!:n;' 1 1 meg. Grid Leak. (Dubilier) 8 4-Pin sub-baseboard valve-holders. (Clix)
1al am noo. earite . g ") v - '3
1 LE. Transformer. (Wearite type O.T.1) 1 300 ohm}s‘ Grid Lcakl.z 3 (Dubilier) } i-sm sBul:tbaselga:: (\;&;{;.e :OH;;-T L SrCl-r)
1 LF. Transformer. (Wearite type O.T.2) 1 20,000 ohms 1 watt Resistance. (DUbflfer) -Lay attery Lol - M. (B—cl'h sy
T H.F. 10 Choke. (Bulgin) 2 40,000 ohms 1 watt Resistance. (Dubilier) » Ro—iy 4 . ng Lee) :
1 Special 8 mfd. condenser block. (Tr.cc)y 1 1 amp fuse. (Microfuse) é ;éM i valnsﬁel;“l)“:{w;gz(l:glisppe;;eg.v S(Wé B.)
2 0.1 mfd. eondensers, type 65. * G | F o . o) © PO DET, 320 BT, "2 0 220VSC. @)
1 0.0002 mfd. condenset, type 34. (T.C.C.) 2 0.0005 variable condensers with slow motion 1 Lion 120-volt H.T. Battery.
1 0.0003 mfd. condenser, type 34. (T.C.C.) dial, type No. 2 S.M (Polar) 1 Ediswan 2-volt 40-ampere hour Ac [

LIST OF COMPONENTS

e en
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for the “ALPHA” PUSH-PULL THREE

... the Speciﬁcation
says

POLAR.

Again the unquestioned reliability of Polar
has prompted the designer’s choice. The
Specification of the “Alpha” Push-Pull Three
says Polar. Follow that specification in the
knowledge that you use a condenser which,
with its rigid die-cast frame, ensures accurate
tuning—for all time.

Write for Polar Leaflet.
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s T | CONDENSERS

O @ANGHEONIDENSER WINGROVE & ROGERS LTD,
188-9 Strand, W.C.2. Works: Old Swan, Liverpool

{2 x .0005) ’
1 ) 6 Telephone? Temple Bar 2244
)

_______ e e D 2649

- O

%IEE’EHHIIIIIIBHIIIHIIEEEIIH“Hllllll.llllllllﬂll!EIIIIUIEIIIIIIIII.IBIIllllll.
£ “NEW RADIOS FOR OLD!”  Gue'votser cveny
® READ WHAT THIS DELIGHTED CLIENT SAYS

WE CAN GIVE MORE WHEN
17.12.32

YOU SELL AND CGHARGE
LESS WHEN YOU BUY
YOUR UP-TO-DATE MODEL
= I wish to say that I appreciate the husinesslike c_ABsI:lLSgOSIRPEAI!I‘}gkIElASBEY
manner in which you dealt with-my enquiry and the Write for particulars of our
fact that your offer, in all circumstances, was a L
reasonable one—this in contrast to the evidently
absurd offers made by other firms who frequently
advertise a similar business ...

amazing exchange offer, en-
closing 1}d. stamp, naming
your old set and the new model
you fancy.
L.G., Rochdale, Lancs. Ref. No. 816§.

‘ THE LARGEST RADIO EXCHANGE

rree wineress ser o ) RADIALADDIN, LIMITED ff S\WSRE Sheo “Knébom
INTRODUCE THE RADI- —

ALADDIN CLUB ! DEPT. PR, 46, BREWER STREET, LONDON, W.1. 'PHONE : GERRARD 4055 |m

CP P L PR L L L [ L P DR F L L PP PP PO P DO E ]

ANY MAKE OF SET, KIT OR
RADIOGRAM  SUPPLIED.

You iwill never realise the
pleasure of radio until your set
is right up to dale,

Hundreds of testimonials from
satisfied Clients!

VISIT OUR SHOWROOMS
FOR WONDERFUL
BARGAINS.

A FREE QUOTATION WILL
FOLLOW.

Read this p 7

QUALITY

Produces

EFFICIENCY

TESTED BEFORE DESPATCH
The original BECOL ebonite low loss formers are thoroughly
reliable. They are used in all parts of the world. Look for
the BECOL trade mark. Ask your dealer, If unable to
supply, write direct, SEND NOW, enclosing 6d. (post free)
for up-to-date handbook of tuning coils for DUAL RANGE,
BAND-PASS, and SUPER-HET. circuits. Fully illustrated
with data, A very interesting handbook,

RODS. SHEET, TUBES, PANELS

The BRITISH EBONITE Co., Ltd.,

Hanwell, London, W.7,

NO.#195/33

\AMALGAMATED METAL

INDOOR AERIA

Get more stations, more volume and greater
selectivity with this efficient and convenient
indoor aerial fixed neatly. ronnd the room.

No unsightly wires, The * Het * adhesive
aerial gives a finishing touch to the walls, and
improves reception, In gold or silver
finish, with special brass ferminal plate.

It iooks as good as it is—better than any

other aerial,

From all radio dealers or direct from

UNIVOLT ELECTRIC, LTD.,
Balfour House, Finsbury Pavement, E.C.2,
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HE Peto-Scott Company have just
submitted to us one of their new
kits bearing the above title. As

this explains, it is a four-valve set employing
quiescent push-pull in the output stage,
and the d¢laims are: treble output, mains
quality and volume with batteries.
kit is most attractively marketed in a carton
containing all the separate parts in various
divisions, and is made up in four different
types. Kit “ A for instance, is the
complete set of parts for the receiver,
including a ready-drilled panel, but with
no valves, cabinet or meter. At the other
extreme, Kit “D?” is complete with
cabinet, valves, etc. The first-mentioned
kit costs £3 19s. 6d., whilst the “ D ” Kit
costs £8 3s. The actual assembly is ex-
tremely simple, and is assisted by the
Jarge sheet of instructions which ac-
companies the kit. The baseboard is
covered with foil to assist in screening
and provide a common earth return,
whilst the H.F. stage of the receiver is
separated from the remainder by means
of a vertical screen. The circuit consists
of ascreen grid valve,detectorvalve,
and two pentodes in the output
stage. The coupling between S.G.
and detector valves is of the normal
parallel-fed tuned anode arrange-
ment, with coils wound on small
diameter, air-spaced formers. The
two wavebands are provided in the
usual way by short-circuit, one sec-
tion of the winding for use on short
(or medium) waves. Thedetector valve has
the primary of the Q.P.-P. transformer con-
nected direct in the anode ecircuit, and is
provided with a resistance across the
primary for reasons which have already
been pointed out in these pages in the
articles on Q.P.-P. The anodes of the
output valves are coupled by means of an
output choke which is provided with four
separate output tappings, so that the
impedance may be correctly matched to
the particular loud-speaker, which is
employed with the receiver. The remainder
of the circuit is quite straightforward,
except, perhaps, for the introduction of a
potentiometer across the grid-bias battery
to ensure that this is discharged at the
same rate as the H.T. battery and so main-
tain the balance between the Q.P.-P. valves.

LATEST KITS TESTED
KIT—Pilot Guardian' 4-valve Q.P.-P.
MAKERS—Peto-Scott Co., Ltd. -
PRICE—Kit “ A £3.19s. 6d.; Kit “B,”

£6 1385. 3 Kit “ G, £7 13s.; and Kit “ D,”’
£8 3s.

.
.

CIRCUIT—Screen grid H.F., detector?®
two pentodes inm quiescent push-pull-
Provision for gramophone reproduction. i'

REMARKS-Splendid results at full-room
'strerigth “from” many stations. Quality
of tcp{roductipn, very high. . Ecomomical

* to'maintain: The kit may be purchased
on hire purchase terms if desired.

The |

| i8 - suggésted to

THE PILOT GUARDIAN
4-VALVE Q.P.-P, KIT

b asgarne 00 as- 0n

Assembly

The assembly of the receiver is extremely
simple, and according to the instruc-
tions, the panel should first be assembled,

one at 10s. and one at 7s. The detaiils

a task which can be completed in Jess than | given for matching are very complete, and,
half an hour. The baseboard components | of course, once carried out there is no

Rear view of the Peto-Scott Guardian 4-Valve Q.P.-P. kit

assembled.

are next screwed down, and the screen is
left until last. The complete assemnbly,
ready for wiring, may be carried out within
an hour, so that there is nothing tedious
or difficult about the work. All screws
are provided, and a’ penknife, screwdriver
and pliers are the only tools required.
Wiring, as with any receiver, is a job which
must be carried out intelligently, and the
large sheet aecompanying the kit explains
the wiring, in stages. For instance, the
first point to be wired is explained thus:
“1. ‘I’ terminal to F— of Valveholder
V.1.” This detailed method of explain-
ing the wiring is
carried out right
through the set and
therefore no wire-
less knowledge of
any sort is required
to enable it to be

completed. The
balancing of the
pentodes - i3 alsp

very _clearly ex-
plained, and_ al-
though, a mefer

enable the current
readings to be ob-
tained, this may no 'doubt
be easily obtained for the o
purpose of adjustment.
Messrs.  Peto-Scott supply
fwn meters for the purpose,

farther need to touch them.

The wavebands -covered by the
réceciver are 200 to 600 and 1,000
to 2,000 metres. The provision
of a small. adjustable condenser
in the aerial lead enables the
selectivity to be adjusted.

The panel also contains a re-
action condenser, an adjustable
anode coupling condenser, in ad-
ditjon tothe two tuning condensers.
With the left-hand condenser fully
in mesh, the selectivity is poor, and
signal strength is greatest. The
central knob also varies the se-
leetivity, and the combination of
these two knobs will enable the
receiver to be adjusted for prac-
tically any locality. Tested in the
centre of London, in a bad distriet,
quite a number of stations could be
tuned in on the loud-speaker, and
on the London stations the volume
was fully up to what is expected
of pentodes in gquiescent push-pull. A
moving-coil loud-speakér was fully loaded,
and gavée more than sufficient volume for
the home.” The adjustment of the two
condensers, already referred to, enabled a
very complete control of selectivity to be
obtained.

Gramophone pick-up terminals are pro-
vided on the rear of the baseboard, and,
as there is no switch, the pick-up
must be fitted with a switch at a
convenient point on the motor-board.

The kit is certainly a very good pro-
position for those who wish to build up a
. set of this description with-
out any trouble, and at the
price, it represents excellent
value for money.

Panel view of the Peto-Scott Gaardian 4-valve Q.P.-P. kit.
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¢¢ Cheap ** Receivers
FRIEND of mine recently “fell” for
one of those cheap receivers frequently

advertised. by some of the large Depart-
mental Stores in the daily Press. He
thought he had secured a wonderful bargain
in obtaining a four-valve all-mains sct for
ten guineas, and was most annoyed when
I told him that he had made a .foolish
purchase. Anyhow, the set duly arrived,
and on connecting up it worked—but oh!
what quality (?), and what mains hum'!
Distant stations could be brought in, but
only, very few of them were free from
interference by the ““local " about fifteen
miles away. I do not say that this set is
typical of all the checap sets advertised,
but very few are worth buying. Most of
them are nasty, jerry-built affairs, entirely
without® a guarantee of any value, and
when a.n?'thing goes wrong it is practically
impossible to have repairs done, partly
because the components are inaccessible
and partly because the average dealer and
repairer has no knowledge of the receivers.
Even if he had, it is scarcely likely that he
would care to associate himself with an
instrument he knew to be ‘‘ shoddy.”

Half or Full-Wave ?

AM often asked whether it is better to

employ full-wave or half-wave recti-
fication in an A.C. mains set or eliminator.
Theoretically, a full-wave rectifier is more
efficient, but the dfference between the
two systems in this respect is not very
great in practice. A more important con-
sideration is that of mains hum, and
when the supply is at a frequency of
50 cycles, hum is often less pronounced
when rectification is on the full-wave
principle. The reason is that the D.C.
“ripple ”” is then at 100 coycles, and the
smoothing circuit is rather more effective
in consequence. It might appear that the
same argument would apply in the case of
50-cycle mains, but there 1s another little
point to consider. A 25-cycle hum (such
as would he produced by half-wave recti-
fication) is not so easily detected by the
ear, nor so well reproduced by the loud-
speaker, whereas a 50 cycle note is much
more conspicuous.” The main objection to
balf-wave rectification is that a more
efficient smoothing circuit is required and
thus either larger chokes or more condensers
are necessary.

Short-wave ‘¢ Transmitters *’

RECENTLY ran up against a rather

peculiar form of interfercnce that
might be new to some readers. A very
sensitive short-wave super-heterodyne was
in use, and whilst listening to Schenectady
(W2XAD) on 19.56 metres, we were nearly
deafened by a horrible mixture of * crack-
ling and, fizzling ’ noises. This went on
for a minute or so, and then suddenly
disappeared without any alteration having
been made to the set. Having had similar
experiences before, I at once suspected
that the noises had been caused by the

‘change in the circuit.

PRACTICAL WIRELESS
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ignition system of a motor-car, and inquiry
revealed that a neighbour had just arrived

home in his Morris Minor. Incidentally,
every type of car has its own *‘ wave-
length,”” and can be tuned-in fairly accu-
rately. Fov instance, the * wavelength ”
of an Austin Seven is about 18_metres, of
a Morris Cowley, 22 metres, and of motor-
buses and lorries, generally in the region
of 40 metres. The larger vehicles can often
be heard even on the broadcast bands, as
many readers who live near a majn road
will know only too well.

Non-corrosive Flux for Soldering

F you have ever attempted making your

~ own transformers or coils, using_ very
fine .wire, you will have found sooner or
later that it is often desirable, if not
necessary, to solder the hair-like wire to
a terminal or to some other wire. When
doing this you must be careful not to use
a flux that has any corrosive action, for
the smallest amount of corrosion will
quickly eat through the very small cross
section of the wire. A good non-corrosive
flux can be ecasily made by dissolving
powdered resin in ether. Ether can be
generally obtained from any good chemist,
but- you must take good care not to bring
it near a naked light as it is highly in-
flammable. Use as little flux as possible in
all soldering operations and see that the
soldering iron is well tinned before you start.

Variable Mu Valves
T is astonishing the number of people
who overlook the advantages of the vari-
able Mu valves when replacing an ordinary
screened grid H.F. valve in their set. It is
not possible to find a better form of volumhe
control and still retain all the old character-
istics of the old valve. The introduction
of this type of valve calls for only a slight
The grid return is
taken to a potentiometer having a resistance
value of about 30,000 ohms. This eoin-
ponent is connected across a grid bias
battery of the nine-volt type. In order to
get a perfectly equal. reduction of volume
a potentiometer of the Lewcos or Coelvern

graduated type should be chosen. It wil1
be noticed, in districts where strong signals
from a local high-power station have to be
dealt with, that there is no falling off of
quality when the volume is reduced to the
merest whisper. One of the greatest troubles
with H.F. valves is the itroduction of
cross modulation, and it will be noticed
when using this new type that this is
reduced to a minimum if no¢ entirely cut
out, as it should be if the right type of
circuit is used. I should mention a special
switch is required in the L.T. circuit to
break the circuit when this new addition is
made. The connections are shown on the
characteristic curve sheets,

Empire Broadeasting

HOSE of my readers who are living over-

seas, perhaps in one of the great Domin-
ions or Crown Colonies, are now looking for-
ward with a great amount of interest to the
tinie when they will be able to hear News
and Concerts from the heart of the Empire.
The new station at Daventry is now ready
for testing purposes, and before many days
are past it may be taken for granted this
station will be giving a twenty-four hour
service which will enable every part of the
world to receive a programme during their
evening hours, and in many cases all day
long. Doubtless a great number of
people are in a quandary of how, and in
what way, the best advantage can be taken
of this new service. They may wish to
know which is the best set, or circuit, to
use, or what kind of an aerial is most suited
to their particular needs. Well, we folks
at home are ready to do our bit by way of
helping you, and anyone who cares to write
Jace, enclosing a stamped addressed
cnvelope, or post office stamp coupon, to
Pracricar, WIRELESS, Southampton Street,
Strand, London, W.C.2, will reccive advice
in this direction. We people in the Mother
Country are hoping that the innovation
will bring happiness to all who are lonely,
and longing to be in touch with home.
though separated by thousands of miles of
sea or land.

The Mount Everest Expedition

The Westland Wallace machine used for the Mount Everest flight.
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THOUSANDS
OF POUNDS
IN PRIZES

are to be 'won every
week in

CROSSWORD
COMPETITIONS
There will be many
happy winners, Why

not-be one of them ?

‘For' success insolving
Crosswords a good Dic-
tionary is indispensable.

THE NEW -

Comprehensive

DICTIONARY

Is_the book you
want. It has help-
ed others to win.

it will help you.

Contents include :
150,000 Definitions
10,000 Synonyms and An-

tonyms
3,000 Gazetteer Names. 2,000 Foreign Phrases.
1,000 Biographical Entries. 16 Maps in Full
= Colours
| THE HOME LIBRARY BOOK CO.,
F'VE DAYS’ | 23.24, TAVISTOCK ST., LONDON, W.0.2.
i Please send me on FIVE DAYS’ FREE APPROVAL the

e e ———— ENEW COMPREHENSIVE DICTIONARY. I will ‘either
FREE TR'AL jreturn it to you on the sixth day or send you 2/6 and
————

Fill in the Free Exam-

ifollow up with seven monthly payments of 4/- each and
j2 final payment of 2/-. (Cash price on sixth day, 31/-.)

ination Korm and post

to-day. No charge or

obligation Is involved.
————— Pract. Wire., 1433 ... . ...

iName ...
i

i.{ddress .

@eo. Newner, Ltd.

THE NE W METHOD
of DETECTION

The advent of the Westector brings the
ideal detector n step nearer. This develop-
ment of the Westinghouse Metal Rectifier
enables the rectification of radi-frequency
currents to be obtained by the use of a
copper-oxide detector, which requires no

bigger than a grid leak.

The Westector will handle large inputs and will give
best results in thé I:F. stages of a Superheterodyne
Receiver, or in a straight set when preceded by at
least two stages of H.F. amplification.
not be used in a set without H.F. amplification.

Full ‘particulars are now available, and a capy of
the descriptive leaflet will be sent on receipt of the
attached coupon.

(LR

HIGH FREQUERCY
PETAL DETECTOR
THE WESTINGHOUSE BRAKE ‘&
SAXBY SIGNAL Co., Ltd.
62, YORK ROAD. KING'S CROSS,
LONDON, N.W.L

-------------- COUPON~ e o
Please sénd me full details of the Westector,

Namte ... v oovm s e eirin s Dok B = e ST

Addpess). . : .. coee o e Bl G Bl MORN. Ao cagoag N ey | |

anode or filament current and which is no

It should-
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Geo, Newnes, Ltd.
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PIONEERS OF
RADIO-1

A.F. BULGIN & CO.,LTD.

In the belief that readers will be inter-
ested in the development of those firms
.who have done pioneer work in Radio,
we shall from time to time, under
this title, give details of those early
firms whose enterprise and vision are
largely respon51ble for the development
: of ereless.

IRELESS firms come and wireless
firms go.
of & sucoessful industry is not

created by the. birds of passage who do no
pioneering but live, limpet-like, upon the
-work of others. In almost every case these
_parasitic appendages to the radio trade
(all industries have them) have a short life
and not often a gay one, which is, after
all, fortunate for those firms such as A. F.

-Bulgm and Co., Ltd., of Abbey Road,

Barking, whose works I recently v1sn’oed

There is not a wireless constructor who does

not know the name. There can scarcely
. be a constructor who has not used a Bulgin
.component. They have been in the wireless
component industry from the very start
of broadcasting,.and only a firm with the
ideals and outlook of A. F. Bulgin and Co.,
Ltd., could have successfully survived the
- vicissitudes through which the radio trade
has passed.

A sound reputation for. quality and
reliability gradually acquired is a far
better thing than the forced and somewhat
spurious, if short, reputations enjoyed by
what I may call the radio jumpers. For
.the firm of Bulgin knows not the name of
junk. There is no need for any radio con.
structor to use junk when components
of the Bulgjn callbre are available for.the
same price, and i many cases below.
You cannot all do as I did and visit the
works. Fortunately, this famous . firm
has an excellent shop window in its splendld
catalogue, one of the best (and it always
has been) issued by the radio trade. It is
a text-book, and 1 recommend all readers
of this paper to send the 2d. necessary
for a copy. PractioarL WIRELESS specifies

Fortunately the basis |-
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The works of A. F. Bulgin & Co.,

Bulgin components because in our labora-
tories we know that they are trouble-
free and of impeccable quality. My
visit, therefore, to Abbey Road, Barking,
was not to satisfy any misgivings on that
score, but I must say I was extremely
surprised at the extent of the factory, the
methodical layout of the plant, the meticu-
lous testing and re-testing, the careful
inspection which characterizes this firm’s
products. Enthusiasm is notoriously in-
fectious, and the human catalyst in the case
is Mr. A. F. Bulgin himself, who radiates
enthusiasm and exudes energy.

I was not surprised to find that practic-
ally everything is made on the premises,
and that special machinery has been created
inside the firm to produce its components.
Their tool-making department is a revela-
tion in ingenuity, and there is little wonder
that when the completed products leave
the factory they are one hundred per cent.
perfect. It is seldom that a Bulgin compo-
nent has to be returned because of some
defect in material or workmanship. 1
watched the manufacture of chokes,
switches, jacks, indicators,
valve-holders, spaghetti resistances (elce-
trically spot welded at the ends)—therc

== __-i""!' = e

resistances,

Lid.

is scarcely a radio component which is not,
manufactured in the fuctory Their cata-
logue indicates ten years’ intensive effort!
in the production of high-class components. 1
You can examine any Bulgin component'
and find some little improvement which!
places it in the first class.

The testing laboratory, under the able
direction of a wireless authority, assisted
by a band of skilled enthusiasts, is there
to test, to guide, and to demgn They!
watch every development and have al
lively ear and eye for the requirements of
the home constructor. My visit revealed!
that this is a- factory where satisfied!
customers mean far more than fat dividends.:
Piloted round the factory by Mr. A. F.
Bulgin, I was so interested that we even
forgot to stop for lunch, and I shall seek
another opportunity of re-visiting and mak--
ing even closer acquaintance with a firm
which bids fair to be in existence as long
as radio lasts. A little point: you will}
notice that an identification slip is in the'
box containing a Bulgin component. That
is proof that the component has passed
the rigid tests to which I have referred,
and it is also your safeguard. I would
repeat an illuminating visit.—F. J. C. |

These illustrations show merely a part of the assembling and teslmg benches.
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T HE radio enthusiast usually is fairly
well versed in many of the most
important principles of design and

construction. He realizes, for example, the
necessity of making good joints and connec-
‘tions within his set, of carefully screening
high-frequency circuits and of spacing out
components and wires. And then, as likely
as not, he breaks all these rules when making
the final connections to aerial and to earth,
and to batteries or mains unit. By so doing
he loses many of the advantages he would
otherwise gain from his good design and
careful workmanship. This is not the most
serious part of the business, however, for
loss of efficiency is the just punishment for
his carelessness. The main trouble is that
his poorly made connections usually are
cxtremely untidy and unsightly into the
bargain, they upset the lady members of
the family and bring radio into disrepute
with housewives in general.

Mend Your Ways

If, therefore, you are one of the number
who, cither by ignorance or casual untidy-
ness, are doing untold harm to our hobby
as well as curtailing your own enjoyment,

- it is your plain duty to mend your ways.

What usually happens is that a new-set is
designed carefully and built up, and is
completed one evening about ten minutes
‘before the local station is due to close down.
In his anxiety to run at least a preliminary
‘test, a set of jury connections is rigged up
"by the excited constructor, such as we have
-shown in Fig. 1. Rough adjustments to the
set are made, the receiver is tested out,
found O.K. and put into service forthwith.
It is fully intended that the ‘ temporary ”
connections shall be replaced, squared up
and made presentable, but somehow or
other the job is put off and a disreputable
garland of odd wiring remains to disfigure
the sitting room.

Apart from the distressing appearance of
untidy wiring, which is quite obvious and
‘needs no further emphasis, very serious

losses and techncial troubles may arise.

due to shoddy connections. These may be
divided into a number of classes, each of
which is worthy of consideration. The first
class comprises losses of efficiency due to
bad metallic connections and high resistance
generally. We have often seen temporary
aerial and earth connections made witha
number of short lengths of flexible cable or
other wires twisted togcther. Possibly, as
a.jury expedient for an urgent test, such
connections proved fairly satisfactory,
but after a period, especially if sub-
jected to movement and handling—to
which trailing wires and festoons of
connections are liable during the routine
cleaning of a room—connections become
loose and of high resistance. There /4
will be losses in signal strength 3
possibly voltages will be set up,
across poor joints by which, if |
there is any coupling between
the wires and some external
source of interference, such as
electric light wiring, hum, low-frequency
oscillation and other parasitic noises will be
multiplied.

A Case in Point

As a case in point arising from haste, let
me cite the occasion when a friend of mine
called me in to help him ascertain why his
wireless reception was so poor. He possessed
a three valve receiver which had given good
service prior to moving into his new house.
In the new situation the only station he
tould receive was'the *local ”’ one, and

‘¢hese signals were far from being up to
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‘Bad Reception is Sometimes Due
to Bad Wiring. By “"CYNIC”

anticipated strength. Added to this the
tuning position for the station was quite
different from what it should have been.

Fig. 1.—A set of jury connections usually is
rigged up by the constructor in his haste to
make the initial test.

Naturally, a very thorough overhaul of
the set and auxiliary equipment was made,
but here a blank was drawn as everything

Fig. 2.—

It is quite

inorder to

use ““ bunched " leads for a battery set and the
neat effect is shown here.

was quite in order. During the course of
conversation, however, I lcarned that the
new aerial had been erected with 7-22
enamelled copper wire. This had been well
insulated with the usual porcelain insulators,
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while the earth consisted of a buried copper
plate. In spite of the assurance that this
side of the installation was beyond reproach,
I took steps to examine the aerial and earth
switch, and the respective earth and aerial
wires were removed from the switch
terminals.

The trouble at once became apparent.
In his haste to get the set working at
the earliest possible moment my friend
had to admit that the aerial had been
erected hurriedly, and he had omitted to
recmove the enamel insulation from each
of the seven individual wires forming the
continuous aerial and down lead. This
had effectively insulated his aerial from the
switch terminal, but it was only the work
of a few moments with a piece of sandpaper
to remove the offending enamel, re-
connect and all was well again.

The First Rule

Poor connections and joints in battery
leads will result in cutting down the
filament or heater current leading to low
emission from the valves and poor per-
formance both by way of volume and
quality. . Odd bits of thin wire or flex
led to accumulators speedily corrode and
ultimately contact is broken.

The first rule for the external connec-
tions to your set, therefore, is—use good
guality insulated wire of ample section,
and let cach lead be one continuous length
without joints. If, for economy’s sake,

f you must join up two shorter lengths,

make a good long twisted joint, and then
golder it if at all possible, afterwards
insulating the joint with good tape.
Another series of troubles is due to
 bunched ” leads. If several cables carry-
ing the different currents employed in a
radio receiver are -arranged close together
side by side, cspecially over a considerable
distance, mutual induction between the
circuits will take place, and the current
in one circuit will be modulated by the
changes in current in another circuit.
Thus, a wire carrying A.C. mains current,
either as the supply to an eliminator or
low tension A.C. heating current, if run
alongside aerial, earth or H.T. leads,
may introduce serious hum. It is bad
enough when such induction occurs due to
concealed electric light wiring, but hum
is almost inevitable when leads of all
descriptions are allowed to trail or hang
at will in the neighbourhood of the set.
One of the worst instances that was
brought to my notice the other day was
where aerial, earth and A.C. mains wires
were taped together for over three feet
and then entered the cabinet of a radio
gramophone through one hole. In another
instance the flexible lead for a table lamp
ran alongside the earth wire and caused
considerable hum, which was cured im-
‘mediately the lamp wire was moved.

Annoyance and Danger
There are, of course,
many wires which it is per-
fectly safe to bunch. In a
battery-operated set there
is'no harmin running both
high tension and low ten-
sion leads' (and G.B. leads,
if this battery happens to
be external to the set) in
one composite cable such as isshown inFig.2,
which illustrates an output stage unit. Do
not adopt this practice, however, in a mains
set. The heater wires must be kept away
from all other wires, and should be of thick
twisted flexible, preferably metal screened.
(Continied on next page.)
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'‘WARE WIRELESS WIRES
(Continued from page 78.) ;

So much for the technical disadvantages
of badly-arranged - wiring. There are, in
addition, other points calling for equal
consideration. Trailing wires are a source
of considerable annoyance and even danger.
They are apt to catch in people’s feet,
cither tripping them up or pulling the
receiver, batteries or speaker down on to
the floor and resulting in considerable
damage either to the apparatus itself or to
carpets due to spilled acid. Then again,
a long supply lead from a distant plug
or lamp holder, used for an A.C. mains set
or an eliminator, is not only inconvenient
because it necessitates a journey to the
opposite side of the room when it is required
to switch the set on or off, but should it
become disconnected or broken may cause
a short circuit, blowing the house fuges and
possibly causing other damage.

When installing a mains set it costs very
little extra to have a plug fitted in a con-
venient position near the receiver so that
a short and neat flexible wire is all that is
necessary for connecting the set to the
mains. At the same time, it is best to have
an independent switch fitted at the plug
point if no switch is incorporated in the set,
as it is highly inconvenient as well as some-
what dangerous, to manipulate a live plug
-in an obscure and inaccessible corner every
time it is required to switch the set on or off.

Out of Sight

We now come to the problem of neatening
the external wiring to the set. It should be
a golden rule that all wires must be, so
far as is practicable, out of sight as well
as short, and of ample section. Such
wires as earth lead, loud-speaker extensions
and so forth, can be fastened to picture
rails or skirting boards with insulating
_staples, and will then be inconspicuous and
safely tucked away. Battery leads, how-
ever, present something of a problem which
is, moreover, bound up with another,
‘namely that of where the batteries are to
be located. No stretch of imagination

PRACTICAL WIRELESS

can make an accumulator and a high ten-

sion battery objects of beauty, yet they
are essential and must be aeccommodated
fairly close to the receiver.

If the set is a.radiogram, or is housed in
a capacious cabinet, there will probably
be room for the batteries inside. If not,
there are several alternatives. It is sorhe-
times possible to have a small pedestal
cupboard specially for ‘the wireless”
when the set and loud-speaker can stand
on the top and the batteries may go inside.
In other cases, the receiver may be located
within a few feet of an existing cupboard
wherein room may be found for the batteries.
Many sitting rooms, however, are without
such convenient features and some attempt
must therefore be made to camouflage or
conceal the unsightly if necessary batteries.

One scheme is to make a battery box
big enough to hold all the batteries and to
place this in the most inconspicuous
position available near the set. Possibly
it may be hidden behind some other piece
of furniture. In such a case it should be
possible to run the connections from the
set to a point a few inches from the battery
box, neatly fastening the wires to the wall
or skirting and leaving just sufficient
slack for the ' connections. Or the box
may be fitted with terminals and plug
connections inside to permit run down or
exhausted batteries to be removed without
disconnecting the main wires.

Failing any method of concealing bat-
teries, they should be placed adjacent to the
wall, and as out of the way as possible,
with the wires run to them from the set in
the neatest manner.
suitable plugs and sockets fitted close to
the batteries may terminate the permanent
wiring,
batteries being made by plugs and flexiblé
leads.

A HANDY BOOK FOR HOME CONSTRUCTORS.

24 Tested Wireless Circuits. 96 pages fully tllus-
trated, 1/-, or 1/2 by post from
GEO. NEWNES., LTD., 8/11, Southampton
Strand, W.C.2.

Street,

THE COLD VALVE
(Continued from page 65.)
Then at greater signal strengths than that

corresponding to the pre-set potential of
the potentiometer, the control becomes

Coupling 70
Prececlcn @ Valve

fully operative and reduces the signal
to the proper level.

This effect is shown in simple diagram-
matic form in Fig. 5, where 1t is possible
to make a comparison between the two
methods. In passing, it should be noted
that the resistance value of the potentio-
meter shown in Fig. 4, should be such
that the total voltage drop across it, due

to the total anode current, is about 10 volts.
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Fig. 4.~ The
circuit for de-
layed automatic
volume control.
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on “convenient easy payment terms,

have supplied many thousands of listeners
in the past 8 years and every effort is made to

give customers complete satisfaction.

Prompt Delivery Guaranteed.

5 -
We specialise in the supply of all radio goods

We

NEW LISSEN * SKYSCRAPER ”
KIT, including Valves,

Cash Price £4/9/6.
And 11 monthly payments of 8/6.

With
order

/.

A wooden block with |

the actual connections” to the |

Everything
supplied promptly, ©Cash, C.0.D,
Easy Terms. We shail be pieased

advise customers on all Q.P.P. maiters.

R.l. PUSH-PULL INPUT TRANS-
FORMER AND R.l. P.P, OUTPUT
CHOKE. With two Mazda, Cossor or
Mullard Pentode Valves.

vog
And 11 monthly payments of 5/10.

Same as above, but with two Super
Powsr Valves justead of Pentodes.

Cash Price £2/13/-.
And 10 monthly payments of 5/4.

VARLEY P.P. INPUT TRANSFOR-
MER AND VARLEY P.P, OUTPUT
CHOKE. Complete with two Mazda,
Cossor or Mullard Pentode Valves.

Cash Price £3/9/-.
And 11 montbly payments of 6/4.
Samo as above, but with two Super
Power Valves instead of Pentodes.

Cash Price £2/18/-.
And 11 monthly payments of §/4.

ACCESSORIES

BLUE SPOT 99 P.M. MOVING-COIL

UNIT. Cash Pricc £2/19/6.
And 11 monthly payments of 5/6.
R. & A. **VICTOR " PERMANENT

MAGNET MOVING-COIL REPRO-
DUCER DE LUXE.

With 6:ratio ,
transformer and cadmium-plated grille.

Cash Price £3/10/-.
And 11 monthly payments of /5.
EXIDE  W.H.  HIGH-TENSION
ACCUMULATORS (120 volts, 5,000
M/A). The cheapest and best high-
tension supply where mains are not
available. Cash Price £3/15/-,
And 11 monthly payments of 7/-.
ATLAS ELIMINATOR A.C.244. Three
H,T. tappings. 20 M/A output.
Cash Price £2/19/6.
And 11 monthly payments of 5/6.
SET OF THREE NEW VALVES.
Mazda, Cossor, or Mullard. 1 S.G.,
1 detector, and 1 power.
Cash Price 21/12;3.
And 6 monthly payments of 5/2.
We shall be pleased to

require.  Price List free.
All above Carriage Paid.

send first payment with order.

for the new Q.P.P. circuils

Cash Price- £3/4/-. 5,10

send you a
quolation for any radio goods yoa may

To avoid delay, will customers kindly
{Dept. P)

or
to

With
order

With
order.

9/4

With
order

6/4

With
order

9/4
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Wireless
Instruction

The I.C.S. Wireless Courses cover every
phase of wireless work, from the require-
ments of the youth who wishes to make
wireless engineering his career to the man
who wants to construct a broadcasting set
for his home, and, at the same time,
to kmow how and why . it operates
and how to locate any faults that may
develop.

No branch of industry has ever pro-
gressed as rapidly as wireless and the
rate of progress is increasing. Only by
knowing thoroughly the basic principles
can pace be kept with it. Our instruction
includes American broadcasting as well as
British wireless practice. It is a modern
education, covering every department_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 Operating
Course is vital to mastery of operating
and transmitting.

There is also a Course for the Wirtless
Salesman. This, in addition to inculcating
the art of salesmanship, provides that know-
ledge which enables the salesman to hold
his own with the most technical of his
clients.

We will be pleased to send you details
of any or all of these subjects. Just fill in,
and post the coupon, or write in any other
way, stating which branch of Wireless
interests you—the information you require
will be forwarded at once.

—YOU MAY USE THIS COUPON—

% Intcrnational Correspondence Schools, Ltd.,
Dept. 94, International Buildings,
Kingsway, London, W.C.2.

Without cost, or obligation, please send me full
information about the Courses I have marked x

1 THE 1.C.S. WIRELESS COURSES
1 THE 1.C.S. RADIO GOURSES

SHORT-WAVE SECTION

THE EELEX
CONVERTER

The Eelex short-
wave 8-pin reversi-
ble coil and base.

E have several times drawn
attention to the fact that a
short-wave adaptor and a

short-wave converter are totally
different pieces of apparatus, and it
would perhaps not be out of place to
once again point out just what this
difference is. Both pieces of apparatus
employ a single valve, together with a
coil. In the adaptor, however, a grid
leak and condenser are also included, so
that the circuit of an adaptor is simply
that of an ordinary single valve detector,
with the coils 80 chosen that it tunes to the
short-waves only. The output circuit of this
adaptor is supplied by means of a four-pin
plug, and this is fitted with pins of the same
size, and with the same displacement as a
normal valve base. To use the adaptor,
the detector valve is removed from a
normal broadcast receiver and the plug of
the adaptor is inserted in the valveholder
in place of the detector valve. The latter
is inserted in the holder in the adaptor,
and the effect of this is that the adaptor
becomes the tuning side of the normal
broadcast receiver, with amplification
carried out by the L.F. stages of this re-
ceiver. Obviously, if the broadcast receiver
employs one or more H.F. stages, these are
not brought into operation with the
adaptor, and the complete arrangement
therefore consists of a detector valve plus
L.F. stages. The converter, however, is a
much more elaborate piece of work. It
still employs a valve and coils, together
with the four-pin output plug arrangement.
The method of connection employed in the
converter, however, makes the valve act
as a detector plus an oscillator valve, and
the effect of this is that a signal received
by the-aerial and passed into the converter
has its frequency changed to some value
which is fixed by the design of the coils.
If now this is coupled to a receiver which
employs high-frequency stages, these may
be adjusted to the wavelength to which
the original signal was changed, and they
may be employed to carry out amplification
of this new signal frequency before passing
tho signal on to the detector valve for
rectification and subsequent L.F. ampli-
fication. Such an arrangement is obviously
much more efficient than a single detector
and L.F. arrangement.

The Converter Chassis

The Eeiex Converter, manufactured by
Messrs. J. J. Eastick and Sons, employs

—_—

SHORT-WAVE

this arrangement, and this is a most
efficient piece of apparatus, being entirely
self-contained. Therc are many readers,
however, who do not wish to add another
cabinet by the side of their existing receiver,
and yet who would like to take advantage
of this method of obtaining long-distance
short-wave signals. The converter chassis
illustrated on this page is the solution to
their problem, and Messrs. Eastick are to

The Eelex short-wave converter chassis.

be congratulated in putting this useful
aceessory on the market. It consists, as
can be seen, of a bakelite base, fitted with
valve-holder sockets, coil sockets, a change-
over switch and terminals. Inside the base
are the other necessary components, and
all the wiring, a cover being fitted to
prevent damage or the accumulation of
dust. The chassis may be screwed to the
baseboard, or on the inside of a cabinet,
of the normal broadeast receiver, and con-
nected up to provide the superheterodyne
short-waver, with the added advantage
that the small change-over switch shown
on the left of the chassis may be brought
into operation to convert the apparatus,
when desired, into the normal broadcast
receiver. An additional single-pole change-
over switch, a small variable condenser, and
a reaction condenser are also needed to
complete the converter circuit, but as the
chassis only costs £1 15s. the conversion is
not an expensive proposition.

Special Coil

Attention must also be drawn to the
novel form of tuning coil which is used with
this chassis. It is shown separately, with
its base, and it will be seen that eight pins
are used on this coil. The arrangement
of the pins, however, permits of the coil
being placed on the base in two different
positions. The coil, which is the same as
that used in the converter, covers two
separate wave-bands, one from 15 to
30 metres, and the other from 28 to 60
metres. To change the range, the coil is
simply removed from the base, given a turn
and replaced in the alternative position.
This removes one of the great defects of
short-wave work, and enables the losses
introduced by switches to be done away
with. The coil, with base, costs 7s. 6d.,
and a .0002 mfd. tuning condenser is
required to cover the two wave bands
mentioned,
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MY OPINION/
By the Editor

“ Practical Wirele:s,'"”
8-11, Bouthampton Street,
fBuand, W.C.2.
My Corner
'HE vast amount of correspondence
I receive each day often raises
questions which are the better for being
aired. Hence this new weekly corner.
The title is not meant to be provocative—
and if you disagree with my opinions,
you may rely upon equal prominence
being given to the opposite point of view.
Our policy is a simple one—service to the
reader, and the leading position now
occupted by Practicar WIRELESS indi-
cates that the policy is not only right,
but that it was wanted. Our contents are
practical, free from guff and unhampered
by trade interests. I merely mention
this in case you are a new reader and have
missed earlier announcements.

Knobs
ILLIONS of words have been indited
about knobs, and the problem of
whether a wireless set should have one or
many is still unsolved. I can sympathise
with the nonplussed reader. He has been
accustomed to advertisements which tell
him to drink more milk, drink less milk,
eat more fruit, eat less fruit, eat less meat,
eat more meat, to spend more, to save
more (truth in advertising, eh ?), and now
wireless adds to the confusion. At one
moment experts tell him that the future
radio set will only have one knpb, and then
they produce designs with half a dozen
or more! Take my word for it—only a
very few sets in the future will have “ one-
knob control > unless the public is prepared
to have one-station r~ceivers, Almost
every listener has a different viewpoint;
some are nomads, others are complacent
stay-at-homes—ethereally speaking. Hence
—the knobs |

Summer-time Radio
IREL1SS constructors in the past
have been encouraged to make their
hobby seasonal. A certain section of the
Press has spoon-fed them with designs
for a few months, and left the summer
season alone, save for a few sparkling
literary diapasons from alleged journalistic
wags. PracTicAL WIRELESS is going to
show you how to enjoy radio the whole
year round. Open-air radio will form a
strong platform in our policy, and veal
outdoor radio at that!

Our Specifications
READER who evidently has become
accustomed to the parenthetical
catalogue of the entire component industry
which nowadays goes under the name of
specification, recently sent me a letter
complaining of a * whistle ”” in the “ Fury
Four ” he had constructed. He applied
to me, under my personal guarantee, to help
him. Investigation showed that he had
not used one stngle component specified.
I went to enormous trouble to get the
¢ Fury Four” right, and this reader (I
hope there are not others) wastes a lot of
money and time getting it wrong !
Another reader adhered to the specifica-
tion and then added to it, thus upsetting
the balance of the whole circuit.F o

without fitting another valve.

distorted. The * Senator” is also
feed coupling.

TREBLE YOUR AMPLIFICATION

If, when using a Pick-up, you are not getting sufficient
amplification, here is a way to_overcome the difficulty
Connected as shown, the
¥ Senator” will treble the input from any Pickeup, This
illustration shows a made-up unit, but the Transformer
can be accommodated inside the cabinet and the Volume
Control omitted, although advisable in most cases.
The response curve being straight from 50 to 6,000
Cycles per second, -the output from the Pick-up is not
ideal for parallel

A.F.BULGIN & CO,LTD. _
 ABBEY ROAD, BARKING, ESSEX. 27~
Telephone : Grangewood 3266-7

5 SOpage Cotalogue ‘

200 Mllustrations. 60Diagroms. Enclose 2° Postage |

81

LIST No. L.F.11.

69

Send for 80 p.
Catalogue “N.”

Enclose 2d.
Postage.

FAR BETTER H.T.
COSTS MUCH LESS

Further Amazing Testimony
of Standard Battery Users

WRITE FOR FREE BOOKLET

“It makes my set twice as good,” says
F. M. (Whitworth). And you may be sure of
similar satisfaction wherever you live. Then,
how cheapitis torun! For as the Technical
Editor of ‘Popular Wireless’ says: “in a
sense it NEVER WEARS OUT.” Here is the
only solution to your H. T. problem. Better
reception and a great saving in hard cash.
The Standard RECHARGES ITSELF and so
will never let you down at inconvenient
moments. When, at long last, it needs
replacement you just change the cartridges
yourself at 31d. each.

EVENTUALLY you will tire of wasting
money. Why not now ! We sell direct to

first step now by writing for the STANDARD
FREE BOOKLET. A postcard will do.
Model H5
126 VOLT STANDARD BATTERY
No. 38 size. 84 cells, 12,600 milliamp capacity.
Cash 37 , 8 Easy deferred terms available
Price in England, Scotland and Wales

STANDARD BATTERY Co. (Department N.W.)

184-188, Shaftesbury Avenue, London, W.C.2

GUARANTEE your satisfaction, so take the |

SPECIFIED - o

CxB

ALPHA PUSH PULL 3

and also for the

FERROCART Q.P.P. HI-MAG. 3
Experience has proved to the §
designer the wisdom of specifying
only CLIX where perfect contact
is cssential.

CLIX “MASTER” PLUG
Firm grip and full contact with
ANY battery socket. Curved
ends for easy insertion

CLIX NEW SPADE TERMINALS
Specially designed collar definite-
ly prevents corrosiou. Positive
metal-to-metal wiring, 2d
Large type as specifie

Small type (Nickel-Plated only) 13d.

11d.

CHASSIS

e MOUNTING
/ C 8 VALVEHOLDER.
2 Sturdily built
Perfect con-
tact with any
type of valve

pin

4 Pin 8d. 5Pin 9d-

CLIX
Leaflet N[25 .
e - NN 7L T

79a, ROCHESTER ROW, S.W.1

LECTRO LINX LTD,,
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MANUFACTURERS’
GUARANTEED SURPLUS

MAINS TRANSFORMERS. 250-250.60 m.a. 4-volt 3 amp.,
4-volt 1 amp., 10/3 cach. All capzeities in stock and specials
made to order. Mains Transformers to suit Westinghousc. Recti-
flers H.T. 4, 5, 6, 7, 8 or 9, 13/- each. ALL TRANSFORMEBS
GUARANTEED 12 months. READY RADIO * 303!. Three
Valve Battery Kits leas Valves, 21/-, with”three specified Mullard
Valtes, 39/- each (List £3/10/0) Ready Radio Meteor Screen Grid
3-valve Kit less valves, 27/6, with three speclfied Mullard Valves,
£2/10/8 e-\ch (List, £o/7/ﬂ) Readv Radio Meteor Screen Grid
3-valve * A" Kit, lncludlug Cablnet and Celestion Moving Col!
P.M. 8peaker Iass Valves, £3/7/6 wlth Three Specified Mullard
Valtes, £4/12/6” each., MULLARD RADIO FOR MILLION
THREE-VALVE AC Kit, wit h Three iard
Valves, £312/8 each (Llst 56/10/0) AII ABOVE KITS ABE
BRAND NEW AND PAC RIGINAL SEALED CAR-
TONS. B8creened .Chokes (BMV), 1/- each, 9/~ doz. thmne
Amplion Loud Bpeaker Units, 2/9 each (Listed, 12/6) ; Radiophone
Volume Controls and Switch combinved, 39 each (Llst.ed 10/6) ;
Dual Gang Condensers 0.0005 (H.M.V.), 6/ each (L!wed. 29/6)
CYLDON THREE GANG CONDENSERS, .0005 with Trimm:

and fully screened, 8/9 cach (Listed,~32/-). 8.G. BROWNB A C
MOVING COIL Speakers, incorparating Igranic Elcon Recuﬂer.
l"m cone, 35/= (Ustcd 6‘3/10/0) Condensers 4 mfd., 2/6, 2mf

1/9, fd. 1= cach. (All 750-volt Test.) EVERY. ABTICLE
S80LD BY US IS GUARANTEED and Carriage Paid.

'SOUTHERN RADIO,

323, Euston Road, London, N.W.1
{Near Warren 8t. Tube). *Phone : Museum 6324-

WHAT /S

“ENGINEERIN NG /
OPPORTUNITIES?.

“ ENGINEERING OPPORTUNITIES " is a 250-Page Hand-
book that has been prepared after years of patlent search into
the possibilities of various Engineering Carecrs. It shows
clearly and definitely the way in which you may carve out a
\gucceanful career In your chosen branch of Lnglneerlng, irrespec-
tive of your age, education or experlence.

Among a host of other things, it outlines Home-Study counes

in all branches of Civil, Mech,, Elec., Motor, Aero.,
Wireless and ¢ Talkie E'nglneerlng and shows the,
easlest way to pass A.M.I.C.ES A.M.L Mech E.,|

SOUTHERN RADIO'S SET
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BIHDING -CASES AND INDEX FOR-VOL.10F “PRACTICAL WIRELESS.”

Regular readers of Pracricar, WIRE-
LESs who are anxious to keep their
copies in a permanently consultable
form, will be interested to know that
binding cases, title page and fully
cross-referenced index will be available
shortly at the nominal price of 2s. 6d.
(by post 28. 10d.). . The index separately
will cost 4d., post free. Volume I of
PracTicaL WIRELESS , comprises
twenty-six issues, commencing with No,
1 (dated September 24th, 1932) to No.
26 (dated March 18th, 1933). The
illustration shows the real]y attractive
style of binding case supplied. It is of
rich royal blue art book cloth, boldly
Jlettered on the shelf and front side
with -Peerless Silver Leaf.” These
binding cases and semi-annual mdetes
have been produced for the convenience
of the reader so that he can readily
turn up the particular article to which
he wishes to refer. Postal orders should
be addressed to:

The Publisher,

George Newnes, Ltd.,, .
8-11, Southampton Street,
Strand,
London, W.C.2.

Back issues to complete your volume
may be obtained for 4d. each, post
free, from the Back No. Dept., Exeter
Street, Strand, W.C.2.

The Bound Volume
of ** Practical Wireless."

2 LE.E. A.M.LA.E, MILM.T, GFO.,
/ Civil Service and other Examinations.
/l; % ENGINEERING OPPORTUNITIES ” Is a
unique Hand-book that you should most

certainly read. Bend for your copy to-day—
FREE of any coat.

British Inslitute of Engineering Technology,
B 399, Shakespeare Honse, 29/31, Oxford Street, London.

250 PAAA
FREE.¢

Write for
Illustrated Catalogue of

RADIO-GRAMOPHONE
CABINETS

of exclusive modern de-
sign, made by craftsmen,
in highly figured Oak,Wal-
nut or Mahogany, post free

REMARKABLE VALUES.

Catinets made to order
a speciality,

Maker, under licenre, of the

HOWE BOX BAFFLE.

Recommended by  the

BB.C. Full details on

request,
GILBERT,

Cabinet Maker, - SWINDON
Estimates Fres.  Est, 1860 |

10,000 GRAMO-MOTORS FROM STOCK
BIG CASH DISCOUNT ALLOWED !
Make a Gramophore or Radiogram.
Order loose kits’or sets and as- sazy
semble them at home. Get for 3d. our }
new 6i-page Catalogue with instrug- |8
tions how to make them. We sell ffi

motors from 7/6, pick-ups,
volume horns, loudspeakers, radlo

kits, complete Wireless Sets, gramo-
phones, radlograms, Buy vour Radjo
Set through us, 1933 all brands list
gree. Established 1903. Trade supplied.

The REGENT FITTINGS Co., D.285, 120, Oid Street, London, E.C.1.

SERADEX FILTER CHOKES

C.B.S. 30d carry 30Me, 800 ohn;s. in metal
case, 3:11

(See * il;irclcs; .World‘ review o/ C.B.S.)
C.B. As CB.S. but unshrouded. 3:6
C Q Special Qulescenl P. -P model Ralios
1: .|-4:l, and 2.8 : . 0:0

Fall lists for slamp fram :
T. PEPPER, 48, WAKE GREEN ROAD, BIRMINGHAM, 13.

— AP OLOGY ' ere—
Owing to exceptional and unexpected demand for

_W. 7/6 Battery Charger, we regret slight delay
in delivery; this is now overcome, all parts being
4 obtainable from stock. Complete Parts 716.

FROST RADIO Co., 21, Red Lion St., Loudon, E.C1.

"I"coupling will be too great.

THE ABC OF SELECTIVITY
(Continued from page 54).

sometimes cause aslight hissing background
to reception it is usual to use from 1,000
to 5,000 ohms.

The circuit (Fig. 5 (¢), is not very much
used, but I have included it in case you
would like to try it. As the coupling con-
denser is across the “ top  end of the coils
it must be very small indeed, otherwise the
About 2 micro-
microfarads will be required. By using a
neutralizing or trimming condenser of
about .00004 mfd., and with a very low
minimum capamty, you can vary the
coupling until a suitable value is arrived at.

Pros and Cons

Now let us see what are the comparative
merits of inductive and capacitativé eoup-
ling.  Well, first of all they each have
opposite characteristics. For instance, with
inductive coupling the tuning is more
selective but less efficient on the long-wave
end of the-tuning range, while with capaci-
tative coupling the tuning is sharper and
the signals somewhat weaker on the lower
end of the tuning scale. On the face of
thirigs, therefore, it would appear that the
ideal arrangement would be a combination
of the two systems and, indeed, many
commercial designs do actually use a mixed
coupling. However, there are certain cases
where either purely capaeitative or purely
inductive coupling is most suitable. To
give but one example: Where other tuned
circuits follow which are more selective on
the long-wave end the use of capacity

‘| coupling, which is more selective on the

short-wave end, would be the best, as it
would then compensate for the deficiency
in the other circuits.

Still_another method, which I ought to
mention before leaving the subject of coup-
lings, is that in which a resistance is used.

| It is of the order of 100,000 ohms and.is

connected between the top end of the two
coils in the same way as the condenser in

Fig. 5 (¢). This arrangement is employed
in a certain patented tuner, and as regards
the maintenance of a constant degree of
selectivity and _sensitivity over the whole
tuning scale it is ideal, since with a resist-
ance the degree of couplmg is constant for
all frequencies.

How to Make a Band-pass Tuner

Those readers who would like to try out
the advantages of band-pass tuning with
an ordinary det. and 2 L.F. type of set, but
who do not wish to go to the expense of a
bought unit, might care to construct the
two coils shown in Fig. 3. The coils should
be mounted with their axes at rlght angles,
and should be at least 3in. apart, as in Fig. 6,
80 as to ensure negligible inductive couplmg
Coupling is then provided by means of the
.01 mfd. condenser shown. The cirenit is
given in Fig. 7. A mfd. seriés
aerial condenser is used, and by careful
adjustment of this the two tuning con-
densers, which, of course, should be of the
same make and type, can be made to track
together over practically the whole scale.

Those of an experimental turn of mind
will no doubt want to try the effects of
slightly different coupling-condenser values,
and also the production of a mixed filter b;
altering the angle of the coils and so intro-
ducing & certain amount of magnetic inter-
action. In the case of a iixed filter a
larger condenser, say, about .05 mfd., wil!
be necessary.

Before concluding I must say a word or
two about reaction with band-pass filters.
To screw up the rcaction to the limit in a set
employing this type of tuning is to defeat
the whole object of the design! This ia
because too much reaction tends to destroy
the true, square-peak character of the
response curve and to make it pointed. Of
course, it will increase selectivity and'sen.
sitivity (providing the circuits are properly
tuned), but will introduce sideband cut-
off —the very thing the B.P. filters are
intended to prevent.
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ySAVE MONEY...ORDER DIRECT

PRACTICAL WIRELESS
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. ORDER WITH CONFIDENCE.

PROMPT

EASY TERMS Siiey

Any ' Amplion, Blue Spot, Baker,

Celestion, Epoch, R. & A. Rola,

Sonocherde, or W.B. Moving Coil
Speaker supplied.

Send S[- only

and pay the balance by monthly instalments,
references.  Entirely private and confidential.

KITS, PARTS, SETS, ELECTRIC
CLOCKS ON EASY TERMS.
Write for Catalogue and details to :
TURNADGE & PARTNERS, LTD.

Ludgate House, Fleet Street, London, E.C.4.
Telephone : Central 1903,

No

The * WH ITEHALL" range

Whatever the size of
your set there's a reas-
onably pnced and
handsome hite-
hall ” cabinet to suit it.
WHITEHALL DE LUXE
; STANDARD, 16° wide, 11°
i 11} deep, 174° high. Cholce
1 |{l Figured Oak, 30/~ Cas

4 WHITEHALL DE LUXE
JUNIOR, 14" wide, 8° deep,
14" kigh. Cholce Figured
Oak 21/~ Cash.
I‘ntu Jor alovs cabincts Wal-
nut or Makojant on request.
WHITEHALL GEM, 14” wide,
8° deep, 10" high. Choice
Figured Oak 16/6 Cash,
Inlerior  mieasurements  are
quoted. for all eabinets,

ALl cabinets sent carriage paid
or (. 0

YERS-HUNT CABIN Cco.,
7, AUSTIN ST., SHORED]TCH LONDON ER2

ISIB down und 3 monthly.

| payments oi 8/8. “"Junior,”’1
17/8 down and 3 monthiy |
\ pnrments of 813, Write ]or'

DO IT AT HOME
and SAVE ££¢£

Boot repairing with Rhino-8Bole
is siniplicity itself; a plastic
compound eaally spread on with
a knife* It can be woulded to
any desired shape
of thickness and

bardens rcady for
weat in a few
hours. * Rhino-
Bole ** repairs rub-
ber as well as
leatherfootwearand
is ideal for warn
tennis shoes, gum
boots, golo-hes
crepe and uskhide. Every tube {8 guaranteed and contains enough
Rhino-S0'e for 2 good eoles and dozens of patches. Send P.O.

- Jfor 1s. 9. to

STEVENSON’S (Dept. P.), 144, Greenway Avenue,
WALTHA MSTOW, LONDON, E.17.

Trade Enquiries to 172, Fleet Street. E.C.4.

REGD.

“EWEBEC”

TRADE MARK

WONDER
COIL FORMER

: 0 Enables anyone to wind coils
“ for any cireult or wavelength
with case and certalnty.
Make your own coils for the
published cirenits at balf the cost
and double the efficiency.
Of all good wireless dealers or
direct, post free.
Terrainals 1d. each,

Fixing braocketgr~=======a 1

with screw 1d. each. 28 DBC wire 2 oza. ls , J
Send 13d. stamp for full particulars. | 3 1
Evington Electrical Manuig. Co. ,"“"‘ e

BECKINGHAM ROAD, LECESTER, 'g«;nsnma.

2 DESIGN

Pat. No, 369733
TRADY ENQUIBIES
SOLICIT

32

MARCONIPHONE
RADIOGRAM, MODEL 330

For A.C. Mains.
OUR s: |

200-250 wvolts,
PRICE

or I9 GNs.
Down, and balance in 23

monthly payments of 187 CASH or €.0.D,

K Kk Kk k Kk Kk Kk

Just pay a further 2/6 on

delivery and balance in 5

SEND monthly payments of 5/6
ONLY quality. Cash or C.0.D.,
Carriage Paid, 29/6.
PETO-SCOTT CG. LTD.

77, CITY ROAD, LONDON, E.C.1.
Telephone . Clerkenwell 9406/7.

West End Showrooms :
62, High Holborn, London, W.C.1.

for
PETO - SCOTT
GUARDIAN Q. P. P,

MOVING-COIL SPEAKER
speciallydesignedforQ.P.P.
output. Extremely sensi-
tive, and gives perfect

LOUD SPEAKERS
ATBARGAIN PRICES

25/- Oak
Cabinet Speaker

59/6 Walnut
Cabinet Speaker

90/- Walnut
Cabinet Speaker

A.C6.
ABA4.
A.B.6

12/11
1776
25/-

MORE
SPEAKER BARGAINS

Readers
Blue Spot 32/6 100U Speaker

17/6
G.E.C. 50/~ “STORK?”
Cabinet Speaker 19/6
LAMPLUGH 34/- D.C. Moving
Coil Speaker 15/-
LAMPLUGH 42/~ Silver Ghost

Permanent Magnet Moving

Coil 29/6
CASH OR C.0.D.

CARRIAGE PAID.

These bargains can only be
obtainsd from the address at
the bottom of this column.

For * Practical Wireless”

FIT THIS
ELECTRIC
CLOCK

TO YOUR SET?
NO MAINS NEEDED !
KEEPS CORRECT TIME!
NO WINDING !

\WWorks off small battery lasting 12 months, or car
bve plugged into G,B.: battery without nﬂecﬁng recep
ticn. Uses practically no current. Fits into hole
3iin, dia, in any panmel up to iim. thick,

fix—no screws required. nly

iin. from front of panel to bnck
of case, Swiss movement, Hands
et from fromt. Nickel-plated
bezel Useful additlon to any

RIVEBSIDB MFG. Co,, Ltd..

Easy to

Dept. Crisp Road, COMPLETE WITH BATTERY
nammersmxth w.6 e ——
Telephone - Riverside 6392 POSTAGE 60D

SET CRACKLING IS ANNOYINJ_!
| I 17°S YOUR
SWITCH

FIT THE

“BUSCO’SWITCH

and epsure perfect switch con-
lact ! There iz no contact point
to turn round, and when you
““switch on ¥ you have contact

ke like a power switch.
#f [hoy are as cheap as®the in'erior
type bat tar superior in operation.

. Pendiny From pour local” dsaler or

BUSBY & CO., LTD. (Patentees)
Dept. P.W., PRICE ST., BIRMINGHAM

GUARANTEED COMPONENT

AND RECEIVER BARGAINS
CAMCO-PEARL  70/- Radiogram

Cabinet 42/
“ BROWNIE ” 2-valve Battery Receiver
complete with Valves and Batteries 45/-

IGRANIC 37/6 Universal Mains
Transformer 12/6
PYE 12/6 LF. CHOKES a1

PYE 16MFD Condenser Blocks, 250 volt.
working 4 x 4x4x2x2 7/6
PYE .25 Condensers. 6d.
Fixed Condensers, 12 Assorted Dubilier
and Edison Bell 2/~
SUPREMUS D.C. ELIMINATORS 16/6
UTILITY 22/6 2-gang .0005 Condensers
with ‘Trimmers 7/6
TELSEN, 10/6 Universal Core Chassis

311
DAPTACON (BRITISH) Pick-up and
Arm 6/11
CASH OR C.0.D. CARRIAGE ' PAID.

—PEARL & PEARL,-

190, Bishopsgate, London, E.C.2
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BULGIN DUAL CONTROL
THE {llustration below shows the new ganged
volume control manufactured by Messrs. Bulgin.
‘These controls are rated at 3 watts, are wirc-wound,
and a novel feature is the inclusion of a metal back
plate, which is not connected to any part of the
apparatus. It may thus be earthed $o provide a shieid.
The shafts of these controls are of the standard }in.
thickuess, so that any standard knob will fit. The
units are obtainable In any values, and the prices of
the individual resistances, from 500 to 100,000 ohms,
vary from 3s. 6d. to 4s. 6d. A further model is made
which is fitted at the end with a quick-make-and-break
switch, and this will find a number of applieations in
the normal receiver.

Bulgin ganged volume controls.

TELSEN BAND-PASS COILS 3
HL illustration gives a good idea of the new Telsen
band-pass coil units which are now obtainable in
several forms. That which is illustrated is the standard
input band-pass unit suitable for use in the aerial
circuit. The medium wave-coll is wound at the upper
portion of the air-spaced former, whilst the long-wave
coil is pile wound in the slots at the lower end. No
actual connections are made in the
coils, and, as a small separate in-
ductunce Is included, it is possible
to use these coils for any form of
band-pass coupling. The inductance
of the medium-wave winding fis
approximately 160 microhenries,
whilst for the long waves a value
of 2,170 microhenrles is provided.
The wavélengths covered are from
200 to 560 metres and from 740 to
2,100 metres, assuming the use of
.0005 mfd. tuning condensers. The

The new Telscn band-pass coils.
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units are complete with base plate and switeh rod,
and, in addition, a meat escutcheon, fixing screws,
etc., arc provided.

RIVERSIDE ELECTRIC CLOCKS
MANY listeners already possess clocks of the sya-
chronous type, operated from the electric-light
mains. There are many others, however, whose houses
are not fitted with the electric supply, and who would
like a clock which requires ho winding or ether attention.
The Riverside clock operates by means of a small
grid-bias battery which will last for months. It is a
very accurate time-keeper, and the cwrrent con-
sumption is extremely smali. The front of the elock
is provided swith a flange, so that a small hole may he
cut in the front of a wireless or loud-speaker cabinet,
and the clock held secure by means of the clamping
bolt supplied with jt. The front is nickel plated, and a
small screw in the centre of the glass enables the hands
to be adjusted when desired. The price is only 12s. 6d.

EELEX TEST PRODS

lN our issue dated March 18th wg commentcd on
the Eelex test prods, and mentioned that the
price was 28, We now understand that thls was an
error, and that the price should be 1s. 94, cach. Will
readers kindly note this ?

GRELCO LAMP ADAPTORS
lN the article on a Radio workshop which recently ap-
pem;ed in our pages, one or two ingenious methods
of obtainlng more than one electric light supply from
a single socket were shown. We are now informed that
Mr. E. J. Clarke, of 70A, Norton Road, Wembley,
Middlegex, has obtained a number of these.adaptors
in a commercial form. Samples which have been
=submitted to us prove very interestimig. One. form,
in brown bakelite, consists of a ** V ”* shaped moulding
having two pins at the lower point of the “ V ** and
two sockets on each end of the opposite side. It may,
therefore, be plugged into a normal 5.amp point
and two separate leads taken from the opposite side.
This would allow, for instance, a lamp and a soldering
iron, or any other combination desired. Another
adaptor is shaped something like a lettter ** M,” and
is provided with three sets of sockets and one set of
pins, so that three different articles may be used from
the one_point. Owing to the angle of these pleces,
normal round top plugs may be used with-
out any rlsk of one adaptor fouling
another. Naturally, where a large number
of items are required on the same.point,
one adaptor may be inserted in the other,
The price isonly 1s. 6d. Another form of
adaptor has an ordinary bayonet lamp-
holder at one end, whilst the opposite end
is finished to enable it to plug into a normal
lamp-socket. At either slde of the mould-
ing are two sets of sockets which take the
normal 5-amp two-pin plug. This also will
be found very useful in the workshop.

FOTOS VALVES
WI-Z have received samples of the Fotos
© vales for'test. and these arc now
manufactured in this country. The valve
chosen for test was Type BD 9, which is a
power valve. The impedance is 3,600
ohms, and the amplificatlon factor is 9.
The valve is rated to take up to 200 volts
H.T., and the filament consumption is .32
amps., at 2 volts. With a slope of 2.5
mA/v,, this is a very good valve, and
tested in a normal three-valve receiver
gave very good results both from the
point of view of quality and volume,
The price is only 6s. 6d. H.F. valves are
obtalnable from 5s., and detector valves
from bs. 6d.

GOLTONE ARMOURED SLEEVING
THE new type of screening lead now
produced by Messrs. Ward & Gold-
stone fs shown on this page. Instead of
the usual plaited wire sleeving, this new
material consists of a thin strip of tinned
copper wrapped in spiral form round
ordinary varnished tube of the systoflex
type. The adjacent turns of the copper are
allowed to touch, so that the eflect Is a
perfeetly continuous metallie surface. The

advantages claimed for this particular idea are : greater
flexibility ; easy baring of the end for connection
purposes ; no wire ends to pierce the inner’ tube and
cause short-circuiting ; and, finally, it }s much simpler
to eomplete the earth connection. All that has to be
done for the purpose is to unwrap the end few inchex
as shown in the sketch, and. take the copper to the
nearest earthing terminal.  We understand that the
material will be available in yard lengths in sizes from
2 mm. upwards. We also understand that Messrs.

Ward & Goldstone have now introduced a department
to deal with the question of interference elimination. We
have already commented npon their interference chokes,
screened aerial leads, ete., and in view of the number ot
individual cases which arise, In which the listener i in
doubt as to what course to pursue to remove some form
of interference, the department- referred to has now
been introduced. A further component which has just
been produced is the screened H.F. choke shown in the
lower right-hand corner of this page. This is the type
8.H.F., costing 4s., and is intended for use in the anode
circuit of H.F. valves. ~It- has an inductance of 250,000
microhenries, a D.C. resistance of 550 ohms. and has
many applications in H.F. stages. The current-carrying
capacity is approximately 50 mA.

MAGNUM SHORT-WAVE ADAPTOR
E have received details of a new Magnum product.
from Messrs, Burne-Jones & Co., Ltd.. This ix
actually a super-het converter, although it hears the
name usually associated with ordinary short-wave
adaptors. As such it must be employed, of course, with
receivers which already employ an B.¥. stage. Thecon-
verter is complete with two coils covering the wave-
bands of 18-30 and 40 to 80 metres and battery cord. at
which the price is £2 5s. If purchased complete with
valve, H.T, and L.T. batteries, the cost is £3 83s. A
the Converter employs its own separate H.T. and-L.T.
supply, it is entirely self-contained and may, therefore,
be used with any receiver possessing an H.F. stage,
and it may be either battery operated or mnins
operated, English or foreign. Two jeads are provided
for connection to the aerial and earth terminalg of
your present receiver and the latter has to be adjusted
to the long waves, whiist the adaptor is used to tune in
and heterodyne the desired signals. In view of the fact
that the existing
receiver is em-
ployed as an
intermediate
frequency am-
plifier, it must
be remembered
that the unit
will not function
with recelvers
which are de-
signed to cover
onlythe medium
wave-band.

Goltone screened H.F. choke.
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““ Doing a Great Service *’

Sir,—After taking your fine paper,
Pracricar, WIRELESS, since its commence-
ment, I feel I should be-doing an injustice
to the fine Editorial and Technical staff
behind it by not at least showing a little
appreciation. I have been an experi-
‘menter this last ten years, and have had
brought to, mind a number of successes
and failures in the past by reading twelve
years of Radio Progress. I have not to
refer very far back to the time when
the majority of commerical components
were entirely out of the reach of my
pocket, and one had to resort to making
their own. We had no Practicar. WIRE-
LESS, and no Data Sheets in those days,
and most information I derived from

pamphlets issued as adverts by Radio]

Manufacturers. How PracricaL WIRE-
LESs would have been appreciated in those
days, with its fine constructional articles.
But to-day, it is doing a far greater service
to the ever-growing number of enthusiasts,
by dealing with most advanced radio in
an elementary way. I have read with
great interest the article, Is Reaction
Necessary ? by Mr. H. J. Barton Chapple.
It is a fine example of the practical value
of the contents of your fine paper. Wish-
ing Pracrican. WiReLEss, and Staff every
Success.—H. B. Praram (Bootle).

The Development of Tuning Coils

Sir,—May I prefix my remarks by saying
that I believe your staff to be really first-
class men in Radio and that no comment
of mine is made in any disparaging sense,
but just an adverse criticism by an onlooker.

H. J. Barton Chapple has taken up
many valuable pages during the past
few weeks ruminating on coils, etc., that
have been consigned many moons ago to
the museum. May I humbly suggest that
he uses his very facile pen and extensive
knowledge in getting down to brass tacks
on present-day problems in concrete
form. Take the issue for February 25th,
two pages are used on the (sic) New Develop-
ment in Coils that was in principle used to
my knowledge over a dozen years ago.
See Dr. A. Fleming’s book, * The
Thermionic Valve in Radio Telegraphy
and Telephony,” page 231, paragraph 2.
His suggested method of tuning I saw
used at GED thirteen years ago. Now
for Constructive criticism. When you
publish details for constructing your really
efficient coils, ete., why. do” you not at
the same time include the figures you have
had under consideration in order to give
us the finished product ? :

raclica
‘rom |
Readers.

For example :—

What governs your choice, of a particular
former, wire, and number of turns.

How do you arrive at the L.C. required,

self capacity and the mutual induction
present when aerial coil and reaction coil
are used? What is the dynamic resis-
tance—in short, sir, tell us all about it.
Or do you only use abacs ?

H.F. Chokes that are efficient on 20 to
2,000 metres, what per cent. H.F. energy
will be “ passed over’” on the 15 m.c.
band due to the Capacity from Terminal
to terminal plus the winding ? I have
seen but little information published.
You have got almost a corner in Radio
brains—please don’t hoard them.—ALBERT
L. BeepLE (Balham, London, S.W.).

CUT THIS OUT EACH WEEK

DO YOUKNOW?

—THAT a new type of valve base is being
developed, and that it will be provided with
seven pins, in place of the customary four.
—THAT for Clags B amplification no grid-
bias of any sort is required.
-—THAT apparatus is obtainable which enables
gramophone records to be broadcast from one
_room to another, and picked up by your re-
ceiver in the same manner as wireless.
—THAT such apparatus is termed a Modulated
Oscillator, and employs only one valve.
—THAT the resistance for a variable-mu
type of valve should preferably be of the
“ graded track’’ type so as to provide more
even control of volume.
—THAT the voltage across a grid-biasing
resistance should not be measured, but should
be calculated from the current flowing
through it.
—THAT when the coupling components of &
band-pass filter are short-circuited, no signals
should be obtained.
—THAT if signals are obtained under the
above conditions, it points to the fact that
stray couplings exist. :

Zam

— -

NOTICE.

The Edilor will be pleased to consider arlicles of a
practical nature 3uitable for publication in PRACTICAL
WIRELESS. Such articles should be wrilten 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- ipts, every effort will be
made to return them if a stamped addressed envelope
is enclosed. 1 cory d intended for the Editor
should be addressed : The Editor, PRACTICAL WIRELESS,
%obévewm, Lid., 8-11, Southampton Street, Strand,

Owing lo the rapid progress in the design of wireless
apparatus and to our efforts to keep our readers in touch
with the latest developments, we give no warranty that

apparatus described ¢n our columns is not the subject of
letters putent.

and ‘what correction factors do you use
when taking into account distributed or.

The Editor does not necessarily agree with opinions expressed by his correspondents,

[Mr. Albert L. Beedle has rather misread
the article on coil development to which
ke refers. Of course, the principle 1s old,
we all know that, in fact, I gave readers
due credit by stating in passing ‘‘ the use
of iron or magnelic cores for coils is by no
means new.” What 8 new, however, is
the commercial application of this principle
i a form which can be used by the radio
man so that its advantages are not outwetghed
by its disadvantages. That this has been a
difficult task 18 borne out by the fact that so
many years have passed since the idea was
first mooted before « really practicable
product has™ become possible. The same

' remarks apply to the method of tuning

to which I referred—old in principle, yes,
but new inasmuch as it has only now become
really possible, hence the justification for being
new.—H. J. Barton Chapple.]

A Reader’s Thanks

Sig,—Many thanks for the very useful
and handsome binder, which I duly received
under your very generous gift scheme. It
is just the thing for the amateur who
wishes to keep his data sheets handy
yet compact. The pocket which is pro-
vided is a very useful asset. I for one hope
you will continue with further gift schemes
as far as possible, also with handy gadgets
and useful tips, as such are always appre-
ciated by the average reader and enthu-
siast. Wishing you every success in the
future with such an excellent paper.—
James D. Menzies (Merton Abbey).

A Satisfied Reader

Sir,—Although only a new recruit in
the intricacics of wireless, I hope you will
allow me to thank you and your staff for the
weekly budget of information published
in the valuable and well-edited paper,
PracricAL WiIRgLEsS. . I have taken the
paper from No. 1 and shall- have them
bound at the end of the volume. I would
also like to convey my great delight and
amazement at your wonderful book of
knowledge, the * Wireless Encyclopzdia.”
Its clear and precise way of explaining the
terms of all the subjects dealt with should
make it invaluable to all beginners and
amateurs.—F. G. WEBSTER (Worksop).

“Many Hours of Interesting Reading ™.

Sir,—Please accept my thanks for the
Wireless Constructor’s Encyclopadia, which
I have just received. I am surprised at
the quality and quantity of its contents,
and am looking forward to many hours of
interesting and useful reading. It makes
a good companion to your estimable
periodical Pracrica,.  WIRELESS, with
which I have spent many pleasant hours
at sea. Wishing you every success.—
Tuos. H. Lumspexn, Chief Engineer, s.s.
Teakwood (West Mersea).

(Continued on page 86.)




(AIRIX

IN THOSE
STATIONs

\CUT ouT
\LOCAL
SWAMPING

~—and cut out local
and powerful stations

that spoil reception of
forelgn concerts. A PIX |n-

creases the selectivity of any
set and is better than an extra
screened grid valve-orcostly wave-
traps. No alteration to sets

needed, over1,000,000satisfied
users testify to the effici-
ency of the PIX. Fixa
PIX now and bring

in loud and
clear those
elusive
foreign-

ers.

CLIP Gd.

FROM ALL RADIO SHOPS FIX A
OR SEND POSTAL ORDER P. v 96
DIRECT TO THE BRITISH

PIX CO., LTD., (Dept. 489), TO YOUR
116/28, SOUTHWARK AERIAL
STREET, LONDON, S.E.{ TO-DAY

An exceptionally neat and compact
Fuse-holder to take 1}-in. Fuses. Heavy

gauge phosphor bronze clips, soldering
tags and terminals.
1-amp. fuse,

Complete with

Spare  Fuses,
all ratings
and sizes,
6d. cach.

Write for complete list.

'BELLING-LEE

\ FOR EVERY RADIO CONNECTION |

Cambridge Arterial Road, Enfield. Mdx.
EEENESN

LOUD SPEAKERS REPA‘RED £
(Blue Spot n Speciality, 5

Transformers 4/-, all repairs rmgneuned free. Elimin-

ator Repairs quoted for. 24 Hours Service. Discount

for Trade. Clerkenwell 9069,

E. 0. MASON, 44, EAST ROAD, LONDON. N,1.

THE IMPROVED “TONIC”

self-generating trickle-charger kit keeps 2.volt accumu-
lators fully eharged. Electric mains and c¢harging
stations unnecessary. Ideal for remote places. 7/-each,
postage 9d. Particulars, testimonials, with pleasure.
WILLIAMS, Netherend, Cradley, Birmingham,

Genuine AMPLION Units, Limited number. Over
75 per cemt. reduction. Guaranteed. To clear, 2[3
each, carr, paid.—G.B. Pionecer Radio, Coptic St., W.0.1

. Qisplayed.
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PRACTICAL LETTERS

(Continued from page 85)

The *‘ Fury Four *—Excellent Resulis

Sir,—It may interest you to*know that
we have built the ¢ Fury Four ” from the
circuit diagram first published together
with the two photographs shown. We
think that the set will evoke much interest,
the layout and the results being excellent.
We have demonstrated all the sets designed
in your periodical, and intend to continue
doing so.

We must certainly compliment Mr.
Camm for his unprecedented action in
personally guaranteeing his own circuit,
which others have never attempted to do.
With .every . good .wish—R. DANEBY,
OrLymMpia Rapio Lap. (Bolton).

April - 1st, 1933

A Reader’s ‘Appreciation

Sm,—I am writing to express my appre-
ciation of your paper in general, and in
particular the article: on Making a Dual
Cone Loud-Speaker, by T. Stevens, in
the No. 9 issue. I made up this loud-
speaker, not expecting much, as I have
read such articles before, but I was
astonished at the results on the first test
and heartily endorse all thc author said
about it. The results are all that eould be
desired, the depth of tone is excellent, and
the bass is there without the attendant
boom attached to most moving-coil
speakers. I am using a balanced armature
unit which is several years old, but, never-
theless, the results more than justify the
trouble in making it up.

Wishing PracTicalL WIRELESS . every
success.—HERBERT H. Toorn (Salop).

BEC RADIO SOCIETY
On Thursday, Murch 2nd. Mr. 8.

Stevens, B.Sc.,
gave a lecture on the * Westector ”’ to members of the
Bec Radio Society at Bec 8choo!, Beetheroft Road,
8.W.17. Commencing his lecture, Mr. Stevens briefly
outlined the principles of rectification at power fre-
quencies, and then dealt with the application of metal
rectilers in connection with measuring Instruments.
Following this, members were treated to a lucid
explanation on the subject of leaky grid rectification,
during the course of which a series of entirely new
lantern siides dealing with the chief points were
The merits of Dlode detection and the
advantages following the inelusion of a * Westector "
unit in such cireuits, and in superheterodyne clrcuits,
and a3 a means of providing automatic volume control,
were each considered separately. The meeting con-
cluded with the Westinghouse film on ‘‘ Metal Rec-
tiflers ’ being shown. Hon. Sec., Mr. A. L. Odell,
9, Westway, Grand Drive, Raynes Park, S.W.20.

THE CROYDON RADIO SOCIETY

The Society cnjoyed an informal debate on * Are
Short -Waves Worth While ?*’ at a recent meeting.
Tt was soon realized that, although some did and others.
did not like short waves, the young members showed
their approval of them in no uncertain manner. For
instance, Mr. F. Betteridge spoke as an expert, for he
had recently achieved fame by the demonstration of
his unique short-wave set to the Society. He considered
that short-wave reception was ecomparable to that of
the medinm waves ten years ago, and wondered if in
ten years time reception on twenty metres would be
as universal as on the medlum wave band to-dny. Cer-
tainly, its apparatus would be simpler, he maintained.
The meetlng ended with a lively discussion on the
pros and cons of short waves. Hon. Sec., E. L. Cum-
bers, 14, Campden Boad, South Croydon.

BURTON-UPON-TRENT AMATEUR RADIO SOCIETY

A very interesting evening was spent by the members
of the Burton-upon-Trent Amateur Radio Bociety on
March 7th, when Mr. P. W. 8. Valentine gave a lecture
on L.F. nlnpllﬂcutlon The lecture was illustrated by
means of a twin two-stage amplifier with interchange-
able components, so that by means of frequency
records It was easy to judge the difference in response

in different forms of I.F. coupling by means of quick °

switching from one amplifier to the other. The Society

would welcome new members, and all applications

should be sent to the Hon. S8ec., W. A. Mead (G5YY),

:I"Ad‘(;llscombe," Burton Road, Branston, Burton-on-
rent.

PROPCSED CLUB FOPR BLAGKPOOL

It is proposed to form a Radio Club in Blackpool,
and any interested readers residing in this town are
invited to write to Mr. G. F. Howard, 43, Cumberland
Avenue, Blackpool.

THE S|DGUP AND DISTRICT RADIO AND TELE-

VISION CLUB

At a meetlng held on March 8th, the President,
Mr. E. W, nggs M.Inst.B.E., preslded whilst a taik
on “ Television™ was given by Mr. E. G. H. Mobsby.
The following week, Mr. T. W. E. Towers lectured on
L Tlementary Prlnc.ples of Magnetism and Electriclty,”
and demonstrated several effects with the aid of an
electroscope, induction cofls, and magnets. This was
fouowcd by a lecture on "Qmescent Push-Pull” by
Mr. B. T. Wednure, who explained the system very

thoroughly. Intending members are cordially invited
to communijeate with tne Hon. Sec,, T. W. E. Towers,
22, Crombie Road, Sidcup, Kent.

SLADE RADIO

A lecture on '* Dual Speaker Equipment ” was given
by Mr. G. T. Peck at a meeting of the above Society
held last month. He first of all described the set which
had been designed for his own particular requirements,
and which was capable of receiving any one of six
stations at wlll, all of them free from interference and
glving a reasonably good output. This comprised H.F.,
Drt. and L.I', with battery valves, remote control of
station selector heing incorporated. Details were given
of the special selector switeh, which dealt with four
circuits cach six tirhes, and also how the effects of the
switch are cut out from the output. A full description
was also given of the separate amplifier, which included
two separate rectifiers, after which the two speakers
were dealt with. A demonstration showed that these
gave excellent reproduction of both gramo and radio.
Full details of the Society may he obtained from the
Hon. Sec., 110, Hillaries Road, Gravelly Hill, Birming-
ham,

KETTERING RADIO AND PHYSICAL SOCIETY

Fifty memhers of the Society assembled on March
6th to hear an excellent lecture on *‘ Empire Broad-
casting,” by Mr. F. X. J. Abraham, AM.I.E.E,
AM.R.E., a B.B.C. engineer. Details of the establish-
ing of the Chelmsford Station (G58W) was given,
followed by a description of the new Daventry trans-
mitters and their acrial systems. Details of the methods
employed by the B.B.C. to rclay American programnies
proved highly interesting. ‘' By using three acrials
spaced two miles apart,” sald the lecturer, ** we have
found it possible to obtain 90 per cent. Inteligibility
of the American signals with very little fading. On
March "12th, Mr. Alan. Hutchen, chairman of the
Society, delivered a highly interesting address on
** Electric Clocks,” with references to the various uses
of Broadcast Time Signals. Hon. Secs.: Mr. R. J.
Pankhurst (G5YF), 9, Shakespeare Road. Kettering,
and Mr. Thomas H. Hall (BRS1018), 59, Tresham
Street, Kettering.

THE SOUTHALL RAD!O SOCIETY
On Tuesday, March 14th, an interesting lecture on
“ Television ’* was given by Mr. L. Swan. Heexplained
(Continued on page 88)
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SPECIAL NOTE.

‘We 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.
‘We 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 '
= commereial receivers. .

(4) Answer queries over the telephone.
Please note also, that all sketches and drawings
- which are sent to us, should bear the name
and address of the sender.

1)

THE A.C. **FURY FOUR™

4§ have been examinimg the diagram of the A.C.
version of the * Fury,’ and there are one or two points
which are not clear to me. First of ail, how is the

Pentode valve biased ? I see that this is of the directly
heated type, and there is thus no cathode lead into
which to insert the bias resistance. Secondly, where is
the radio-gram. switch inserted. It does not appear on
the panel.”’—(S. K. L., Leigh-on-Sea.)

- The biasing resistance for the Pentode valve is
inserted in the centre tap of the heater winding.
1t forms the connection from the heater winding to
H.T.—. The loud-speaker returu lead is joined direct
to the centre-tap, and, therefore, the circuit of the
last valve is made up by the anode components,
the bias resistance, and back to the filaments.
Obviously, therefore, the anode current of the last
valve flows through the resistance, providing a sunitable
voltage drop. This is the only method of biasing an
output vaive of the directly-heated type, in view of
the absence of a cathode. The radio-gram. switch is
fitted on the motor-board, at the side of the turntable,
and it is inserted, as shown on the theoretlcal circuit,
in one lead of the pick-up.

BATTERY ‘ FURY FOUR™ .

“§ have made up the ** Fury Four,’ and the volume
and quality areall that can be desired. 1§ get dozens
of stations with ease, and the quality is better than |
have ever heard with a battery set. 1 have completed
a gramophone section for this, but I find that the
following difficulty arises. When | first joined up the
pick-up as shown on the diagram, | had, ot course, to
apply grid bias to the valve. | adjusted this until the
signals from the record were practically as good as the
vadio signals, and ! was highl‘y delighted with the
gramophone side. This was early in the day. When
evening came | tried to get the wireless signals, but
nothing would come through. Aflter trying one or
two wires, | suddenly thought of the grid bias, and when
1| rémoved this pick-up bias, in came the wireless. Is
this right? | should like to know whether it denotes
a fault.”—(W, J., Bromley.)

The ‘pick-up i3 joined to the detector valve, and,
naturally, this must not have any negative bias in
order to operate as a grid rectifier. Therefore, if
you wish to leave the pick-up permanently eonnected,
you must insert an- ordinary on-off switch in one of
the leads, tn order that the bias may be disconnected
when using the receiver on radio.

HOUSE LIGHTING SWITCHES

%) am suffering trom a rather peculiar trouble, and
1 should like to hear what you suggest is the cause.
Whenéver a light in my house is switched on there is 2
peculiar scratching noise from the loud-speaker. This
goes on all the time the light is on. Whilst trying to
find the cause the other night, § went round the house
switching on all the lights one atter another, 1! found,
to my surprise, that when every switch was on, the
noise_ ceased., What, can this be? |[Is there any
cure ? ’——(R. H., Broxbourne),
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The usual cause of scrafching noises from lighting
switches is poor and dirty contacts. The fact that
the noises ceased when all the lights were on probably
is due to the fact that the total load on tlie mains
reduced slightly the voltage and so aeted as a sort of
baHast across the mains and caused the arcing at the
switch contacts to stop. Switch off the mains and
remove the covers of all switches, and carefully clean
the small contact points. If necessary bend them so
that they make better contact. After some use these
contacts do open slightly, and this is especiaily the case
with cheap switches. When all cleaning has been
done, switch on the mains, and watch each switch
contact point (with the cover removed) and if you see
any trace of blue sparks when the switch iz operated,
switch off at the mains again, and look to the point
where the sparking oecurs. You should soon bhe able
to remove your trouble by this means, but remember
not to touch the switch until the mains switch is in the
off position.

TESTING AN ELIMINATOR

1 have a D.C. eliminator which 1 tested with a
—-—— Meter, and to my surprise each tapping shows a
drop of approximately 30 volts. Can 1 take the
readings. of this voitmeter as being correct, or should
they be tested with a moving coil instrument. If
tested with a moving coil instrument would the voitage

DATA SHEET No. 28.
Cut this out Each Week and Paste it in a Noiebook
METRIC CONVERSION TABLE
Multiply by
Centimetres to ins. .. 394
Metres to feet 4. 3.281
Metres to yards LN ke 1.093
$q. centimetres to sq. Ins. 0.155
S$q. metres to sq. yds. 1.196
Cab. em. to cub. in. 0:061
Cub. metres to cub. ft. 35.315
Grammes t0 grains 15.4
Grammes to ounces .. 0.035
Grammes to 1bs. 0.002
Kilogrammes to tons 0.00098
Cub. em. to 1. 0zs. .. 0.0035
Litres to pints 3 - 0o 1.76
Litres to cub. ft. 00 o8 o0 0.035

drap be as great as 30 volts 2 1 am anxious to increase
the power of my set and | do not want to damage the
valves in! any way through running too much H.7."'—
(E. C. D., Clapton, E.5).

The meter which you are using is of the moving
iron ty{»e and consumes far-too great a current to
enable It to be used for testing the output from a
small mains unit., The voltage tappings are provided
by means of resistances inside the unit, and according
to the current tlowing through these resistances, so
the voltage is reduced from the total output of the
smoothing section of the unit. As the average valves,
used on these tappings, will only be taking two: or
three milliamps, the drop will be small. As, however,
your meter probably consumes 30 milliamps or_so,
the drop is very much greater. You must, therefore,
to get accurate readings, use a voltmeter with a
resistance of about 1,000 ohms per volt.

D.C. RADIO-GRAM, TROUBLES

“] have a three-valve radic-gram, working "rom
D.C. mains, and § occasionally get a plop when_signals
fade and then another plop and signals return to fuli
strength. Also.} wish to deepen the.tone of my moving
coil, speaker, On the transformer there are five
wires, do | have to connect a condefiser to these. i
so, which ones? My pick-up is earthed to the same
earth as the set. Should this be so ? I fancy it makes
the pick-up live, as | have had several shocks from it.”’
~—(E. W. G. J., Christchurch).
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The fading of signals accompanied by a plop
suggests that one of the grid connections in the
receiver is faulty. Therefore, examine all grid
connections, grid leaks, etc., and make quite certain
that the grid pin of the valves is making good
connection in the sockets. }f a grid battery is
employed, make certain that this has not run down.
The tone of the speaker should be good enough, if it
is correctly matched. You can connect a fixed
condenser across the leads which go to the output
valve of the set, and the value should be chosen to
%Lve you the tome you desire. The pick-np should

earthed to prevent hum, but if you find that you
Jare getting shocks from it, we would suggest that you
have not got a fixed condenser in the earth lead.
Examine the wiring of the set, and tyou should find,
between the common negative lead of the set and the
earth terminal, a large condenser of 2 mfds. or so.
If this s not the case, obtain such a condenser and
attach it to your cabinet. Take a wire from the
earth terminal to one” side of the condenser, and
attach the earth lead to the other side of the condenser.
This is a precaution which should always be taken in
receivers operated from D.C. mains.

INSUFFICIENT POWER _

‘| have a spiendid little two-valve set, empioying a
detector valve foillowed by a power valve. § get London
stations through bsautifully,. and can Just hear the
Midland. When { want to get the Northern and some
foreign stations, § can hear them faintly on the speaker,
but when | turn the reaction, before the signals are
really loud enough to hear, the set goes pop and the
signals are gone. © What is wrong with it ? 1 should
like to bring in these stations a bit better as they are
too_weak to flisten to [as it is.”—(R. D., Highgate),

We think your trouble is due to the fact that you
are trying to recelve stations which are beyond the
range of your receiver. If you have a moderate
aerial, and the receiver is reasomably efficient, youn
should just hear the Northern Regional station in
vour district, but naturally, with only a detector
valve and one stage of amplification you cannot expect
to get really good loud-speaker reproduction from that
station. The reaction control should build up
graduaily and distortion should be tgrcsent before the
plop. If this is not the case, and the set plops before
distortion is audible, you have either too much H.T.
on the detector vaive or too large a condenser for
reaction control. This should be adjusted accordingly.
If you wish to get these other stations at entertainment
value, you must certainly add a good H.F. stage and
not rely upon reaction to bring the signals up to loud-
speaker strength.

SCREENING A CHOKE

*“{ have just finished building a receiver to my own
design and have came across a rather peculiar troubie.
The set oscillated, no matter where | put the condensers.

- After being worried for some time 1 tried to find the

cause, and atter reading through some back numbers
ot * Practical Wireless,’ | decided to try the_ effect of
moving about the coils-and H.F. choke. The latter-
seems to be the cause of my trouble. it Is home-made,
on a one-inch former, and when | put my hand round
it the oscillatien stops. Does this mean that it wants
screening 7 I so, what is the best material to use 2 °**
—(8. 4. K., York). .

The fault may be due to interaction between the
choke and one of the other components in the set, and
therefore before going to the trouble of screening
remove the screws which hold the choke in position
and try the effect of turning the choke about so that
it rests in different positions. You may find a position
in which stability is restored, and the choke should
then be fixed in that position. If you are unable to
stop the instability by turning the choke about, fit a
small tube covered with tin-foil or aluminium foil
over the choke, but allow a space of about half-an-
inch between the screen and the windings of the choke,
T::; lfcreeulng material should, of course, be joined ta
[ =
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RECEIVED

To save readers trouble, we wunderiake to send on

catalogues of any of our advertisers. Merely state, on
a postcard, the names of the firms from whom you
require catalogues, and address it to * Oatalogue,”
PRACTICAL WIBELESS, Geo, Newnes, Lid,, 8/11,
Southamplon _St., Strand, London, W.0.2. Where
advertisers make a charge, or reanire vostage. this
should be enclosed. No other correspondence whatsocver
should be enclosed wilh applications for catulogues.

PILOT Q.P.-P. KIT
WE have just rcceived from Peto-Scott Co., Ltd.,

77, City Road, London, E.C.1, a constructional
chart of thelr newjPilot Guardian Q.P.-P. 4-velve Kit. A

full size wiring diagram is given, together with detailed |

instructions 1%1' building the set which is claimed to
give all-electric volume and screened-grid selectivity
with small capacity. The price of the kit of parts,
including ready-drilied panel but less valves, is £3 19s. 6d.
Readers can obtain a copy of the chart for 1s. from
the above address.
5 ATLAS Q.P."” MAINS UNITS :
THE latest folder issued by H. Clarke and Co., Ltd.,
Atlas Works, Patricroft, Manchester, gives
particulars of their new mains units, which have
specially designed smoothing and voltage regulation
for all sets using quiescent pull-pull or * Class B ™
amplification. There are three models, the *“ Q.P. 24 **
suitable for A.C. mains; the *“* Q.P. 26,” also for A.C.
mains, but incorporating-a trickle charger, and the
“D.Q.P.,” which is designed for D.C. mains.

BELLING-LEE CLIP-ON UNIT PICK-UP
ANY possessor of a radio receiver and a portable
gramophone cau enjoy radio-gram results by
fitting the new Belling-Lec clip-on unit. This consists
of a standard type pick-up, tone arm and volume
control on a special mount which can be clipped
instantly on and off the side of any portable gramo-
phone. Full particulars, and price of the unit, are
given in a booklet, a copy of which can he obtained
from Belling and Lee, Ltd., Cambridge Arterial Road,
Enfleld, Middlesex.
SMITHCRAFT RADIO CABINETS
WELL-DESIGNED and built recelver deserves
a well-degigned cabinet to house it, and the
most discriminating constructor will find a suitable
cabinet for his set in a folder issued by Smith’s Cahinets,
Ltd., 18-20, Hertford Road, X.ondon, N.1. The
models available include speaker cabinets and table
radiogram models, The cabinets, which are obtainable
In either oak, mahogany or walnut, are hand polished
to a piano finlsh, and grilles are backed with gold
sllk gauze. Loosc base and baffleboards are supplied
with each cabinet. All readers who are interested in
high-class cabinets at moderate cost should make a
point of getting ono of thesc folders from the address
given. )
GRAHAM FARISH COMPONENTS
VERSEAS readers will welcome the new Graham
Farish catalogue, which is printed in either
English, French, German or Spanish. Amongst the
components listed are the Filt Percolative Earth,
Lit-Los Condenser, Ohmite Resistances, Fixed Con-
densers, and a new twin-screen H.F. choke. A copy
of either of these catalogues can be obtained from
Graham Farish, Ltd., Masons Hill, Bromley, Kent.
FORMO PRODUCTS
THE new range of components shown in the latest
Formo list should appeal to all discerning
constructors. Amongst the components listed arc
dual-range aerial and band-pass coils, L.F. trans-
formers, muiticouplers, and dual and triple gang
condensers. The ganged condensers can also be
obtained mounted on a common base-plate with either
t¢wo or three matched ganged coils with coupled
switches. In the triple gang condenser each assembly
Is provided with an ordinary trimmmer. The list also
includes a range of Formo ‘° Hymeg  fixed condensers
of various capacitics up to 14 mfd.
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(Continued from page 86.)
the fundamental principles underlying the transmission
and reception of television, and dcscribed the con-
struetion of receivers using the scanning disc and neon
tube and also the Kerr ccll mirror drum. He showed

Jhis new receiver of the mirror drum type, which

aroused coneiderable interest among the members
present. The beginners’ lecture on loud-speakers was
given by Mr. Tyler.

Replies to Broadcast Queries

All inquiries should be addressed to The Editor
PRACTICAL WIRELESS, 8-11, Southampton Streels
Strand, London, W.C.2, and the envelope marked
Broadcast Query Service, in top left-hand corner.
Stamped "addressed envelope should not bc enclosed,
as replies cannot be sent by post, but will be published
in due course in each issue of PRACTICAL WIRELESS.

- F. W. CLARKE (Maidenhead) : VWZ,-Kirkee (Poona),
also on 17.24 m. (17,400 kec/s). Pir (8t. Leonards-on-
Sea) : WOBHT, W. P. Ingersall, 251, E. Chestnut St.,
Canton, Hl.; WS80K, E. L. Murrill, 3rd Avenue,
Huntington, W. (VA); WBGIY, Jim E. Correll, Camp
Skeel, Oscoda, Mich.; W8GR, G. H. Norris, 8410,
Brush 8t., Detroit, Mich. ; KGA, regret, cannot trace.
OXE VALVE (Faringdon): G5BJ, G. Brown, 62, The
Ring, Bouth Yardley, Birmingham ; G20P, Captain G.
C. Price, 2. St. Annes Villas, Hewlett Road, Chelten-
ham, Glos.; G2BS, Marconi Co., Ltd., Chelmsford ;
G2X8, I, V. Sadler, “ 8t. Raphael,” Anston Ave.,
Worksop, Notts.; G6Z8, €. Grundy, 234, Rishton
Lane, Bolton, Lancs.; G6HK, J. H. Harker, *“ Dun-
elm,” Church Lane, Linecoln; G2VR, H. B. 0l4d,
‘ The Shack,” Spring Lane, Lambleyv, Notts. ; G2GG,
A. H. Kidd, Malborough House, Newbury, Berks ;
G2XYV, G. A. Geaps, 2, Salisbury Villas, Station Road,
Cambridge ; G5CD, D. N. Corfield, 10, Holders Hili
Gardens, Hendon, N.W.4, London; GGLM, R. A.
Hiscocks, *“ 8ylvandelle,” Malmesbury Road, Chippen-
ham, Wilts. ; GBC, Rugby calling GLIZ, a ship and
TFO, a station in Iceland; G6FY, R. A, Fereday,
37, Walwood Road, Leytonstone, London, E.11;
G600, T. Woodcock, 8, George St., Bridlington, Yorks, ;
G6JJ, Dr. J. O. Pender Smith, 30, Wellesley Road,
Colchester, Essex ; G2LZ, F. A. Mayer, * Stilemane,”
Wickford, Essex ; PAOKK, Louis de Groot, 88, Delis-
traat, The Hague, Holland ; PAOASD, W. F. Jacot,
78, Luterper Straat, Amsterdam, Holland , PAORS, P.
Van der Mcer, 174 Lange Geer, Rotterdam; XID,
Dr. James M. B. Hard, (130 Apartado, Mexico, D.F, ;
G6CB, GOZM, G5ZI, PAPOE, Regret, cannot trace.
T. E. L. (Cadishead) : I call sign is correct, namely,
with three letters, only amateur experimenter with
artificial aerial ; [t)ossibly in your immediate neigh-
bourhood ; write to Radio Society of Great Britain,
53, Victoria Street, 8.W.1. DBARTY (Leigh): Appar-
ently amateur transmitter in your iinmediate neigh-
bourhood ; ecannot trace it in published lists. T.
Davies (Leigh) : (1) PAONC is not given in published
lists ; if gure of call letters write to N.V.I.R.- Post Box
400, Rotterdam (Holland) ; (2) G5TZ, W. @. Sherratt,
11, Both Road, Cowes (I. of W.). TWwO VALVE (Jed-
burgh): W20E, E. A. Smith, 102, Montoe Street,
Brooklyn, New York; WO9BAC, Richard Laplander,
Dollar Bay, Mich. ; G5AW, A. E. Wood, 247, Leigham
Court Road, Streatham, 8.W.16; W2EUYV, G2AB,
G6AT, GGYJ, cannot trace ; VWZ, Kirkee near Poona
(India) on 17.24 m.).
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or accumulator is connected by wires
to the filaments of each valve (separate
batteries are not necessary), and is
switched on or off by means of the push-
pull switch marked * Filament switch.”

The high-tension (H.T.) battery has
its positive (+) end connected by =a
wire, which branches into three. (One

1 goes to the anode resistance of the first

valve, one to .the primary of the trans-
former, and one to the speaker. The
negative (—) end is joined to the negative
side of the low-tension battery. No
switch is necessary here as no current
flows when the filaments of the valves
are switched off, therefore, the one switch
connected in the low-tension battery
circuit is all that is required to start
the set going or to stop it.

The grid bias battery has its positive
end joined to the negative side of the
L.T. battery, while the connections
from the valves are plugged in to separate
points on the battery. For this purpose

- several sockets are provided so that

just the right voltage to suit the valve
may be obtained. You will notice
that all the batteries have one end
or the other connected to the * earthed ”
end of the tuning coil. The wire from
the batteries to this point thus forms a
sort of common lead to which all circuits
have their return.

I think I bave now dealt with all the
points I intended to in the working and
construction of our three-valver. Need-
less to say I have not gone into the
matter anything like deeply, but that
was not possible, or, indeed necessary,
in a short series of articles of“this type.
What I have endeavoured to do is to give
you some idea of the kind of thing that
goes on_inside your set. It .is for this
reason I chosc a simple type. Even
a partial understanding of the working
of this will, however, make the operation
of your own set more interesting, and will
provide a starting point for the study
of more advanced circuits.

CORRECTION
In the article entitled * Improvements and Re-
finements ”’ which appeared in our issuc dated
March 11th, a draughtsman’s error occurred in Fig. 6,
page 1,176. To correct this illustration delete the line
ing from the anode of the valve to the resistance

HOW YOUR SET WORKS
L (Continued from page 70.)
pass on to the following valves and so
to the loud-speaker.

Connecting Up the Batteries

There is no need to go into the subject
of the action of the two amplifying
valves again, but I would draw your
attention to the connections to the various

T
which is joined to the G terminal of the L.F trans-
former.
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NEWNES’ POPULAR WIRELESS BOOKS

The Wireless *“ Omnibus” Book

THE OUTLINE

OF WIRELESS

by RALPH STRANGER
Third Edition

HIS book has been prepared for
the non-technical listenef.
Written in simple language, it explains
everything about wireless from A to
Z as it has never been explained before.
After reading * The Outline .of Wire-
less,” your set, which a few days ago
was a sealed book to you, will now be
yours to do with as you will. 840
pages. Fully Tllustrated.

8/6,»post free 9|-

Some Press Opinions :

‘“ Mr. Stranger . . . gives a simple,
yet authentic, introduction to all the
‘ mysteries,” and explains them away
in an exceedingly interesting and
readable way. ... A book which
should go on every listener’s book-
shelf.”’—The Star.

“ A good book simply written.”—
The Daidy Mirror.

FINDING FOREIGN
STATIONS

by R. W. HALLOWS

This book will be welcomed by all
wireless * enthusiasts. The number of
people who possess wireless sets of
requisitc power and who fail to get
foreign stations satisfactorily, is legion.
This book will enable-you to obtain the
best possible results of which your set
is capable.

3/6, post free 3/9

WIRELESS
STEP BY STEP

by “DICTRON”
Tenth Edition

A book which shows the wireless en-
thusiast how to obtain the maximum
enjoyment from his wireless set. A
practical book, expert in range, yet
clear and concise in presentation.” It
explains in simple language the prin-
ciples of radio communication. Its
delightful simplicity and thoroughness
will interest all, whether beginners or
experts.

2/6, post free 2[9

-operated by

Some imvalua-ble
Praetical Handbooks

This series covers a wide field and will
prove of the greatest value to everyone in-
terested in models and how to make them ;
woodwork and other crafts. Each book is
: clearly written and fully illustrated.

(LY TLT T

Accumulators .

An up-to-date handbook dealing with every type of
accumulator, methods of charging them at home,
care and maintenance.

Motor Car Upkeep and Overhaul

Contains information on the engine, decarbonising,
valve grinding, lighting system, carburetter,
cooling system, lubrication, springs and shock
absorbers, steering gear, brakes, whecls, axles,
tracing noises, etc., etc. 1

Toy Making for Amateurs

How to make clockwork toys, model aeroplanes,
model locomotives, model boats, ingenious toys
sand, wooden meodels and toys,
electrical toys, steam toys, guns, etc.

Twenty-five Tested Wireless Circuits
All the sets described have been designed to meet

' modern needs. - They range from simple crystal

receivers to a seven-valve super-heterodyne.

Simple Electrical Apparatus

An excellent little book for those who wish to make
simple and useful electrical appliances, such as
galvanometers, electric ‘wotors, dynamos and
Leyden jars.

Model Boat Building

Designs for battleship, speed boat, paddle steamer’
and yachts. Excellent models can be built with
the simnple directions and diagrams given.

The Home Woodworker _

A fascinating book for the handyman. Clear
instructions on how to make a large variety of
articles in wood. Many useful hints on wood-
working.

Model Aeroplanes and Airships i

Contains full descriptions of easy-to-make models of
every description that will fly.

The Handyman’s Enquire Within
Hundreds of practical ideas and hints of value to
the man who is clever with his hands.

25 Simple Working Models .
Ingenious and practical designs for electric, steam
and clock-work models.

MEWNES’

HOME MECHANIC
BOOKS

1,- each, post iree 1/2 each

THE
MATHEMATICS

CF WIRELESS
by RALPH STRANGER

A book specially written to sweep
away the greatest obstacle to the
understanding of wireless—the “ma-
thematics of the subject. Original and
lucid explanations of all branches of
mathematics as applied to radio.
Indispensable to all who would under-
stand technical books and articles.
Differential and Integral Calculus are
eéxplained at some length and the use of
Logarithms and the Slide Rule clearly
shown. Fully illustrated.

5/', post free 5/3

WIRELESS
THE MODERN
MAGIC CARPET

by RALPH STRANGER
Fourth Edition

If you know nothing about wireless
this book will show you how to provide

yourself with ‘an interesting . and
absorbing hobby. If you are a
listener, but rather weak on the

technical side, it will save you much
unnecessary worry and expense. If
‘you wish to experiment, this volume
will provide you with valuable experi-
mentdl ‘data. If you are an expert
and have to lecture, it will give you.
some useful lecture material.

3/6, post free 3/'9

RADIO PLAYS
by L. du GARDE PEACH

Millions of wireless listeners who have
been thrilled by such wireless plays as
‘“The Path of Glory” and “ The
Marie Celeste ” can now have these
and other plays in book form. An
indispensable guide for all who would
write plays for the microphone. No
library is complete without these
thrilling plays.

2/6, post free 2/9

Obtainable from all Newsagents, Booksellers and Bookstalls or at post free rates from

GEORGE NEWNES LTD., 8-11, SOUTHAMPTON ST., STRAND, LONDON, W.C.2

Geo, Newnes, Lid,
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A few years ago, you probably remember, de-  walve needs more information about it than
signing a set was a much simpler business than it _ just bare characteristics. That is the object of
is now. Then, a valve was a valve, not a multi-mu  this book—to provide every man who wants
or an S.G. or a metallised detector. You plugged  to use Mazda valves, with all the information
it in, hoped for the best and usually realised it. - he needs. You save unnecessary trouble and
There’s still a lot of hoping, but much less reali-  expense that way. You get the results you
sation. This is the reason. The user of a modern  want—first time and all the time.

THIS BOOK TELLS YOU HOW

“The Book of the Mazda Valve,” No. R.782, is a mine of
useful information about valves in general and Mazda Valves
in particular. It contains facts and figures, circuit diagrams,
component wvalues, characteristic curves—in fact, all the
valve user wants to know about wvalves. Send for your
FREE copy to-day—or ask your dealer for one.

VALVES

THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, W.C.2 >y

Mazda Radso Velees are manufectured in Grest Britain for The Britssh Thomsn-Howston Co. Lid., London and Rughy. *

RECOMMENDED BY ALL GOOD RADIO DEALERS

vig8

Printed by NEWNES & PEARSON PRINTING Co., LTD., Exmoor Street, Ladbroke Grove, W.10, and published by GEORGE

| w Gf S N 27 NEWNES, LTD., 8-11, Southampton Street, Strand, W.C.2. Bole Agents for Australin and New Zealand: GORDON & GOTCH

1 P’ .Ul t tamp 0. Lrp. South Africa: CENTRAL NEWS AGENOCY, LTD. Practical Wireless can be sent to any part of the world, post free, for
17/4 per annum ; six months, 8/8. Registered at the General Post Office for Transmission by Canadian Magazine Post.
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GREAT SEASONAL SALE OF RADIO
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DIRECT RADIO LTD., 159, BORO® HIGH ST., LONDON BRIDGE
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Specified e_xcluéively
for . BETA UNIVERSAL &

The Benjamin Driver
Transformer specially de-
signed for Class B ampli-
fication is essential to the
success of your BETA

UNIVERSAL 4
] Ratio 1 to 1 (overall),
® Secondary D.C. Resistance

160 obms. each half.

© Size, in Grey Finished Meral
Screening Case, 3i"
24" x 27 approx.

(] Catalogue No. 8690,

Send for lcﬂ‘ﬂcl.P.R.ljl9 for

circuils.

erice 10/6

TRANSFORMER

Regd. Design.

BENJAMIN “B”

THE BENJAMIN ELECTRIC LTD,,
TARIFF ROAD, TOTTENHAM, N.17
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THE NEW AND
' REVOLUTIO

A

April 8th, 1933 1

CLASS B

NARY
AMPLIFICATION VALVE

One popular radio journal describes the CLASS B Valve as
* a revolutionary valve development.” INCREASED POWER
OUTPUT at relatively SMALL CURRENT DRAIN from tke
H.T. battery is obtained by using the marvellqus BRITISH 362
“CLASS B" Valve. Send for one now on our Mopey Back
Guarantee. If you also require a ' driver ™" valve we recommend the

BRITISH 362" P.2," price 4}- post free, see our advi: on page, 105,

‘!-Be one of the

-4

IMMEDIATE 4 by by T 'todbeneﬁt
DEL'VERY : Pty:sl ;olgn’reaorse:a:::i.
POST FREE t remittance today.
l ChequeS lnd P.O.‘ﬁ

must bg crossed and
made payable to

The 362 RADIO VALVE Co. Ltd., (Dept.W3),
415, MARE STREET, HACKNEY, London, E.8.

with full instructions

PR S TS = )

A Man’s Magazine

If you are tired of * ordinary ’’ magazines, with- their
cternal man-and-girl fiction, you will find the Wide World
refreshingly different.

It is a real man’s magazine—the only one of ifs kind—a
magazine of action and the open air. Our contributors
are men who have actually undergone.the experiences
they describe, which fact gives their narratives the vivid
actuality that is so characteristic of the magazine.

WIDE WORLD Magazine

Oblainable at all Newsagen!s and Bookslalls, or posi free 13, from
George Newnes, Lid., 8-11, Southampton St., Sirand, Londom, W.C.2

Listeners A]j/

Extract from ‘“Wireless World *’ Test
Report, February 24th, 1933 :~—
“...Few batteries tested bave main-
tained their voltage at such a high
level for so long as this ‘ Anodex’
model, or exhibited such a long, useful
life, more especially

as it does not fall
in the expensive
category.’’

108 ,, ..
99 These are an

value the batt
tnclud arge n

B

enjoy Better Radio
| with

CANODEX’

ACCUMULATORS

entirely new range, giving the fipcst
ery world can offer. Special features
on-interchangeable coloured terminals,

1/~

. /9
Extra and-Triple- Powes~ ~~
Types are also available,

- el

grease cups which

Prices from 4/6 upward

T@;SMT[H‘ ‘&" SONS, ~{Motor

Agents th

Accessor

charging device, panel T e
ete., and sturdy metal carrier which cannot slip.

prevent corrosion, ebonite separators,
for owner’s name, charge dates,

LRSI BI SN RSEE

s.
reughoat the country.

ies) 1TD., Cricklewood, -Lo'ndo
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g THOUSANDS STUDY IN YOUR
OF POUNDS AT SPARE
IN PRIZES HOME TIME

are to be vlzqn every
CROSSWORD ﬁj \
CA E A

COMPETITIONS e %é-l?.vm G

; OLLE RAIN
There will be many IN ALMOST ANY CAREER
happy winners. Why FOR A FEW SHILLINGS MONTHLY

not be one of them 2

For e meatios | IMATRICULATION

Crosswords a good Dic- K ) .
tionary is indispensable. There are many ways of commencing a career, but Matriculation

THE NEW is the jumping-off board for all the best ones.

Comprehensive i E
D I c TI 0 NARY C I Xitt}:lelt.o‘both ses;es.EAg;sRiSi X4. C

is the book you ENG. DEPT. CUSTOMS AND EXCISE ;
want. It has heip- G.P.O. INSP.OF TAXES, Etc. NO EXPERIENCE
ot Enits Wi’ REQUIRED. OPEN EXAMS.

it will_help_you. We prepare candidates for all

woeenwe: IINSTITUTE EXAMS.
IGO0 X iy ot - TECHNICAL, INSURANCE, COMMERCIAL,
3,000 Gazetteer Names. (ngzg‘;oreign Phrases. GENERAL, POLICE, Etc., Etc.
- o 1,000 Biographical Entries. 16 Maps in Full ALL

Colours ENGINEERS BrRancHEs

THE HOME LIBRARY BOOK CO.,

FIVE DAYS'
FREE TRIAL

Fill in the Free Exam-
ination Form and post
to-day. No charge or
obligation is involved.

23-24, TAVISTOCK ST., LONDON, W.C.2. There are examinations which are open and suitable to you,
lease send me on FIVE DAYS’ FREE APPROVAL the

EW COMPREHENSIVE DICTIONARY. I will either others which are not. Get our advice before deciding.
A e i et O s wt. 37 -cachi and ’ =
final payment of 2/-. (Cash price on sixtl day, 31/-.) Let ' me give you DO NOT DE-
| LAY — There may
be chznces for you

iName that fatherly advice
gAgzess = which is FREE to/

to-day for which

you, but whichlf

‘ you may be too

: Pract, Wire,, 8433 ...

may mean so late to-morrow.

much to you in the il Every day counts

future, in 2 man’s carcer.

S
LET ME BE YOUR FATHER

Accountangy Examinations Mathematics
Advertising and Sales Manage- Matriculation
ment Metallurgy
A M.I. Fire E. Examination Mining, all subjects
Applied Mechanics Mining Electrical Engineering
Army Certificates Motor Engineering
Auctioneers and Estate Agents Municipal and° County En.
VMODEL F6-PM-01-Class B Aviation Engineering gineers
Banking Naval Architeoture
PR'CE 49 6 Boilers Pattern Making
Bookkeeping,Acocountancy and Police. Special course
= Modern Business Methods ;l‘eceptors. dcoll;ge oi!
» = = Sc; (Eng.) umps an umping Ba-
Vv I B.Sc. (Estate Management) chinery
Is used and speclﬁed Exclus‘ e y Building, Architecture and Radio Reception .
Clerk of Works Road Making and Maintenance
for the Chemistry Salesmanship
Civil Engineering Sanitation
(13 L) Civil ‘Service Secretarial Exams,
All Commeroial Subjects Ship-building
2 Commercial Art Shorthand (Pitman's)
Concrete and Structural En- Structural Engineering
BETA UNIVERSAL FOUR e
Draughtsmanship,all branches Teachers of Handicraits
- - f Engineering, all branches, Telephony and Teclegraphy
Because of their brilliant tonal realism Rola Speakers are used and subjects and examinations Transport Inst. Exams.
recommended by the large majority of British Radio manufacturers General Education Weights and Measures* Insp.”
and by nearly all "Qonslructor Set ™ designers. Use Rola and obtain gpg n‘;g.rl D;Z:tilaﬂnd W";L‘;z;hozsle.g'al’hy anad
the best results.  Write to-day for the Rola folder. nfs‘t":ic.“ » WiOEKE SMaT Fers
If you do not see your own requirements above, write to us on any subject.
® EXTENSION SPEAKERS IT COSTS NOTHING TO ENQUIRE
There is a correct Rola Extension speaker for WE TEACH BY POST IN ALL PARTS OF THE WORLD
practically all British Radio Receivers. Write for list. Also ask for Our New Book (FREE OF CHARGE)
ECRETS OF SUCCESS
THE BRITISH ROLA RO LA e SEC .
G0., LTD,, SPEA KE RS Note Address carefully :
BrondesburyWorks,

THE BENNETT
179, High Road; Kilburn, forbetter gage
N.W.6. Radio Reception = COLLEGE, L.

Telephone : 5 HEFFIELD.
“Matda Vale 5017.8.9. (Dept. 192), S
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Now at last you can equip your home with
MOST ALL-ELECTRIC RADIO, SELF-CON-
STRUCTED. Here for the first timeis a

POWE RFUL complete All-Mains Kit for the Home

Constructor which is at once completely

RAD'O EVER practical and completely safe.- You build

the ‘¢ All Electric Skyscraper >* yourself

PUT |NT° and so you know that there are no

mysteries in it—you have no fear of letting
THE HANDS 5,000 i 3 Soueaets S yon waat to
O F HO M E z'Il'tlilleu St“ltAli‘-tElﬂ.tric Skyscraper »’ works
CONSTRUCTORS 1c2civer.uiih srovision o aims Aeria

You simply plug in and switch on.
— A Unique to this A.C. *‘Skyscraper” is
the special Safety Fuse Plug—which is

the fullest possible protection ever prc-
vided in a Mains Receiver, and makes
’ this the first really SAFE A.C. Construc-

tors' Kit, AS SAFE TO HANDLE AS A
BATTERY SET !

CHART OF THE AC SAFETY

»
- "SKYSCRAPER FREE
\ Lissen have published a beantiful
b, and practical coloured Chart which
)

L

gives you plans and photographs
and exhaustive descriptions of
Y\, every single point in the construction, operation and
enjoyment of this receiver. Matched Valves. Pentode

“ "'Output.  Variable Mu Screened Grid HF.
stage. Drives Moving Coil Speaker at full
volume. Metal Chassis. One dial tuning.
Ganged Reaction and Veolume Control.
Walnut Consolette cabinet. which you
assemble yourself and so save money.
Power Pack an integral part of the
chassis, Heavily insulated Mains Lead.
Every refinement of the most ex-
pensive All Mains Receiver i3
incorporated in the “ All
Electric Skyscraper’’ —
snd SUCCESS IS
4 CERTAIN WHEN YOU
§ FOLLOW THE GREAT

o= LISSEN CHART,

IN WALNUT CABINET WITH 10126 |
MOVING COl.. SPEAKER

Obtainable from all Lissen dealers at the
following prices :~—

“ All-Electric A.C. Skyscraper’’ Chassis
Kit complete with Power Unit, 4 Matched
Valves and Mains Lead with special

Safety Fuse 11::5; £7-19-6

* All-Electric A.C. Skyscraper *’
Kit, as above, including valves,
with Table Model Walnut
Cabinet. Price £8 155, 0d.

“All - Electric A.C. Sky-
scraper’ Kit as above, in~
¢luding Valves and with Walnut
Consolette Cabinet as illuse
trated and full power MOVING
COIL LOUDSPEAKER. Price
“£10 125, 6d.

Ask your dealer or post
coupon below for FREE
CHART.

Y Y I L L L X Y

To Lissen Limited, Publicity Dept,
Isleworth, Middlesex.
Please send me FREE copy of the

CHART OF THE AC. SAFETY
SKYSCRAPER.

Namessesoeoeietnroarniiorsmmenns -

COUPON

D R R X
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Royal Command Variety Broadcast
A S in previous years, the B.B.C. will be
given an opportunity of relaying
the Royal Command Variety Performance
which has been fixed to take place on
May 22nd. For this occasion the G.T.C.
has lifted the ban on music-hall artists
taking part in the show.

Vienna’s Super Power Transmitter
E giant Bisamberg station which is
to take over the broadcasting of the
Vienna programmes is rapidly nearing
completion, and it is expected to come on
the air for its initial tests early in April.

=)
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Technical Staff:

M. J. Barton Chapple, Wh.Sch., B.Sc., (Hons ), A.M.LE.E.
W. J. Defaney, Frank Preston, F.R.A.,” W.B. Rithardson.

ROUND #¢ WORLD of WIRELESS

Radlo Luxembourg on the Air
N 1,191 metres the new 150 kilowatt
transmitter now transmits a regular
programme daily. A News Bulletin is
broadcast every evening at 7 p.m. G.M.T.
in German and French as well as in the
Luxembourg dinlect. The station would
appear to work from 7 p.m. to about
10 p.m. G.M.T., during which period, on
some days, gramophone records alternate
with a concert given by a studio orchestra.
At present the Monday and Thursday trans-
missions are dedicated to Germany, those
on Tuesday and Saturday to France and

these dates will be postponed until later
in the year.

Extension of Jazz Veto on Germany
OLLOWING a government decrce to
stop the playing of ‘“ Hot” music
in the Berlin studio, the vcto has been
extended to the entire country and now
includes not only broadcasts but all dance
bands in public places and houses of enter-
tainment. The Germans must now declare
themselves satisfied with the waltz and the
tango.

PTT Radio-Paris
E French State has officially de-

In order to avoid interference with the
Rosenhuegel, transmitter now in opera-
tion, the experimental broadcasts will be
carried out in the earlier hours of the
day and at the end of the advertised
programmes. So stand by for a much
heftier Radio-Wien !

1 -1 )

Summer Time
OTH France and Belgium changed i
over to Summer Time on March
26th and consequently until we adopt
B.S.T. on April 9th, these countries
will be one hour akead of us. Holland
will' alter her clocks on May 15th.
From the April date our time in
Great Britain will coincide not only
with France and Belgium but with
all those continental countries working
to Central European Time, namely,
Germany, Austria, Italy, Switzerland,
Scandinavia, etc, As Spain, Portugal,
Algeria, Morocco, remain on Greenwich
Mean Time all the year round, during
the B.S.T. period we shall be one hour

"ALL ABOUT H.F. PENTODES

In This Issue:

BETA UNIVERSAL
: (Class B) FOUR

ELECTRIC INTERFERENCE
“FURY FOUR” EXPERIENCES
CLASS B UNIT

UNDERSTANDING
YOUR AERIAL

A BC OF SELECTIVITY

IMPORTANCE OF LAY-OUT

in front of them, and fwo hours ahead of
Iceland. The difference between British
Summer Time and Eastern European
Time will be cut down to one
hour; Moscow’s local time will only be
two hours ahead of us.

Snowed Up !
URING the recent blizzard, one of the
most northerly of the Norwegian
broadcasting stations, Bod6é was snowed
up for three days, and was compelled to
gend out an S O S to obtain food and outside
assistance. During that period the an-
nouncer carried on by giving the local
listeners a transmission of gramophone
records interspersed with a * news * bulletin
in which he described the living conditions
of the imprisoned staff.

Belgium, Wednesday to local listeners,
Fridays to Holland and Sundays to the
British Isles. The studio employs both
men and women announcers.

An Edgar Wallace Bioadcast

N April 19th the B.B.C. will produce a
microphone version of the late Edgar
Wallace’s thriller, The Ringer, for which, in
the leading part, they have succeeded in
securing the services of Constance Cum-
mings the American film star. There will
be two performances of this play, namely,
April 19th for Regional and April 21st for
National listeners.
The first broadecast of Horace Annesley
Vachell’s comedy, Quinneys, arranged for

g L 1— e

clared its intention of taking over
the new Radio-Paris transmitter. Ac-
cording to a French report the station
will no longer be permitted to broadcast
foreign publicity concerts.

The New B.B.C. Long-wave Station
THE B.B.C. has concluded the pur-
chase of the site at Wychbold, near
Droitwich, for the new transmitter to
replace Daventry 5XX, and preliminary
work has already started. The new
station, which will radiate the National
programme, will work on a power of 100
In addition to this transmitter,
a high power medium-wave Regional
station will also be erected on the same
site, and when completed will replace
Midland 5GB, which was experimen-
tally built in 1927. Although no date
can yet be fixed, it is anticipated that
the, Droitwich 100 kilowatter may be able
to take over the Daventry service by the
summer of 1934. :

The Sincerest Form of Flattery
"HE example sct by Radio Luxembourg,
namely, atransmitter for the pur-
poses of widespread publicity, is arousing
considerable interest on the continent. It
is now reported that Romania is inclingd
to follow this lead and that negotiations are
already proceeding with a foreign group of
financiers to secure capital for the installa-
tion of a super-power transmitter at Temes-

var near the Hungarian border. Will more
imitators come along ?
The Nice-Monaco - Corsica  High-power

Station
ORK on- this new P.T.T. station is to
be started this month. Although
nominally of a power of 60 kilowatts, tho

. transmitter is planned- to 'permit of an
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ROUND the
increased energy in thc near future, as the
French authorities are anxious that the
programmes should be available to all
inhabitants of the Riviera. It is probable
that a 286-metre wavelength will be adopted,
namely, the channel at present used by
PTT Montpellier, which, on completion of
the new transmitter, -will be closed down.
Studios are.to be erected at Nice, Cannes
and at Monte Carlo.

Listen to Milan-Vigentino
N order to provide an alternative
programme for Milan listeners, the
EIAR has again brought into operation
the Vigentino 7 kilowatt station, which acted
as a standby when the 50 kilowatt trans.
mitter at Siziano was formally opened.
The second Milan station is now working
experimentally on 453.8 metres ; it relays
wireless  entertainments from Rome,
Naples and other Italian studios.

New Valves

SHOULD think that the

research staffs of the
various  valve-manufacturing
firms must be having a very
hectic and busy time just now,
for new types of valves seem to
be emerging every day. The
introduction of automatiec
volume control brought the
double-diode and then the
double-diode triode and single-
diodo tetrode—what names!
Whilst these were still “ hot
from the oven > the new  Class
B amplifier came into being,
and now we have the high-
frequency pentode. One can
be excused for asking ‘“ What
next 2’ The peculiar thing is
that although these valves
seem ‘to have come upon us all
‘at once, there has been a job
of useful work awaiting each
one, and no sooner has a valve
been “ released ”’ than it has been |
put to good use. Perhaps the only un-
fortunate part of the business from the
average constructor’s point of view is that
most of the newcomers are only suitable
for mains-operated receivers. At the same
time, he can take comfort in the knowledge
that the “ Class B’ valve, at any rate, is
essentially a battery valve, and a most
cconomical one at that. ‘

H.F. Pentodes
THE H.F. pentode is not too well known
ns yet, but there is no doubt that it
is going to be extremely popular. It is
really a development of the S.G. and V.-M.
valves, and not of the low-frequency pen-
tode, as its name might suggest. This valve
is already obtainable in both ‘“ordinary *
and variable-mu form and from my own
experiments I can vouchsafe for its extra-
ordinary abilities. It has all the advantages
of the best V.-M. valves but is not so critical
in regard to its screening grid voltage
requirements and actually gives more
amplification. The new valve has a very
high impedance and thus can only give of
its best when followed by an ultra-efficient,
or high-dynamic, tuning circuit; this
condition can readily be complied with by
making use of Ferrocart coils. So far as I
am aware, the H.F. pentode is not yet made
as 4 battery valve, but I for one sincerely
hope it will be before summur comes,
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INTERESTING and TOPICAL
PARAGRAPHS
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because in that form it should be perfectly
ideal for use in portables, where stability

requirements.

Q.P.-P. Transformers

UIESCENT push-pull amplification is

. still increasing in popularity and
many readers will, no doubt, be trying it.
I am often asked why a special input
transformer is advised and if an ordinary
push-pull transformer cannot be used
instead. Actually the latter kind of trans-
former can be used, but as it is of lower

hapter in the hl'.slory of wireless was opeﬁcd
Cape Town addressed the British Commonwealth of Nations from

ratio than the proper Q.P.-P component

s

the top of Table Mountain, Cape Town.

SOIVE THIS?

Problem No. 29.

Jefferies had a simple two-valve set employing
a detector valve working on the normal
grid-leak principle, transformer-coupled to a
small power valve taking a current of 5 mA.
at 150 volts. A relative gave him a small
mains unit for a birthday present, but this
delivered 60 mA. at 250 volts maximum, and
was provided with no tappings. How could
Jefferies use this unit with his small set
without introducing any alterations to the
unit and without damaging his - valves ?
Three books will be awarded for the first
three correct solutions opened. Address
your solutions to The Xditor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11, South-
ampton Street, Strand, London, W.C.2,
marking your envelopes Problem No. 29, and
post to reach us not later than April 10th.

SOLUTION TO PROBLEM No. 28.

When used as a radio-gram. the detector valve
becomes an L.F, valve with appropriate negative
arid bias. Therefore, to enable radio to be received
this bias must be removed, and Jackson should have
inserted a simple switch in the pick-up leads to dis-
connect the pick-up on radio.

The following three readers recelved books in
connection with Problem No. 27 :—

.W. Sanders, 16, Pollard Street, 8. Shields, Co.
Durham ; W. G. Walker, * Kinver,” Etruria Road,
Basford, Stoke-on-Trent; T. Brayme, 13, Wood
Street, Tunbridge Weils. -

and high amplification are the principal |

LESS ( Continued)

it will not provide as much amplification,
and therefore one of the chief benefits of
the new systein will be lost. The new
quiescent push-pull input transformers have
a step-up ratio of 9 to 10 to 1, as compared
with about 3 to 1 for ordinary P.-P. ones.

Q.P.-P. Eliminators

T is interesting to notice how one radio
development paves the way for
another. For instance Q.P.-P. amplifica-
tion led to the introduction of special H.T.
batteries having tappings every 1.5 volts
over the last 20 volts or so. And now it
seems that different types of eliminators
will be required for Q.P.-.P. and “ Class
B.” The difficulty. with ordinary elimin-
ators is that the voltage they give from any
tapping is proportional to the current
load ; as the eurrent is increased the voltage

recently

goes down, and vice versa. Of course,
the whole idea of the néw
amplification ‘systems is that
the anode current consumption
\ is proportional to the ampli-
4 tude of the signal voltages
being handled and thus the
current is less on soft, than on
loud, passages of music. But
with an ordinary eliminator the
voltage rises as the current
falls and the higher voltage
tends to .increase the current,
with a net result that there is
a tendency for the current to
remain more or less constant.
This means that the amplifier
will not do justice to “ light”’
and “ shade” and that repro-
duction will suffer in conse-
quence.: What is required, then,
is an eliminator whose voltage
will remain constant over a
change in load of 10 milli-
amperes or so. I have not
gone fully into the question,
but it seems that the only way
to make a suitable eliminator
will be by using a smooth-
ing 'choke of low resistance and a
rectifier with an ample current reserve.
Or perhaps the same result could be
achieved by employing an eliminator of
rather higher current rating than is actually
required, and shunting a resistance of
about 20,000 ohms across its positive and
negative terminals; the resistance should
hold the voltage reasonably steady. Any-
how, here is a little problem that is worth
thinking about.

Output or Input ?
A GOOD deal of misunderstanding often
arises in connection with the name
applied to that transformer used between
the set and loud-speaker. When it is
built into the set we refer to it as an output
transformer, and yet when it is attached
to the loud-speaker it gets the very opposite
name of input transformer. Which is
right ? As a matter of fact both are, but
they are- derived in different ways. The
transformer certainly deals with the output
from the set and the input to the speaker,
so the name is purely a relative term.
Nevertheless, I think it would be a good
thing if we could decide to call this com-
- ponent by ono name no matter what its
position may be—and input trans-
former ” is certainly not a good one because
that is what we call the transformer which
feeds two valves in push-pull. JACEs

e
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-J SUPPOSE one of the greatest difficulties
encountered by the writer of articles is
that of choosing his subjects. No matter

how enthusiastic and interested he is in
regard to some particular topie it is no
use writing about it unless his readers are
also going to be interested. I must confess
that I have met with this difficulty on
numerous occasions, but it does not apply
in the present case. A few weeks ago,
under the heading of “ Radio Ramblings >’
.the subject of electrical interference was
briefly introduced: and I can judge from
the letters since received that the matter is
generally considered to be of great import-
tance. Two simple methods of reducing
interference caused by electrical apparatus
were described and concluded by asking
readers to try them and to kindly advise
us of the results obtained. Many have
done so and their letters have been very
much appreciated.

A Good Idea

One method suggested, and which I
had found very useful, was to join together
the aerial and earth leads and to connect
both of them to the aerialterminal. It was
pointed out that this method was only
likely to be of value on the shorter wave-
lengths and if the earth lead was fairly
long. It was also mentioned that the
reason for the success of this scheme
could not be explained satisfactorily by
‘existing theories and that my results were
perhaps in the nature of a  fiuke.”

However, I am delighted to learn that
others have now found the suggestion of
value. For instance, H.L.P. (Perth) writes

T i

“ T am a mere novice in anything to do with

wireless, but on reading an article in
PracTical, WIRELESS I thought I would
try the idea about joining the earth lead
to the aerial terminal. My set is a S.G.3
and on joining the wires I found it was
just as you said—hardly any interference.
The only difference I noticed was that
Scottish Regional seemed to be one point
further up on the dial, but volume was
almost as good as usual. My earth lead is
rubber covered, but only 10 feet long.”

Another reader, E.H., of Cashel,
Tipperary, L.F.S. says: “ In response
to the request in PraAcTICAL
WireLEss for March 11th, in
reference to connecting the
earth lead to the aerial
terminal; I have tried
this and strange to say
it iade absolutely no
difference ‘to normal re-- .-
ception on medium-waves,
but on long-waves the set > >
is unstable. May I point
out that my earth lead is K f
only six feet long ? =

It Does not Always Work

These two are typical
of a number of letters
received 'and although
they prove that the idea

Fig. 2.—A counlerpoise earth is often useful in

, Causes and Remedies
: Discussed by ;
FRANK PRESTON, FR.A. !

e

PR

is good they also show that I was
wrong in assuming that the earth lead
must be a long one for the method to be
effective. But in support of my suggestion
that the method would not always prove

To Mans
D/ug

Gramophone

—£

3 2-4 MFd.
Farth Lead

Fig. |.—A simple method of curing interference
caused by an_electric motor or similar device.

successful, there is a letter from H. S.
(South Shields) in which the writer says—
“—Regarding your method of connecting
together the aerial and earth, I am afraid
this experiment was not satisfactory. I
think in my case the signals were going
straight to earth. I could get stations
(presumably free from interference) but
much below usual strength.”

Shielded Down-Lead

(400 Volts Worxking)

S R

Another suggestion I made for reducing
electrical interference, was to replace the
aerial lead-in by a length of the special
shielded cable which has just come on to
the market. I am afraid that I was some-
what prematurc in recommending this
method because a number of readers have
written to say that they have as yet been
unable to obtain the new material from
their local dealers. It will thus be helpful
to know that the cable is made by Messrs.
Ward and Goldstone of Pendleton,
Manchester, from whom it can be obtained
direct, in 20 foot lengths. The screened
cable simply replaces the normal aerial
down-lead and connection is made from
the outer metal braiding to earth. Although

it is primarily intended for the aerial
m lead, I have found it helpful even for
” the earth lead when the latter is fairly
long ; the braiding is then connected
along with the inner wire to the
earthing plate or tube. I should be
very pleased to hear from readers who
try the screened lead-in, if they will
write to me c/o The Editor.

In Reply to a Complaint

And now I would like to offer some
further suggestions for eliminating elec-
trical interference, but before doing so
just allow me to make passing reference
to a letter reproduced in PracTiCAL
WireLESS No. 26 under the title of “All-
mains Receivers and Interference.” The
writer said he considered it ¢ rather unfair
on the part of manufacturers to expect a
purchaser who has paid a high price for a set
to go to outside sources for a cure of this
household type of (electrical) interference.”
Of course one can see some justification for
these remarks, but I am afraid the writer has
not weighed up all the facts of the case,
and I have no doubt that more than one
manufacturer will already have replied to

the letter” in question. Affer all, one
cannot blame a receiver for picking
J]; ‘up interference caused by

reducing electrical interference.

a faulty electric light switch
or by an electric motor,
or any other device for
tha matter; surely the

t responsibility rests
with the owner of the
offending apparatus.
As a matter of fact
there is not always a
simple way of modify-
ing a set to prevent its
responding to local
electrical disturb-
ances. The methods
referred to above
might do the trick,
but they cannot be
guaranteed. More-
over, the particular
interference likely
to be experienced

(Continiied overleaf.)

-~
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ELECTRICAL INTERFERENCE
(Continued from page 93.)

may take one of many forms,
each of which demands its own
special remedy. Obviously, then,
it would be an utter impossibility
to design any receiver which
would be immune from all kinds
of electrical interference. In
addition to this, there is the
question of cost. Even if some
revolutionary device could be fit-
ted to a set, it must necessarily
add to the price of the outfit
and consequently every purchaser
would have to pay more for his
set whether he required the
 anti-interference ’ unit or not.

Tracing the Source of Interference

I have pointed out that differ-
ent kinds of interference require
different methods of prevention,
so let us examine the question
more closely. In case of difficulty, the
first thing is to discover whether the stray
noises are being picked up by the aerial or
are coming into the set through the mains
leads (when a mains receiver or eliminator is
employed). This can be done by comparing
results with and without the serial and
earth connected. If interference is just
as bad in either case, it is obviously being
transmitted through the supply leads or
is being picked up by the receiver itself.
On the other hand, if it is found that the
aerial is responsible,-one of the remedies
already referred to can be tried. But if
you know the cause of the interference,
it is much better to tackle it at its source
wherever possible. For instance, if it is
noticed that interference is only experienced
when a particular switch is “ on ™ you can
be pretty sure that either the switch or
the apparatus it feeds is at fault.
contact in a lamp holder or a damaged
switch can be a great nuisance, but the
cost of repair or replacement is small.
When the trouble is due to an electric
motor (perhaps a gramophone motor,
hair drier or other domestic appliance)
you can generally effect a cure by joining
two large capacity (2 to 4 mfds.) condensers
in series across the motor terminals and
connecting an carth lead to the centre
point of the two condensers. The method
is illustrated in Figure 1. It is important
that the condensers should have a working
voltage of at least 400 for otherwise the
insulation might break down.

If the interference starts regularly at a
certain time of day, you can generally
trace it quite easily to some flashing electric
sign or generator in the vicinity. There
is only a narrow field to * search ™ because
electrical disturbances rarely travel over
distances greater than 100 yards or so.
Having found the origin of the trouble
you can do little more than request the
owner of the apparatus to attend to the

Bad.

Fig. 3.—A rather elaborale filter circuit which is uszful in cases of
serious electrical interference of the kind introduced by the mainsleads. to 4 mfd.) condensers wired in

matter. In the case of a motor or generator
you might suggest the condenser arrange-
ment of Figure 1 ; it will almost invariably
give some improvement even if it does not
prove a complete cure,

Difficult Cases

Probably the most annoying kind of
trouble is that caused by tramways and
electric buses. There is no difficulty in
tracing the interference, but local autho-
rities are not easy to approach when you
want to suggest that they should spend
money in the interests of their ratepayers.
Rather than waste time and postage,
you will probably find it better to try
one of the suggestions referred to at the
beginning of this article. When neither
of them 1s effective, youmight reduce the
size of your aerial and employ the screened
cable for the whole of its length. Another
idea which is often useful, though frequently
difficult to put into practice, is to dispense
with the normal earth connection and use
a counterpoise earth as shown in Figure 2.
The counterpoise is in effect a second
*“ aerial > consisting of a single wire running
parallel to the aerial proper ; it must be
thoroughly insulated and is connected to
the earth terminal of the receiver. In
mild cases of interference, some relief can
be obtained by connecting a 2 or 4 mfd.
fixed condenser in series with the earth
lead ; this system is worth a trial.

Should you come to the conclusion
that interference is coming to the set wia
the mains supply leads your mode of
procedure will be rather different. Inci-
dentally, mains leads do very often act as
an effective aerial and pick up all kinds
of H.T. impulses. (You know, of course,
that they can be employed instead of an
outside aerial). The object, then, must be
to * filter ” the mains supply by inserting
an H.F. choke in one or both leads. Ordinary
chokes are wuscless for this purpose since

they will not carry the necessary
current, but special components
are made by Messrs. Bulgin and
also by Messrs. Wearite. Start
by connecting a ehoke in one lead
first of all and if this proves
insufficient put onec in the other
lead as well. As an alternative
to the H.F. chokes a splitcon-
denser fiiter of the type shown
in Figure 1 might be connected
across the mains leads at their
point of contact with the set.
Sonietimes it is found that neither
of ithese latter methods is suffi-
cient completely to cure the
trouble and in that case a more
complicated filter circuit like that
shown in Figure 3 must be re-
sorted to. Here we have a
special mains H.F. choke con-
nected in each supply lead and
also a pair of large-capacity (2

series across the supply. The
earth wire is removed from its normal
terminal on the set and joined to the
junction of the two condensers. It is also
a wise precaution to include a .5 amp. fuse
on the * mains * side of the filter to prevent
damage in case of a short-circuit or the
breaskdown of a condenser. All the filter
components should be placed in some kind
of box so that there will be no danger of
getting a shock by accidentally touching any
of the terminals,

Voltage Fluetuations

There is yet one further prevalent source
of trouble which we have not considered
and which is due to fluctuations in the mains
voltage. Although supply companies are
legally supposed to maintain the mains
voltage within 4 per cent. of its rated figure
one often finds a variation of as much as
15 per cent. Such voltage surges naturally
make themselves known by various forms
of ‘““ mnoise’ or by variations in volume
level. There is no real cure in the hands of
the listener, butoften a certain amount of
relief can be obtained by connecting a
lamp across the mains terminals of the
set. The lamp will absorb a good deal of
the surge voltages and help to maintain a
silent * background.”

I have not mentioned all the possible
causes and cures of electrical interference,
but I think sufficient has been said to
show what steps should be taken and to
make it .quite clear that every individual
case must be treated on its own merits. I
would just add that the Technical Staff of
Pracrica  Wirepess will be pleased
to render assistance, through its Advice
Bureau, to all readers who are in difficulty.
But remember that for them to be of real
assistance you must supply the fullest
possible details of your trouble, since it is
not easy to suggest remedies when given
such vague descriptions as * intermittent
crackles,” * buzzing sounds ” and so on.

Extension Handle for Tuning Coil.
ANY readers no doubt have in use

an aerial coil with a small
variable condenser enclosed in

the top, for selectivity purposes. When
the set using this coil is enclosed in a
cabinet, it often proves awkward to
get at the condenser, but I eliminated
this difficulty by making the following
changes. First, I mounted the coil
borizontally, as shown in the sketch,

Former. Postia
OF_rardobie

.
Selectrrily
Anob.

and removed the bakelite knob from
the top. Then by boring a hole in the
front panel and attaching & short-wave
extension handle to the condenser
spindle, I was able to re-attach the knob
on to the extension handle, so that
the selectivity could be controlled from
the panel. This arrangement also helps
to eliminate hand-capacity, when tuning
in some of the weaker foreigners.
—R. G. RexTON (Harlesden),
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SUPPOSE the most thrilling moment:
about the construction of a set comes
when it is finished. The
wiring has been checked over,
nuts finally tightened, bat-
teries and power connected
and the set is switched on.
What will be the result ? So
many things may happen. Os-
cillation, growls, hum, recep-
tion of the local station all
round the dial—silence. The
constructor of, say, a 4
Practicar, WIRELESS set has 4
only to work carefully, methodi- ®
cally and wunhurricdly, and,
above all, 1to stick to the
design, components, and the iy | —D,

precise lay-out instructed and H_F. wires close together.

all will be well.

Building to Your Own Design

But the man who really gets the craze for
construction—and most of us do—will want
to build sets of his own design in addition
to the published ones. Commencing with a
standard circuit, he will add his own refine-
ments, try out some pet idea and use up

he has on hand.

To TUNING COIL,

THE IMPORTANCE OF LAY-OUT

With Some Ideas Which Will Help You to Make a Clean and Efficient Job

When Designing a New Set.

By ALBERT E. OAKLEY

G D) A | S } l-l

nol run

will be of unnecessary length, grid and anode
wires will exert undesired magnetic and
capacitative effects, and the rcsult will be
at best a set which does not yield the
maximum of efficiency, and at worst a
real dud. Let me explain what to do, what
to avoid and why.
IH.T HT.

HY G.B

Fig. 2.—Unscreened coils and chokes should not
be mounted near one another.

lead from anode alongside the grid lead to
tuning coil. If any two such wires must
run in the same direction
they should be well separated ;
one, say, on the baseboard, the
other in the air. The low-
tension or filament leads are
of minor importance as to
length, but must not run close
to H.F. leads. This would
cause loss, and often affect
the matching of coils, while
¥ in the case of ganged con-

}) densers the adjustment might
| be affected. Coils tuning suc-
cessive stages must not be
mounted close together unless
they are of the canned type.
Fig. 2 shows an arrangement
which might appear neat and
tidy, but as the coils and choke would
react powerfully, the effect would be
disastrous. If screening partitions arc
used to separate the H.F. stages the coils
should be mounted ,as far away from them
as is practicable, for the effect of a close up
screen is to reduce the inductance of the

wavelength  range,

Possibly the sct is
going into an existing
piece of furniture,
and must be designed
to fit. The work of
designing a sct falls
into three heads, viz.,

certain components ; ! %

SN

and probably intro-

o

ducing ganging diffi-
culties. In addition,
the screen absorbs
power from any H.F.
conductors which

HT.{ |CB. Ls. coil, so altering its

‘d/DTO\o o/o T

may be near to it.
The loss from a wire

planning the circuit,
selecting suitable

components and
designing the
lay-out. It isthe latter I propose now to

discuss.

The first thing the amateur designer
will do, very naturally, will be to set out
all his components on the baseboard, if
this already exists, or on the board from
which it will be cut. Having compactness
and neatness prominently in mind he will
arrange and rearrange till he gets every-
thing into the smallest space. He will
then probably settle the size and cut out
the baseboard, screw down the components
and make ready to start wiring. Unless,
however, the wiring detail was fully planned
at the same time it is almost certain that
this method will result in a bad tangle,
with wires crossing and recrossing. Many

L}
o ©

Fig.

5.—Shows

Fig. 3—Shows the chain of essential components in a 4-valve S.G.

connected in the simplest possible manner,

What to Avoid

Long leads are bad. Those carrying high-
frequency currents, that is the grid and
anode wires, and the coil connections to
grid or anode, should be as short as it is
possible to make them. Why ? Because
these wires are radiating energy, and every
inch of length increases the radiation.
Grid and plate wires in close proximity
mean, therefore, a transfer of energy from
plate to grid—virtually an inerease in
grid-anode capacity. This results in a
tendency to instability or, perhaps, damping
and weakening of signals according to the
directional relation of the conductors.

Fig. 1 shows how such a mistake might
easily be made by running the reaction

® |

an arrangement

of the L.F.trans-

which
the

formers
simplified
wiring.

Fig. 4. —The logical development of a lay-out.
Starting with a straight chain of components, this
is twisted to suit the space available.

passing through the
screen at right
angles, as, for exam-
ple, the lead from the choke to anode of the
screened grid valve will not be material, but
wires parallel to screens should be avoided.

The L.F. Side

The conductors carrying L.F. currents
are less important than the H.F. ones, but
it is still best to stick to the rule of * short,
direct and well apart.” Care must be
taken in the arrangement of transformers
and chokes, as these are surrounded by
an alternating magnetic field. Interaction
between these L.F. components is one of
the frequent icauses of low-frequency
oscillation, particularly in that irritating
form called “ motor boating.” Mount
these items, therefore, with their magnetic

receiver, arranged and

@ O-O-0-0-0-0-0-0-0-0
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axes at right angles one to the other, and
don’t have them closer together than is
necessary. This will generally obviate
serious interaction, Fig. 5 shows a suitable
arrangement,

Go as You Please Wiring

The reader has probably seen sets where
the wires, generally flexes, are taken
from point to point without any pre-
tence at orderly arrangement. This
system, or, more properly, lack of
system, had a certain vogue for a
while, but it is, in the writer’s
opinion, thoroughly bad, for its ap-
pearance is slovenly and amateurish,
one is taking chances, and probably
spoiling the job for the sake
of a few minutes more time
spent in wiring,

Arranging the Components
Let us consider how the
components of a straight
four are connected. If we lay
them out in a sort of chain,
single file as it were, it is
casy to follow the connec-
tions, and a glance at Fig. 3' £y, 6 —Space
will show that the nccessary ~°
wires can be made short and
direct. Unfortunately this would involve
a long and inconvenient cabinet, so we must
find o more compact way of packing them
in without violating the rules which have

been enumerated. But in whatever posi- |

tions on the board we place our components,
they will still form a chain as shown in
Fig. 4, where (a) represents ten main
components in the ideal, but impracticable
single line, (b) a double line, and (c), an
arrangement which conforms to the usual
shape of baseboard, and leaves a central
space for the projection of the tuning
condensers. It will be wunderstood, of
course, that these diagrams are merely

may be saved by mounting the SIZIaugr com-
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symbolic of the broad idea of .a chain.
The _components will rarely be so geo-
metrically positioned because. of their
various shapes and sizes, the necessities of
different cir-
cuits, ete.

are conveniently mounted on the panel
below the chassis line. Valve holders of
the disc or ““ wafer  type should be used, and
the wiring may be all below deck, or partly
above and partly below. Although
the concealed method gives a
very clean appearance to the base-
board, yet, for most home built
sets, the mixed arrangement of
wiring is generally the more efficient
and convenient.

Screening

The problems of screening are
outside the scope of this article
except so far as they concern the
lay-out. If band-pass tuning is

ponents *“ below deck.".

Saving Space

The tendency of design is towards com-
pactness and still greater compactness.
Considering their great power the best sets
to-day are strikingly small compared with
the apparatus of but a few years ago.
Adoption of the chassis method of con-
struction will help materially towards
space saving and tidy wiring. Many of
the smaller items can be fixed beneath the
chassis, reserving the ‘deck” for the
main components. The decoupling con-
densers, resistors, grid condensers and leaks
can with advantage be placed below.
Switches for “ on-off” and wave change

adopted, or any circuit involving
more than two tuning coils,
then canned coils are nec-
essary. If using a single S.G.
valve with the usual tuned
aerial and intervalve circuits,
open coils may be used
with due precautions. One
coil is preferably mounted
at right angles to the
other, and as far apart
ag possible unless a screen
is interposed between the
stages, in which case the coil positions
present less difficulty. If a partitioning
screen is not used, then the H.F. choke
in the anode feed should be of the
screened variety, while in all cases the
valve should be metallized. Certainly
the full use of screened components
makes the lay-out problem simpler,
for the valves, coils, etc., can be packed
closely together without fear of interaction,
and one has little more than the wiring
problem to consider. Al screens, whether
partitions, chassis, coil cans, condenser
covers, etc., should be connected to L.T.
nogative and earth.

An Ingenious Universal Three-Valve Set

HEN you wish to make up a
receiver for a relative or friend,
and that friend lives in a house

fitted with D.C. whilst you are on A.C,
or when you build a set for use on A.C.
mains and move to a district where D.C.
is supplied, the difficulties appear almost
insurmountable. The
circuit shown on this
page, however, is of a
three-valve receiver,
employing special
valves, which may be
used indiscriminately
on any type of electric
supply. As will be seen

AERIAL TAP ‘0001 MFD.

DIFE CONDS®

Ou

: A Three-valve Receiver which may
: be Plugged Direct into either D.C.
H or A.C. Mains

diagram to avoid complications. The re-

mainder of the circuit is straightforward,

and employs an S.G. valve in the first stage,
and a power detector in the second stage.
The output is delivered by a Power Valve
of similar construction. These valves are
all of the Ostar-Ganz type, handled in this
country by Eugen Forbat, of 1, Rosebery
Avenue, E.C.1.
In Pracricsr WIRE-
LEss dated October

from the diagram, in
place of the customary
transformer used on
A.C. mains sects, a
potentiometer is joined
across the mains input
terminals. This feeds
the receiver through a
special type of valve,
the EG.50, which acts
as a rectifier if the
supply should be alter-
native, but purely as a

15th last, a description
was given of how a
two valve battery re-
ceiver was converted
to all mains working
by means of these
valves, and many
readersaskedfordetails
of a three-valve set
using the same types
of valve. The circuit
illustrates the arrange-
ment which we recom-
mend. Itwillbenoticed
that no heater trans-
wang  former is required with
Sacpe. these valves, which

5 operate with the full
j’?nm

4+

" 150,000
oHMg
POTRR

mains voltage on the
heaters, and may be

ballast resistance when A

the supply is D.C. I'M""
The heater connections . .
for the valves are o
omitted from the

Circuit diagram of the Universal All-Mains

referred lo here.

(A.C. or D.C.) Three

used with mains volt-
ages between 110 and

250 volts. . The con-
sumption is very
low.
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CLASS B" UNIT

A Simple Easy-to-make Unit Employing a Class B Valve, and the Necessary Accessories for Addition to Any
Existing Receiver. A Cheap Method of Testing Out Class B Amplification Without Building a New Receiver.

'n-«-n-u.o-o-\

1)

T the time of writ-

need not cause any

ing this article,
Saturday,
March 25th, the first
7-pin wvalves to be
released to the Press
have just been

70 LT+
QPP Oulput Fansrormer

doubt regarding the
life of the H.T. battery
as the Class B valve
takes such a small
current that it com-
pensates for the in-

received, and in accor- v

dance with the /
Practrca. WIRELESS
policy of betng first, we
give in this issue details
of a reeeiver and a unit
employing this, the
very latest develop-
ment in wireless valves.

Undoubtedly, the
majority of readers

creased current of the
driver valve whilst at
the same time deliver-
ing such a large speech
signal.

The Unit

A glance at the wir-
ing diagram and theor-
etical circuit will show
that there are only four

like to try out the
various new develop-
ments which are intro-
duced into the radio
world, and thisis some-
times a matter of diffi-

components employed,

two Class B transform-

ers, an on-off switch,
and a vwvalve. The

construction of the
unit is, therefore, sim-

culty, owing to the fact
that there is not always
a desire to dismantle a
receiver which is giving
good service, Some-
times, too, the present
receiver employs very
expensive parts, and
these naturally are not of the kind which
may be put in the junk-box whilst new parts
are purchased to build up a new set.
“Class B” is a new development, and
as you will have read last week, it
gives a phenomenally large output from a
battery-operated receiver, and requires
no grid-bias. In order, therefore, that
rcaders may try out the scheme, the unit
described in this article has been made up
and may be adapted for use with practically
any broadcast receiver. There is just one
point which must be stressed, and that is,
that the input transformer used |

in this unit will only give of the

best when used direct in the

anode circuit of a small power

valve. This is not due to the par-

ticular make of transformer /weur
used, as this point applies to

every driver transformer used

with Class B valves, and the

reason will be apparent if you

refer back to last week’s article

on the Class B valve.

Power Necessary

As you will see, the flow of
grid current in the transformer
secondary  necessitates
the supply of power to
that secondary, and the
method of obtaining this
is to use a step-down
transformer, and to
supply the primary with
a really good current.

LT R S e

former

Choke

e w0 0n

“ PRACTICAL WIRELESS ” '« CLASS B” UNIT
1 SS/B Driver Trans-

1 SS/BC Output

i)

i — . =,
Outpu t»;/ ' gn,out

Wiring diagram of the Class B Unit

obtained if you cut out the choke which
is included in the anode circuit of the valve
you are using. Another point which must
be emphasized is that the valve feeding
the input of this unit should be a Cossor
P. 215, or at least a valve of exactly similar
characteristics. This valve takes an anode
current of 10 mA. with 7.5 volts grid-bias,
and an anode voltage of 150, although
for best results with Class B it will be
found preferable to slightly under-bias
this valve so that the anode
current is even greater. This

plicity  itsclf. The

valve-holder is mounted in the centre of
the small baseboard, with the two trans-
formers disposed on either side. The
valveholder will be found, on close inspec-
tion, to have three terminals on one side,
and four on the other (that is with an
imaginary line drawn across the diameter).
you examine the wiring diagram you
will see how to stand this holder, unless,
of course, you obtain a holder with the mark-
ing on the terminals. The two terminal
blocks are screwed to the rear edge, with
the input terminals connected to the input
or driver transformer, and the output
terminals joined to a pair of terminals
on the output transformer. The on—off
switch is centred on the panel, and wired
in the filament lead as shown. When

connecting the output terminals to the
OHXT# transformer use ordinary flex to
begin with, and try the effect of
using different combinations of
the four terminals to see which
‘} best suits your particular loud-
speaker. The remainder of the
wiring is carried out with Glazite,
and is extrcmely simple.

Obtaining Best Results

As already mentioned, to
obtain the best resuits from the
unit it must be joined direct in
the anode circuit of a small power
valve. Connect the two input
terminals to the anode circuit of

QurrPur

the output valve of your present
receiver, and switch on

racsaes s sgna e FYRT sy

4 Terminals,
.. |Sound Sales

Output.
2 Terminal Mount:

Theoretical Circuit of the Class B Unit

Input—,
Input+, Output,

ey thetwounits. The max-
& imum H.T. voltage
should be applied to

the unit, and if instabilitix;

Belling Lee § is introduced throug
2 using the direct anode
.. Belling Lee : connection in your

1 On-Off Switch S.38 ..

1 7-pin Valve Holder}
(baseboard type)

1 Cossor 240 B. Valve

receiver output circuit,

Therefore, if the receiver | )
you will have to intro-

with which you intend to
use this unit employs a
choke output circuit, the
best results will be

Bulgin 1 Battery Cord—H.T.+, .
_ HT LT+ L )Belling Lee
Whiteley | 1 Baseboard 9in. by 5in. duce a low value decoup-
1 Panel 9in. by 5in. {4 ling resistance and

-4 . (Continued on page 132.)
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PROBLEM

11 M A | e {)

=
HERE are many wireless enthusiasts
who construct their own receiving
sets and are sadly at a loss when
it comes to making up a suitable cabines
to house them. Also, there are many
who  purchase

THE WIRELESS HOUSING |

A Practical Article on the Construction
‘of a Serviceable Radio Cabinet of Modern Design.
By “CABINET CRAFT " mtemiomiamimmiemismmiiamt

The illustration, Fig. 1, shows the
cabinet as completed, whilec the
diagrams give the necessary details
and measurements for the construc-

tion. The set itself,

their sets ready- —
made, usually in = -

a somewhat
plain case, and
who would like
to make for the

set a cabinet
really worthy of
it. They can

easily do this
and house the
speaker and set
in one cabinet.
This article
should make an
especial appeal
to these workers,
as it describes
how a cabinet
was actually
made to contain
a Cossor All
Mains set and a
double-cone

over all,
mea sured
18% in.
long by
12%in.
wide and
84in.
deep,
while .the
¢ one
speaker
was 18in.
square.
Thedepth

of thespeakerneed |

not be taken into
oonsideration. The
aerial condenser
control is on the
left-side of the set,
and the terminals
on both sides must
be allowed for in
the width, and
also suitable-size
holes must be

speaker. For a made in the sides
battery driven of the cabinet
set, there is to give access to
plenty of room these fittings. So
behﬁnd » thﬁ the over-all width
El!)l;?tlez‘?igs. L Fig. 3.—Showing the inside construction of the cabinel. ;fl"(;cjl;zﬁcim)lémet;r;l(}
3
: |
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Fig. 2.—~Front of cabinet with all necessary dimensians

for making up.

Fig. 4—Section through set

and speaker.

" consists of Jin.  deal

- 4
Fig. 1.—The completed cabinet.

trols determines the width of the cabinet
inside. The height of the cabinet is deter-
mined by the size of the speaker, which is
in the upper compartment. From these
general dimensions, an idea of the amount
of wood required for the cabinet can be
judged.

Constructional Details

The -sides, top, and bottom -consisted;
in the actual cabinet, of #in. thick birch
plywood (7-ply), while the front was
#in. thick solid Spanish chestnut made
up in two pieces, as indicated in Fig. 2.
The floor of the speaker compartment
' in two widths,
and cut 18%in. long. It was screwed
through the sides, the holes for the screws
being countersunk and afterwards covered
with 3in. by }in. strips. To accommodate
the overhanging lip on the top of the set,
and also to add to the appearance, the
panel of the set was recessed an extra
3in., and this was done by gluing and
screwing four 4in. square strips of oak
round inside the lower half panel opening,
as shown in Fig. 3. The method of building
the cabinet was as follows. After the sec-
tions were cut and squared up, the positions
of the screw holes were set out in. from
the ends of the sides and 9fin. up from the
bottom edge for the floor screws. The
bottom and top of the cabinet measured
18%in. long by 12%in. wide, and to thesc
the sides were screwed and the floor
added. The top fretted front, 1ft. 71in.
long by 1ft. 71in. wide, was next added,
and a 3in. square fillet glued to the
underside of the deal floor and flush with
its front edge, this fillet taking the top
edge of the lower front, the join between
the two pieces being later covered with
strips, as also were the screws holding the
fronts to the sides and top and bottom.
There is no baffle-board to the type of
speaker used, it consisting only of a frame
18in. square, of lin. square wood, to which
the linen is attached. Another frame,
12in. square behind and held away from
the first at a distance of about 4in.” The
small frame is held by two square up-
rights having a 5in. board nailed across
the middle to take the unit. The speaker
was fixed in the cabinet by screws
through the top and one side, and was
held away from the floor entirely, as
shown in Fig. 4.
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THE ABC OF SELECTIVITY

PART III

A Practical Artide
Explaining Methods of
Obtaining It

By W. B.

HEN we think of a really selec-
tive set we naturally imagine
one. with one or more stages

of H.F. amplification. Indeed, we have
become so used to associating H.F.
amplification with long range and selec-
tivity that we are inclined to take it
for granted. 1 wonder how many of us
if we were suddenly confronted with the
question: “ Why should a 3-valve set with
two screen-grid stages be more selective
than one with 2 L.F. stages ? "’ would be
able to find an answer. And yet it seems
to me that unless we have some idea of the
“reason why ” we must of necessity be
groping in the dark when it comes to design-
ing or choosing the design for a sclective
receiver.

That H.F. amplification does give selec-
tivity there is no doubt whatever, but the
question is—How does it do it ¥ The best
way to arrive at the answer is to compare
it with L.F. amplification. As you know,
L.F. amplification does not increase selec-
tivity., Wherein then lies the difference ?
Is there some fundamental dissimilarity
between the two systems which would
account for the difference in their be-
haviour? Of course there is. H.F. stages
which are used before the detector are
tuned whereas the L.F. stages which follow
after are untuned. It is the tuned circuits
which make the difference.

Selectivity Dependent on Number of Tuned

Circuits.

1 have already stated that, other things
being equal, an increase in the number of
tuned circuits gives an increase in selec-
tivity. The action of a number of tuned
circuits in cascade might be compared with
a rack of sieves, the top sieve being of
coarse mesh and the others of increasing
fineness. The top sieve makes a very
rough selection of the material being sifted,
while each succeeding one narrows down
the selection until with ‘the last one only
the wanted particles are passed. With
several tuned circuits in a receiver each one
increases the selectivity until the last one
passes only a prescribed narrow band of
frequencies.

The fact that the increase in selectivity
is due solely to the tuned circuits can be
demonstrated by fitting up a receiver with
several stages of untunedp H.F. amplifica-
tion. By this I mean that instead of having
a tuning coil and condenser between each
H.F. stage the coupling is carried out by
means of a resistance (as with R.C.C.
coupling used in the L.F. stages) or by
means of an H.F. choke as in Fig. 1. Apart
from the fact that there is not quite so
much amplification as with tuned stages

F:g 1.—Test circuit to prove that selectivity
is dependent an the number of tuned circuits.

1

=

RICHARDSON

the most noticeable difference is that
selectivity is of a very low order. In fact
the apparent selectivity owing to the

-amplification of wanted and unwanted

stations alike is worse than if no H.F.

valves were used at all.
R
‘l

To LF
STRGES

DETECTOR

i
oy,

Fig. 2.—0ne way to employ two tuned cir-
cuits is to place them both before the detector.

The Object of H.F. Valves.

When two tuned circuits are coupled
together there is always some loss in signal
strength. This depends, of course, on the
tightness of the coupling. It may be that
only 70% of the available energy is trans.

&

Fig. 3.—The more popular method is (o

employ a stage of H.F. amplification and to

use the second circuit as the coupling between
the S.G. valve and the detector.

increase the selectivity of the single circuit
without introducing a disproportionate
loss in signal strength.

However, although from the point of
view of selectivity two tuned circuits are
better than one we cannot go on increasing
the number indefinitely without taking
into account the loss in sensitivity which
each additional circuit entails. This is
where the H.F. valves come in. They
make up for the loss between each circuit.
Of course, modern valves do more than just
make up the loss; they give a decided
increase.

In this connection it may be easier to
understand the function of°'the H.F. stages
of a set if we consider the valves as the
means of coupling the tuned eircuits rather
than the more usual way of looking upon
the tuned circuits as the means of coupling
the valves.

Alternative Arrangement of Tuned Circuits

Let us now have a look at the various
methods of coupling several circuits when
we have one or more H.F. valves available.
Firstly, let us take the case of just two

| T

ferred to the second circuit. However,
the gain in selectivity is such as to make
it worth while. In this respect two
coupled circuits differ from a single circuit,
for as we have already seen none of lGxe
expedients which are normally used will

circuits. Here there are two alternatives.
The first one, which we have already seen,
is to place both circuits before the detector
as in Fig. 2. The various methods of
coupling we have already studied so that
there is no need to go into that again here.
The second method, which is the more
popular, is to employ a screen-grid valve
and use the second tuned circuit between
the S.G. valve and the detector as in Fig. 3.
What are the pros and cons of the two
arrangements ?

Range or Quality ?

From the point of view of sclectivity
alone there is not much to choose between
them, but when it comes to the questions
of range and quality there is some difference.
Circuit Fig. 3 gives greater range because
the signal impulses are amplificd by the
S.G. valve before detection. As you know,
the perfect detector has yet to be dis-
covered, and with the popular leaky-
grid arrangement the rectifying effect
drops off rapidly below a certain input.
This means that very weak signals arc
to all intents and purposes not rec-
tified at all. Of course it’s no use ad-
| ding more L.F. stages to bring them
in because you eannct amplify what
78 not there! If the detector has not
rectified them then they are lost.
This is where the H.F. valve comes

Figs, 4 and 5.—Optional arrangements for three

{uned circuits.

in. It amplifies the H.F. impulses
from weak stations so that they are
strong enough to make the detector

(Continued on page 100.)
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(Continued from page 99.)
function. From this you will see how the

circuit of Fig. 3 has the advantage over
that of Fig. 2. Fig. 3 employs pre-detec-
tor amplification but Fig. 2 does not.

The advantages of Fig. 2 circuit are chiefly
those of quality and cheapness. If the
coupling between the two coils is arranged

to give a band-pass effect then the quality }.

will be good and no tone compensation
will be required in the L.F. stages ; also the
somewhat expensive screen-grid valve is
not required. With Fig. 3 circuit, on the
other hand, band-passing is not possible :
therefore if the ecircuits are made very
selective some loss of high notes is bound
to result.

With three tuned circuits there are again
two possible arrangements. The first is to
use one H.F. stage with band-pass input
and a single intervalve circuit as in Fig. 4,
and the other is to use two H.F. stages with
a tuned circuit between each. This is
shown in Fig. 5. Here again the choice
will depend on other considerations than
that of selectivity alone, from which point
there is not much to choose between them.
The number of tuned circuits being the
same so the selectivity will be about the
same,

Low-loss Circuits Essential

A fact which is not always realised is
that to obtain the full selectivity from a
number of tuned circuits each must be
designed on efficient lines—lines similar to
those laid down in Part I of this series. It
is not sufficient to have a low-loss aerial
coil followed by indifferent intervalve coils
and still less so to have all of them of small
inefficient design with the idea that the
enormous magnification of modern valves
will make up for the losses. Certainly
the valves will make up for the loss in
sensitivity but they cannot restore lost
selectivily. They can increase the height
of the response curve of the detector grid
circuit, but they cannot alter its shape!
No, each circuit, if it is to pull its full weight,
must be designed on low-loss lines. If you
need practical proof of this statement you
have only to take the example set by the
new Ferrocart coils. These are essentially
Jow-loss coils and give remarkable selec-

tivity. The great feature about them is |

that they are not only highly efficient but
also extremely compact. On the other
hand, the ordinary type of coil is either
efficient or compact—but not both !

Selective Tuners must be Carefully Matched

Another point is that the more selective
the circuits are the more accurately must
they be tuned. This fact will often explain

PRACTICAL WIRELESS
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why a receiver employing two cir-

—

cuits tuned with separate conden-
sers will give better range than one
using three circuits tuned with a
three-gang condenser. Owing to in-
accurate ganging the second set is
not properly tuned and is there-
fore not giving of its best.

I have often read descriptions of
receivers in which the designers have
made a virtue of flat tuning in the
intervalve circuits.  They stated
that ganging was “ easier.” Surely —
a most naive admission of the short-
comings of the ganging! Had the
ganging been accurate there would
have been no need for flat tuning.
In this connection it will be noticed ——

that indifferent ganging and flattish ———

tuning go hand in hand. It isno =—

use providing selective coils if they
cannot be tuned.
hand, if the coils are unselective it

does not matter so much about the

condensers being dead accurate. Of course
if full advantage is to be taken of really
selective coils used with ganged con-
densers then both the coils and the con-
densers must be carefully matched and
all the stray capacities and inductances
due to the wiring balanced out. Regarding
this last point endeavour should be made

L 4
1]
i

\i)

|
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Fig. 8.—A Ferracart coil which gives remark-
able selectivity and has small dimensions.

to obtain some symmetry of lay-out, by
which I mean that the conmecting wires
to each coil should be as near the same
length and shape as the corresponding wires
to the other coils, In this way the added

inductances and capacities will be approxi-

mately the same for each circuit,
and thus ganging will remain more
accurate over the whole scale than
would be the case if the trimmers
were relied upon to make up the
differences.

Compactness versus Efficiency

With the increase of tuned cir-
cuits there are always two impor-
tant questions to be considered.
One is the means of tuning them
and the other is the question of
space. With one H.F. stage only
(two tuned circuits) it is possible
to get a high degree of efficiency
by using fairly large coils spaced
well away from a single metal
dividing screen as in Fig. 6. This

Fig. 7—An arrangement which allows of a more com-
pact lay-out but is not so efficient as that shownin Fig. 6,

arrangement is very popular, but if
still greater selectivity is wanted
then another circuit must be added.

On the other Fig. 6.—Good selectivity can be obtained from two

tuned circuits arranged as above.

To repeat the same arrangement again
by using a third similar coil, condenser
and screen would make the whole thing
unnecessarily bulky and the three con-
densers would be exceedingly difficult
to tune. The usual thing to do, there-
fore, is to employ three comparatively
inefficient screened coils and a three-gang
condenser. The resulting arrangement is
even more compact than with the single
H.F. stage but it naturally does not give the
same increase in selectivity that three low-
loss coils and three separate condensers
would. An alternative arrangement is to
use a two-gang condenser and a single
condenser instead of the three-gang one as a
sort’ of compromise. Of course the Ferro-
cart coils already mentioned are a distinct
step towards a-solution. They provide in
a small space coils of an efficiency equal to
very large coils of the ordinary type.

Effect of the Detector on Selectivity

There is one point in connection with
selectivity which must not be overlooked.
I refer to the damping effect of the detector
valve on the circuit immediately preceding
it. With leaky grid detection this is often
considerable and results in reduction of
selectivity and general alteration of the
tuning. It is not so apparent with a single
tuned circuit because therec is no other
similar circuit with which to compare it,
but with two or more the last circuit is
noticed to be flatter in tuning than the
others and also to be difficult to gang with
them. Anode-bend detection is often sug-
gested as a solution, but it is usually found
that under working conditions the “Miller
effect ” due to the inter-electrode capacity
of the valve nullifies the advantage gained
by the absence of the grid leak and con-
denser,

Screened-grid Valve as Detector

Probably the most practical solution of
the problem is the use of a screen-grid
valve as detector. Due to its internal
screening it is free from the Miller effect
and so throws less damping on the previous
circuit even when used as a leaky grid
detector.

Returning to the question of intervalve
circuits I find I have not made any reference
to the various systems of connection. As
regards selectivity there is not much ta
choose between tuned-grid, tuned-anode
or transformer coupling. FEach employs
its own individual method of sharpening
the tuning, such as reducing the size of the
coupling condenser, taking a tapping or
reducing the number of turns on the primary.
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«FURY FOUR?”
EXPERIENCES

The Most Suc-
cessful 1933 © =~
Receiver which
Carries the
Personal Cuar-
antee of the !

Designer

UDGING from

the vast corre-

spondence which
has been dealt with . \
regarding my ** Fury '
Four,” there are
very few real diffi-
culties which have arisen. As was to be
expected, this circuit was so carefully
worked out that there was very little
that could go wrong, and the majority
of the queries which have been received
were relating to quite simple points. In
order, therefore, to anticipate any questions
which may be asked by builders of this
receiver in the future, I will give details of
the points which have been raised. Just
a friendly hint: Please do not ask your
queries over the telephone.

The Fixed Condensers

Quite a number of readers wrote to
enquire about the two fixed condensers
which are used in the H.F. decoupling
circuits. In the specification these are
referred -to as Dubilier Type BE.31 with
a value of .1+.1. On the case of the
condenser appears the marking .2 CT.
Some readers thought that the condenser
which they had bought was of the wrong
type. Actually the condenser consists of
two .1 condensers joined in series inside
one case. The junction of the two con-
densers is provided with one lead, whilst a
lead is brought out from the remaining
terminal on
each conden-
ser. Therefore
the condenser
has a total
capacity of .2
and is centre-

.
it ——

“try the following idea.

The “Fury Four* ready for
a lest,

P

D R I e |- D

*_
Some General Queries Answered
and Anticipated !

By ¥. J. CAMM

OGP ) -

tapped. If, therefore, you buy the con-
denser specified you will understand the
meaning of its marking.

The Reaction .
Another point which has cropped up in
some cases is the rcaction control. This
does not seem to function in some receivers
when the knob is rotated clockwise. If
your receiver suffers from this peculiarity,
On the coil furthest
from the panel, terminal 2 is joined to the
screw on the coil chassis, On the blue-
print terminal 5 is also joined to .tm_m‘ma]
2, whilst the reaction condenser }s']omed
to terminal 6. Leave terminal 2 joined to
the metal chassis, but change over ’fhe two
wires which are joined to terminals 5 and 6.
That is to say, terminals 2 and 6 are joined
to earth, and terminal 5 to the reaction

condenser. In some cases this will be
found an im-

provement so
far as the
reaction . is
concerned.

Selectivity
Complaints
of lack of
gelectivity
are nearly
always found
to be due to
lack of skill
- (if I may
£ call it such)
" in handling
the receiver.
/ As I pointed
out in the
notes on
tuning the
receiver, if
the poten-
tiometer is
left turned
nearly fully
on, the senst-
tivity is

°
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greatest, but as has been pointed out in
many articles in these pages, sensitivity
and selectivity work together. That is to
say, if the set is made sensitive, it becomes
unselective, and conversely when made
selective the sensitivity falls off. There-
fore remember that when you are in need
of selectivity you must reduce sensitivity
by turning down the potentiometer. In
order to get back the strength of the
station you desire to receive, recourse must
be had to the reaction control, and there
is a certain amount of “ gkill” in being
able to balance these two controls so that
the weak station which is transmitting
on a wavelength clase to that of a high-
powered one may be received clear of
interference.

Balanced Circuits

The three tuning coils are matched, and
the single and the double-gang condenser
are also matched. Therefore, the tuning
points on the two dials should be practically
identical. If one dial is more than 10
degrees out, then the circuits are not wired
up correctly, or undue stray capacities have
crept in due to bad wiring or bad spacing of
wiring. This will give you something to
work on, therefore, if your cireuits are well
out of tune. The small pre-set condenser
must be correctly adjusted for your local
conditions, and there is no need to touch
this once the preliminary adjustment has
been carried out. The small slotted nut
on the side of the ganged condensers should
be adjusted- with "a long thin strip of wood
to avoid_hand-capacity effects, and there
will be found to be a critical spot on this,
although’it is not very easy to find. The
best thing is to tune in a very weak station
on the bottom of the medium wave-band
(preferably when London is not working)
and to set it by that. This setting should
hold right up to the top of the long-wave

‘band.

Quality

Not one single complaint has been
received concerning the quality of the
reproduction, and this appears to have
fulfilled my wish to please everybody, so
far as tone is econcerned. =~ )

This completes the points which have
been raised concerning the actual receiver,
but I should like to point out.the following
things. Two6 London readers ’phoned meo
up (although it is stated on the Queries
and Enquiries page that queries cannot be

(Continued on page 121.)
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- By GILBERT E. TWINING--
N efficient T
aerial rioad: y—
.can be : G \
‘sai - Insvlat ;
o, Torcaper s
placed at the corered wire

necessary
' height, insulated
and isolated as
‘far as possible
from all earthed
objects, such as
walls, high
buildings, iron
guttering, etc.
It is the means

UNDERSTANDING YOUR AERIAL

CE ) D -

that of the ad-

Aeral laken through

window Frame

‘whereby  elec-
trical vibrations
‘originating from
‘the transmitting
stations are received and conducted to the
‘receiving set. It must be understood that
the aerial is constantly having set up in it a
large number of minute pulsating electric
currents of different frequencies, for each
broadecasting station has been allotted its
own frequency or wavelength. In other
words, the violent electrical vibrations in a
transmitting station’s aerial will produce
electric waves in space and these waves
coming into contact with the receiving
aerial will set up in it electrical vibrations
of exactly the same frequency as those of |

Fig. 1.—A short outdoor aerial for good signal strength and
selectivity.

This Article Describes in a Simple Way :
the Functioning of the Aerial together ;
with the Comparative Merits of the :

Different Types. :

district in which it is situated is arri‘:ed at,

to be entirely controlled by the set’s own

tuning circuit.

Frequency of Vibration - .
The minute currents which the aerial

collects surge up and down the wire ; the coil
to which it is connected adds

lnsvlated
Copper wire
Vo 22 Gauge

Insvialted

a certain amount of length to
the aerial, the bigger the cqi],
(that is to say, the greater its
length or number of turns
it has upon it), then the
greater the time taken for the
surges. Frequency means the
time that the currents take to
flow in the aerial, backwards
and forwards, causing it
vibrate at a definite frequency.
Therefore if the length of the
aerial is altered, so also
must the frequency of

sy l the vibrations be affec-
{ tedand the set will then
be said to be tuned

to another station,

L~ Hooks in %;;;»
| -4 /Pm/ﬂre ray =T

either of a shorter ora
longer frequency, de-,

N

Fig. 3.—An efficient gerial around three

hung from its picture rail at a distance of | foot,

the transmitter. An aerial, however, has
its own natural wavelength; this is the
wavelength to which the inductance of the
wire is tuned by its own capacity, therefore
the nearer the natural wavelength of the
aerial is to the station being received the
stronger will be the signals from that station.
‘It must follow, then, that the inductance of
ithe aerial tuning coil and the capacity of
the -variable condenser in the set to which
the aerial is connected, will have little effect
in overcoming or cutting ouf the signals
from the station which the aerial naturally
‘tumes in fo. But, however, if the aerial is
shortened, then its natural wavelength will -
bo reduced and so remove it farther away -
from the station veceived. The aerial will i
then have less control over the tuning of the |
‘get, and so allow the acria), when the correoct .
‘length or rather the best length for the

pending upon whether
more wire was wound
around the coil or some
taken away. This is
said to be altering the inductance of the coil,
but it is easier in actual practice to alter the
capacity of a variable condenser which is con-
nected across the coil. It is only when wave-
lengths of widely different frequencies arc
needed that complete new coils, or at least
separate windings, are necessary, such as
medium and long wave coils of the dual-
range type and, of course, short wave coils.

The coil and condenser are so adjusted,
enabling the aerial to be in “ tune ” with
a certain transmitter of a
given frequency. This really
means the resonance or
building-up effect of one fre-
quency only, so that the
strength of the current
received from one station to
which the set is tuned will
be very much greater than

sides of the roomy

jacent stations
-1 to which it isnot
in tune. The
hi gh-frequency
-t currents . men-
tioned above
mostly travel on
the outside of an
aerial and it is
for this reason
that stranded
wireis preferred,
as the area of
a number of
strands must be

Fig. 2.—A vertical aerial held well aiy the wall 3
imately 20 ft. o e ire aibay from the wall approx:

greater than
that of one
single wire of the same diameter. If a
single wire is used, however, do not let
it be too fine, for whatever the thickness
used it must offer some resistance to the
H.F. currents picked up, therefore the
larger the gauge of wire the easier will be
the passage for the flow of current,

The Cutdoor Aerial

An aerial which is erected out of doors
still remains one of the most efficient types
that can be obtained, for if care is taken in
choosing the spot where it is to be placed,
special note being taken, as before mentioned,
from the point of view of isolation, it should
be selective and very efficient for long
distance reception. Many people already
having an aerial outside in the garden have
discarded it for one placed round the picture
rail or elsewhere in the house. If the garden
aerial had been shortened and =a little
more attention paid to it the trouble of

(Continued on
page 121.)
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T is an open secret that the coming season

will almost certainly see the general use
3 of high-frequency pentodes as radio-
{frequency amplifiers. Although, at first,
they may only make their appearance in
sets of the most advanced design, there
'is no doubt that in due course valves of
this type will, to a very large extent, replace
the familiar four electrode or screened-grid
jvalve in the. high-frequency stages.

For this reason, it is not too early for
listeners to learn something of the new
method of amplification, and the reasons for
its adoption. In the first place, it must be
stated right away, that actually high-
frequency pentodes Have been available for
some little time, although so far they have
not been used very widely. Now, however,
their appearance in commercial form, for

$the use of the average listener, is imminent.

Where Is the Difference ?

In external appearance, and in general
design, high-frequency pentodes do not
differ greatly from screened-grid valves,
[ the only addition being the third grid which,
like the low-frequency pentode third grid,
is connected to the cathode of the valve.
In application, also, the high-frequency
pentode and the screened-grid valve are
identical, so that the user will have no
difficulty whatever in accustoming himself
to the new valves.

What, then, will be the difference between
the two types of amplifier 2 Briefly, the
main difference will lie in the much greater
sensitivity of the pentode, giving a much
larger overall gain per valve stage, but in
addition, the pentode allows-a considerably
wider degree of latitude as regards operating
conditions, as will be explained. First of
all, however, because the high-frequency
pentode must be considered as a develop-
ment of the screened-grid valve, it is neces-
sary to consider briefly the facts which led
up to the introduction of the screened-grid
valve itself.

Up till about five years ago, the only type
of valve available for use as a high-frequency
amplifier was the ordinary three electrode
valve. Theoretically, such a valve should
be quite a good amplifier of radio-frequency
signals, but in practice its possibilities
-could not be fully realized. You see, owing
to the physical design of the valve (the
position and closeness of the electrodes and
the leads coming from them) the metal parts
of the valve acted as the plates of a very
small condenser. For low-frequency work,
this condenser effect, or * inter-electrode
capacity ” as it is called, was not" very
serious, but on radio frequencies this small
condenser allowed a considerable part of the
amplified high-frequency. energy in the
.anode circuit to pass back to the grid
circuit within the valve.

Feed Back Difficulties
You will scarcely nced to be reminded

.best solution to the difficulty.

An Explanation of the Multi-gtid HF. Valve, and its Abplicah’on

to Modérn Receivers.

BARTON CHAPPLE, WhSch, B.Sc.

that the retutn of energy from the anode
circuit to the grid eircuit in any valve is
equivalent to the process known as reaction,
the energy so fed back being re-amplified
in the valve. At first sight, this may seem
a very efficient and useful arrangement, but
the difficulty was.that owing to this re-
amplification, more high-frequency energy
was built up than cg)uld be utilized, or, to
put the matter in fechnical language, the
valve generated- free oscillations. This
excess energy produced an unstable condi-
tion of the circuit, and was manifést by
howling and other distressing symptoms.
'FThe screened-grid valve was the final and
In addition
to the usual control grid, this valve has a
second grid which is kept at a positive
potential of approximately half the high
tension voltage applied to the anode. Two
effects follow. In the first place, the

true grid and the anode, and being connected
to earth via the high-tension battery, acts as
an electrostatic screen between the grid and
anode, and thus prevents high-frequency
energy from passing back from the anode
to the grid. The circuit thus remains
stable, especially if care is taken to screen
effectively all other components in the high-
frequency circuits. The second point is
that the amplification factor of the screened-
grid valve is very much greater than that
of the triodes it replaced, and because of
the stable condition of the circuit, this high
amplification factor can be utilized to good
advantage.

S.G. Valve not Perfect

Why, then, is it now found necessary to
introduce a further type of high-frequency
valve ? Well, in spite of the high efficiency
of the screened-grid valve, it is not perfect
in certain respects. I do not want to go too
deeply into technicalities, so it must suffice
-to say that in order to obtain stable working
with a screened-grid valve, a certain rough
proportion between the screen voltage and
anode voltage must be maintained. The
respective values are not very critical, as
anyone who has used a screened-grid valve
will know, but the fact remains that the
value of the anode current is not absolutely
and at all times governed by the voltage
applied to the grid of the valve. In certain
circumstances, an interaction takes place
between the screen and the anode, and the
anode current variations do not follow the
variations of grid voltage. Not only does
this mean distortion, but also an unstable
condition of the circuit.

In the high-frequency pentode, a third
grid is situated between the screen grid and
the anode, and is connected to the cathode
or filament, as the case may be. It thus
acts as an electrostatic screen and shields
the anode from the screen grid, preventing
the flow “of electrons from the anode to the

screen grid—the cause of the unstable
condition referred to above.-

Thus, we have the screen grid used to
prevent high-frequency energy passing from
the anode to the control grid, and the third

(or “earth grid” employed to prevent

secondary_emission from the anode tothe
screen grid.  As a result, the high-frequency
pentode can be relied upon to give efficient
and stable amplification because the anode
current is governed almost cntirely by the
signal applied to the control grid, and 1s not
effected by the relation between the screen
voltage and amode voltage to the same
extent as in the screened grid-valve.

High Impedance Necessary

In addition to this, the characteristics of
the high-frequency pentode are much higher
than those of a screened-grid valve. That

second grid, being arranged between the .18 to say, we may expect higher values of

amplification factor and of mutual conduct-
ance. Other things being equal, therefore,
a high-frequency pentode should give a
greater degrec of amplification than a
screened-grid valve. There is, however, one
little snag. On account of its special
construction, the high-frequency pentode
has a considerably higher impedance than a
screened-grid valve. Now the overall ampli-
fication obtained from a valve, while it
depends to a large extent upon the amplifi-
cation factor of the valve, is also governed
by the impedance of the valve and of the
apparatus connected in its anode circuit.
:‘\ctually, _the overall amplification, or
‘ stage gain > as it is termed, is given by
the formula :—
Stage gain=
Amplification factorxload impedance
Valve impedance-+load impedance.

It will be seen, therefore, that the stage
gain can never be as great as the amplifica-
tion factor of the valve, but that, subject
to certain practical limitations, the higher
the impedance of the load in the anode
circuit, the larger the proportion of .the
amplification factor which can be utilized.

In order to make full use of the high
amplification factor of thc high-frequency
pentode therefore, it will be necessary to
use tuned high-frequency couplings of the
highest possible efficiency as a high-
efficiency tuned circuit forms a load of
high impedance. The introduction of the
high-frequency pentode, therefore, will
stimulate manufacturers to produce coils
of higher and higher efficiency, for without
these the advantages of the new valves
cannot be exploited to the fullest possible
extent. At the same time, even when using
what are now termed high-efficiency coils,
such as are employed in the best home !
constructed and commercial sets of to-day,
the high-frequency pentode will give better
amplification than the screened grid-valve, ,

(Continued on page 126.)
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BE SURE
OF THE
RIGHT
SPEAKER
for
CLASS “B”
CIRCUITS

The Amplion Class “B” permanent magnet speaker is being
specified by designers of Class “*8” circuits all over the country.
Chosen because of its natural reproduction it will give you
‘every satisfaction—sparkling treble, clear bass—and those foreign
stations will be just a little clearer because of your AMPLION.

ANPLION

AMPLION (1932) LTD., 82-84, ROSOMAN STREET, CLERKENWELL.

For many years we have made Radio
Valves, which we have supplied on
contract to leading Set manufacturers. -
Now we are supplying these same tried
and tested Valves dn-ect to the public at
“ direct to the public ’’ prices.

VALVES

Every 362 Valve is’' GUARANTEED to

or formgn) of similar characteristics, and is NON-MICROPHONIC, Any
362 Valve failing to give entire satisfaction within a period of 6 months from
date of sale, will be replaced FREE (provided it bas not been mis-handled).

R.C., H.F, L.F, POWER SUPER-POWER SCREENED-GRID

A EX ET kA

all §n 2v., 4v. or 6v. (Metallised 3d. extra)

For details of our ** CLASS B* Valves, see our advt. on inside front cover.
If valves of a certain make have heen specified for your Set, send the name and
type with your order and we will send you 362 Valves of similar characteristics.
Cash with order. Cheques and P.O.’s must be crossed and made payable to :—
The 362 RADIO VALVE Co, Ltd., (Dept. W.2.), 415, Mare St., Hackney, Lordon, E.8
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be the BEQUAL of any other valve (British | |

105 -

Pnnnu o)'
D' Ammnmn

3

¢
any prlce!“%\

GUARANTEE i
The Edlson Swan Electric Co. |
Ltd. guarantees that Ediswan |
Batterfes are of full voltage
and capacity.  Should any
Ediswan Battery fail to give
satisfactory service,we under-
take to deal with customer’s
complaint within 24 hours of
receipt of defective battery.

STANDARD
CAPACITY

When you buy an Ediswan battery you don’t
have to take it on trust. It has run the
gauntlet of the most exacting tests. It has been
passed as fit to- bear the Ediswan Guarantee.
It's ready for a long life of good service.

Standard Capacity - 10M/a
99 volts 9/~ 108 volts 10/- 120 volts 11/~
150 volts (new type) - < -~ .- 14/6
Also tapped for Q.P.P.
Super Capacity types - - = - 20Mfa

Write for your EREE Copy af “How to get the most out
of your H.T. Battery.” Full of useful data,

EDISWAN

Guaranteed RADIO
H.T. BATTERIES

The Edison Swan Electric
Co. Ltd.

Ponders End, Middlesex

EDISWAN-the Better Service Batteries
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A “luxury” receiver, employing vari-

able-mu valve, tone-controlled L.F.
stage, and a Class B autput stage.

PRACTICAL WIRELESS

t THE BETA UNIVERSAL FOUR

By the
Practical Wireless Technical Staff.

e

T is, as every reader knows, impossible
to please everyone the whole of the
time. Nowhere is this more obvious
thah in wireless journalism. A receiver is
described in oné journal- which appeals
perhaps to the listener who craves for the
reception of-stations in the very remote
parts of the globe ; this has no appeal to
the older folk who require only the quieter
forms of music broadeast from our home
stations. Another article describes a re-
ceiver which is guaranteed to ‘lift the
roof ”’ so far as volume is concerned ; again,
the older or more sedate listener abhors
loud volume. Or it may be that a receiver
is described which is guaranteed to repro-
duce the very lowest note that, the B.B.C.
transmits, and complaints will be received
that the piccolo is not' reproduced with
the screech that a piccole player likes to
hear. So it goes on, and it is thought
perhaps, that there is not the slightest
possibility of building a receiver which
can appeal to all. After carrying out a
few experiments in the PracTICAL WIRELESS
laboratomes, and in view of the latest arrival
in the wireless world (the Class B valve),
we hit upon the circuit which is given on
this page. A study of this will show that
it is almost possible to arrive at a circuit
which will go a ]ong way to pleasing
everyone. Before passing on to a descrip-
tion of the circuit, let us examine it and see
wherein the novelty lics.

(5 = P e n‘
p

The new Cossor 240 B 7-pin

base valve.

. April 8?h 1933

valveis fed into the tuned-grid circuit of the
detector valve, working on the usual
leaky-grid principle. Sensitivity is thus
good, whilst the provision of a reaction
winding on the coil enables the strength of
weaker stations to be boosted. Further-
more, owing to the fact that the coil used
is matched with the two band-pass coils,
a three-gang condenser may be employed,
and by choosing components here which
are all of the same make it has been found
possible to introduce a dial on the condenser
which is calibrated direct in wavelengths.
The position of any station is therefore
easily found and no ‘ searching” is
necessary.

The coupling from the detector valve to
the first L.F. valve is carried‘out by means
of a special tone-control transformer. This
is a component made by the Multitone
Electric Company, and is used in con-
junction with a special graded potenti-
ometer. By adjustment of this potenti-
ometer it is possible to vary the reproduction
from normal to “ all bass” or * all treble.”
In other words, the high notes or the low"
notes may be eliminated. The value of this
is felt most in the removal of heterodyne
whistles, or in adding depth to organ music,
etc. The tone of the reproduction may
therefore be adjusted by each individual
listener to suit personal likes. The output’
from this transformer feeds a small power
valve, which is next coupled to the latest
Class- B valve. .The result, therefore, is
that the loud-speaker receives a signal
which is free from interference, is con-
trolled as to tone, and is of a volume which
will suit either the listener who wishes to
join the family circle in a dance, or-who
desires to hear really high-class music in
an atmosphere of * refined ” tone.

. The actual receiver is very simple to
build, and .although therc may appear to
be rather a formidable array of knobs on the

owre Panel, the handling of

The Circuit
Commencing at the
input end of the
circuit, we find that
a ba.nd -pass tuner is
employed. Obviously,
therefore, tho listener
under the shade of one
of the B.B.C. main
‘station aerials .is
catered for here. This
form of aerial input
circuit is the most
selective which can be
employed to-day, and-
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cult. There isthe main
tuning control, the
volume control, the re-
action control, and the
tone control. The on-
off switch cannot, of
course, be classed as a
control. Reaction will
only be needed at
infrequent  intervals
when it is desired to
bring up the strength
of the very weak

the receiver is not diffi-
|

LT+

stations.

it provides a separa-
tion which isemployed
by the actual trans-

Next week we shall
give the preliminary

—

mitting. stations, so %/
that there can be no
jamming ; and, furthermore, the method of

obtaining this selectivity . results _in. the |

reproductlon 1of all the high notes so that
the range-of frequencles passed on is the
total which is used by the transmitter.
No one can find anyth'mg to complain of
in this part of the  circuit, therefore.
The  first valve is of the variable-mu
type, giving range, . and a really “simple
method of reducing volume. The seeker
after long-distance statidns- can there-
fore reach out, by employing this valve
at its most. sensitive position, whilst
when the home stations are reqmred the
volume may be reduced to a whisper
without infroducing distortion. The manner
in which the variable-mu does this has
already been explained on numerous occa-
sions in these pages. The output from this

et

Circuit diagram of the Beta Universal Four.

constructional notes
regarding this receiver:

10_;:;_0'"_

One Pair Telsen Band Pass Coils (Type W. 290;.
_ One_Telsen single Matched Coil (Type W. 216).
One” Telsen Three-gang Condenser with Disc
Drive.
One Telsen shoning
switch.
Three 4.pinn chassis-type valveholders Clix.
.z One Z7-pin .chassis-type valveholder. Clix."

Aerial Condenser with

One .02 Dubilier ﬁxed condenser, type 9200
—z--One .001 itto »w 670
One .05 . ditto s 9200
One 1 mfd. ditto 2 BB
One 0005 mfd. ditto w 670
c ne .1 mfd. ditto* s 9200
One ld 000 ohm spaghetti resistance. Lissen.
One 20 000 ohm ditto issen..
One 30,0(}0 ohm ditto * Lissen.
One Bulgin H.F. Choke Fype H.F.9.
One Lissen standard H.F.- Choke.
One .0005 mfd. reaction condenser. Lissen.

One Multitone Toco 1-4 L.F, Transformet.
One Multitone Graded Potentiometer.

 LIST OF COMPONENTS FOR THE BETA UNIVERSAL FOiJR

1o

One Benjamin Class B Driver Transformer.
One Busco three-point switch with fuse-holder.
One Lewcos 20,000 ohm Potentiometer.
One Becol Ebonite Panel, 15in. by 7in.
One 2 megohm Lissen Gnd Leak-with wire ends.
. One Lissen 16-volt Grid Bias Battery. .
One Lissen 120-volt H.T. Battery.
One Lissen 2-volt Accumulator.
One Rola Loud-Speaker, Type F. 6/PM/01[Class Bs"
One 5.ply Baseboard, 15in. by 10m
One Cabinet. Peto:Scott.
One Cossor 220 VSG valve (metalhzed).
One Cossor 210 Det. valve (metalhzed)
One Cossor 215 P. valve.
One Cossor 240 B. valve. .
Three Belling-Lee.Terminal Mounts. -
Six Belling-Lee Type B Terminals (Acr!al Earth,
Pick-up, Pick-up, Loud-Spcaker, Loud-
Speaker).
One Belling-Lee Four-Way Battery Cord.
lﬁe Wander Plugs, G.B.--, G.B,1 and G.B.2.
ry Screws, Fuse Bulb, Coxlof G!azlte. Flex, etc.
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‘A Ganging Device
HE presence of metal in the field of any
coil will have the effect of lowering
the inductance of that coil if the metal in

question is non-magnetic. This effect is
often responsible for making it impossible

SMALL STRIPS OF COPPER
FOIL PLACED INSIDE COIL
AND HELD IN_POSITION
BY ADHESIVE TAPE.

Varying the inductance of a coil.

to tune two circuits with a ganged con-
denser throughout the wave range covered
by the coils, since this system requires the
inductance of the coils to be practically
identical, and if unscreened coils are em-
ployed and not mounted similarly on a
metal chassis, the varying proximity of
the metal may result in a difference of
inductance which cannot be allowed for by
use of the condenser trimmers. Such a case
was cured easily by the use of a very simple
dodge, and perfect ganging obtained over
the whole scale. By noticing which con-
denser was set at the smaller value I located
the coil of higher inductance. Small strips
of copper foil werc then inserted in this
coil. thus reducing its inductance, until
perfect ganging was obtained. The foil
was then retained in position by a few strips
of adhesive tape. A very wide range of
adjustment is possible by this method, and
an astonishing reduction in inductance may
be obtained by inserting one complete turn
of wire, though this is seldom necessary.—
M. L. HaseLGrovE {(North Harrow).

Handy Switch
HE accompanying sketch shows a
switch made from one of the “ one
hole fixing ” variable grid leaks or anode
resistances, which were popular a few years
ago, with the addition of a few odds and
ends from the junk box. It has the advan-
tage of switching on the valve filaments
before the H.T. supply, and switching off
the latter before the L.T. to valve filaments.

/Z?/a Valve

ments

Fixing Nut
il (rom varicse

n Grd Leak

A" combined switch.
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THAT DODGE OF YOURS! |

Every reader of “ PRACTICAL WIRE.
LESS” must have originated some little
dodge which would interest other readers.
Why not pass it on {to us? We pay £1-10-0
for the best wrinkle submitted, and for, every
other item published on this page we will pay
half-a.guinea, Turn that idea of yours to
account by sending it in to us, addressed
to the Editor, ¢ PRACTICAL WIRELESS,”
George Newnes, "Ltd.,, 8-11; Southampton
Steeet, Strand, W.C.2. Put your name and
addcess on cvery item. Plcase note that every
notion sent in must be original. Mark
envelopes *“Radio Wrinkles.” Do NOT
enclose. Queties with your Wrinkle.

It may also be used to prevent unauthorized
interference with the set, as it is easy to
entirely remove the switch spindle by simply
unscrewing same right out. I have used
this gadget on a four-valve set for several
years with™ entire success.—IE. C. Mip-
WINTER (Southfields).

Making Good Use of a Bell Transformer
HAVE recently purchased a bell trans-
former costing ' about 4s., and have
put it to three very good uses. Firstly,

to work a front door bell. Secondly, to
heat the filament of the power valve in my
wireless set. Thirdly (in conjunction with

A novel way of using a bell transformer.

the excellent chemical rectifier described
in Pracricar, WiRELESS of January 21st),
to charge the accumulators which feed the
remaining valves in my set. As I am de-
riving H.T. from an eliminator my set ‘is
now virtually ¢ all-electrie.”” The appended
illustration will indicate all the connections.
The bell transformer I mounted in the hall
next to the door-bell, as it gives a slight
hum in circuit. The wires from the 5-volt
output of the transformer to the bell were
tapped, and a length of flex run under the
carpet to the set, which is in an adjoining
room. The wires werc then taken to a
switch and then to a rheostat. An ordinary
4-volt power valve is used and the rheostat
arm was slowly moved round until the set
gave forth its normal output. Care must be
taken not to pass more voltage than the
valve is rated for. A 2-volt walve can be
used with the rheostat arm adjusted accord-
ingly. A potentiometer is necessary, and
the slider is kept in the half-way position.
With switch No. 1 closed, and No: 2 open,

\
\

the bell transformer supplies the filament
of the power valve. With switch No. 1
open and No. 2 closed, the accumulator is
on charge. The wiring was done through-
out with twin flex, and the whole arrange-
ment works admirably. It should be quite
possible to run extra low frequency valves
from the transformer output, but not, of
course, H.F. or detector valves, because of

| mains ripple. During any of the foregoing

operations the front door bell rings merrily
whenever called upon.—K. W. FRaSER
(Bexley).
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Using a plug and sockel fo cutl out u

condenser.

Cutting-out a Condenser
HAVE adopted the following idea for
cutting out or tuning in, on a pre-set
condenser. To each scrcw - terminal nut
is soldered a short piece of brass tube taken
from an old H.T. battery. The cnd of the
aerial lead-in is fixed under one nut and
fastened down. On the lead to set, a wander
plug is fixed. All that is then necessary
is to “plug in” to whichever terminal

you wish to use. This method dispenses

wit}) all switching and wiring, as will
eagily be seen by reference to sketch.
—R. B. PoyxpER (Caversham).

A Handy Terminal

HIS terminal can be attached

quickly by one hand, and is

useful for the aerial and carth leads
to a recciver which is often placed
close to a wall. This means that the
receiver terminals are wusually nearly
out of sight, and to use both hands
is inconvenient. The terminal is of the
type used for a car ignition lead, and is
readily obtained from a garage for a penny.
A few seconds with a file or chisel will
alter the terminal to the required shape,
as suggested by the diagram. The wire
may be soldered in or slipped through the
hole and hammered tight. The blade of
the terminal may also be eastly bent to an
angle, which is a further convenience in
many instances.—H. ComBEs (Bolton).
(Continued on page 103.)

A handy terminal.
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(Continued from page 107)
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A handy tinning block.

A Tinning Block
TINNING block for tinning connect-
ing wires, soldering tags, ete., is a
most valuable accessory for a wireless
workshop, and one which can save a lot of
time and trouble. You will need a thick
piece of copper or brass for the  block.
Suitable dimensions are 2ins. square, and
rin. thick. Clean up one surface, and make
a deep V-shaped groove across it with a
triangular file. Now put the block on a gas |
ring, heat it up, apply flux to the groove
and the flat surface and coat them well
with solder. You will find that you can
nearly fill the groove with solder, without
any running away at the ends. To tin the
ends of your connecting wires, whether
solid wire or stranded flex, put a trace of
flux on each wire, rest it for a moment in

{ A Practical Dual-wave Switching System

the groove of the block, and the job
is done cleanly and well. You can
tin tags and other small flat articles
by applying them to the flat sur-

~ PRACTICAL WIRELESS

drilled through at each end. For supporting
the plate, two pieces of ebonite tubing
lin. long and about in. diameter are used;
the fixing screws passing through them, as
indizated in the accompanying sketch.—
A. A. LamBerT (West H;'Lrt?g;oof).

HE arrangement described here enables
experimenters to have the advan-
tages of dual-range switching with the -use -
of plug-in coils. As will be seen from the
diagram, three coil bases are mounted on
the baseboard, two clese together, in order
to obtain a tight coupling, whilst the third
is arranged to swivel to obtain a variable
coupling. The centre coil base is for the
reaction coil and is wired in the usual
manner ; the coil base which is in close
proximity to the reaction coil is for the long-
wave section, and this is wired in series
with the other coil (for the short-wave
section) and can be shorted by a push-pull
switch. In operation a coil of 200 turns is
placed in the long-wave socket, a 75-turn
in the reaction, and a 60-turn—preferably
of the X-coil or centre-tapped type—in the
short-wave socket. The aerial is connected
through a pre-set condenser of low minimum
capacity to the end of the short-wave coil
which goes to the grid condenser, or to the

tapping in the case of the X or centre-
tapped coils. Should it not be possible to
obtain oscillation on either the long
or short waves, the connection to the
reaction coil should be reversed,
and if reaction can be obtained on

HED,
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pushed into B and revolving in two
bearings D. If there is any tendency
to slip (and there will not be if correctly
fitted),. a piece of adhesive tape wound
round B.will make an effective adjust-
ment. A. coat of black enamel or thin
pitch makes it hardly noticeable.—
J. Moore (Glasgow).

A Simple Short-wave Choke
HILE experimenting ‘with short-wave
receivers and adaptors I have found
that a very efficient short-wave choke can
be made by ebtaining an ordinary test-
tube, such as can be bought at any chemist’s,
and winding same to within an inch of each
end with a thin gauge cotton-covered wire.
The ends can then be finished off by stick-
ing them to the
glass with sealing-
wax, leaving, of
course, sufficient NVERTED
wire to connect up. WS
The tube can be fitted  to g
the baseboard by obtain- §§
ing a cork which fits tight
into the open end of the
tube, a hole should then be {8
bored through the centre |

END3 OF WINDING
SECUREDTOOLASS LT
BY SEALING WA

ff‘b{;e (l)){ the block.—A. V. Horr [,M,Wl
embley).
( Am. y? [ v—II e Method of mounting a simple short~
Mounting an Electrolytic Condenser Do wave choke.
EVERAL manufacturing firms SRR . )

have recently placed on the # of the cork and a screw inserted
market a new type of ecylindrical i e long enough to reach the basec-
electrolytic condenser which is CONDENSER. goal‘ld- Thedcgrk Cfmd :l}:en be
srimarily designed for mounting on i rmly screwed down an © open
gﬁ:ar.ll zha,sszgwith #in. hole. Wghen . end of the tube fitted over it.—
the condenser is screwed home the onedia © D. B. CookE (Hereford).
outer case comes into contact with ONG WAVE By
the metal chassis, a}ltomaticalllly EcTioN A daal-wave - T E’@
earthing same ~and forming the switching system
negative pole of the condenser. s e ] for plug-in coils, = =
The question arises as to how these =
condensers are to be mounted on a wooden e _— AT I ]
baseboard, for they must be kept upright. =
I mounted mine as shown in the accom- | On® wave but not on the other, reverse | FIT ON OFF $WITCH BUSi
panying sketch. On hunting through my the connections, to the coil which fails 4 ) Fiol
scrap box I came across an old motor-car | ¥0_oscillate. It might be noted that a ﬂ

very efficient arrangement can be set

inner tube valve plate. This is elliptical in
shape and made of stout brass, with a fairly
large hole in the centre. Just the very thing

for' the pur-

/}; A pose. A

number ean

bz obtained

o at a garage

for a few

pence. The

hole in cen-

tre needs

enlarging

slightly with

a round rat-

o tail file, and

et i two small

ENLARGED TO holes are
3'DIA i

FROM FIXING SCREW.
TERMNAL EBoNTE s
s e B

BASEBOARD

A neat mounting device for elec_lfolﬁli’c condensers.

NECATIVECONNEATION the dial closer than in.

uf) as described, as the better makes of
plug-in coils are good by modern standards,
being wound with thick wire and have little
solid dielectric.—P. TavrLor (Penzance).

A Useful Slow-motion Device
HE accompanying skctches show how

for keener tuning. A is a bracket made,
from §in. by +in. brass strip in any!

of the forms shown in Figs. 1, 2 and 3.\

As the on-off switch is usually beneath the
tuning condenser the arrangement shown
in Fig. 1 may be used, the bracket tail being
clamped under the existing bush nuts of
each, as shown. No holes need therefore
be drilled in panel. If it is desired to have
to the
panel, then the arrangement in Fig. 2
or 3 may be used, where the clamping
nut of the on-off switch and one
countersunk screw through panel is
requircd to hold the bracket. B is
a rubber washer (Fig. 1), §in. diameter,
with a 1in. hole (as used for a gramo-
phone motor seat). C is a spindle

an existing slow-motion of a ratio /.

of 4 to 1 can be converted to about 20 to 1,/

l'_'ig. 2

4

\
\,
\
~

~
/
’
s
b
A

\d

Fitting an _additional slow-motion device.
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ELSEN
PRECISION COMPONENTS

" TELSEN TWIN GANGED TELSEN SINGLE CONDENER UNIT

CONDENSER Designed for use in modern receiver ecircuits TELSEN TRIPLE GANGED
Comprises two perfectly where accuracy of tuning is essential. A CONDENSER
matched wunits, giving accu- pressed steel frame of great rigidity com- Comprises three perfectly
rate and simultaneous tuning pletely obviates distortion, the rotor and matched units, giving accu-
of two circuits by rotating a stator vanes being let into high pressure rate and simultaneous tuning
single dial. A knob concen- die-castings to ensure permanent accuracy of three circuits by rotating
tric with the main tuning of spacing and eliminate the possibility of a single dial. Trimmers are
control operates a wvariable the vanes working loose. In attractive provided across each section.
trimmer. Complete with disc stove aluminium finish, complete with disc Complete with disc drive,
drive, dust cover, escutcheon drive, escutcheon plate, pilot , dust cover, escutcheon plate,
plate, pilot light holder, de- light holder, knob, degree and pilot light holder, degree

wavelength scales, Price

gree and wave- and wavelength
length  scales, ,6 scales, ’
Price Price

\ TELSEN BAND-PASS AND

TELSEN TELSH | OSCILLATOR COIL UNIT
. E The ideal eoils for any su
. per-
Intermediate Frequency TWIN MATCHED heterodyne circuit.
TRANSFORMER COILS SCREENED COILS Co_mprises the Tel§en Band-Pa'ss
Consists of two' tuned circuits Embody the ultimate efficiency attainable in a Coils  and Oscﬂlaltor Coils
adjustable for dlffereng values perfectly shielded inductance of moderate dimen- mquntEd A B s‘nlgel c%n:’pa‘:t
of stray capacities, with variable sions., Provided with separate coupling coils for ‘Xl‘l“ on a rigid metal plinth base
filter coupling so that optimum medium and long waves, and fitted . hwave chang:l ,
conditions for both quality and with cam-operated 'rotary switches, , s‘f“l:c £: gaﬂge
selectivity may be Complete with aluminium screenmg s single  knob
obtained, Totally , ar: Prics control, Price
screened. Price 6 Also Triple Matched Screened Cocls ... 25/6 Also Superhet COI'S-
Single Screened Coil .,. .. 8/6 Type No. 5.330 . . 25/6

TELSEN RADIO COMPONENTS FOR LASTING EFFICIENCY

ANNOUNCEMENT OF THE TELSEN ELECTRIC COMPANY LIMITED, ASTON, BIRMINGHAM
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OUR REPLY TO THE—

AST week I gave preliminary details
and cxplanations of the circuit of our
latest receiver, the * Supersonic Six.”

It is the first superheterodyne of which we
have given constructional details, and,: as
is the case with all our sets, the design has
not been rushed through. -We had in mind
first of all the production of a superhetero-
dyne which would be cheap to build and
yet provide the quality of reproduction the
super-sclective capabilities and the station-
gotting properties which are the cardinal
features of the superhet. circuit. Super-

heterodyne receivers in the past have been
costly, and for that reason I havc hesitated
to devote much space to them, but I have
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