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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.)
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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.
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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.
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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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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

gcod |

EARRTH

1

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}

.-.,“i_‘

(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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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 . .
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