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PETOSCOTY 75 DISC TELEVISION KIT—

ETO-SCOTT, Pioneers in Television since 1927, have, after consider- scopic 16in. scanning disc: Lens and lensholder ; Neon Laup aud
able research, produced this ¢ up-to-the-minutej’? Dise Television holder, together with sundry suall parts. It is alsolutely cowptete
Receiver, Kit, of which Efficiency and Econowmy are the keynotes. down to the last screw and piece ol wire. Full-stze Blueprint with
geziggm to war]l; from aimost any 3-valve battery or mains set, the assembly, wiring and operating instructions included with every Kit.
eto-Scott 76/ Disc Television Receiver is anpplied in Kit form, and ¢ i~
comprises l’et{)-ScotL Universal Television Mrnlu[r aord Stand : control- Cash or 0.0.D., Coriiage Paid, 75/-, or yoass for 16/- end 11 monthly
ling resistances ; laminated and ready assembled chassis ; Strobo- paymenis of 6/3.

PET@'SOOTT A ﬁ@- &T&- ]7F:rZ/, I% lS."f:o;Y('mo;g 0 (;A;Z,Dljiigl% 2055):’3. (ZOTJ,OIL,E;T%.‘{.
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i PRACTICAL WIRELESS Ociober 6, 1934

VARIABLE-Mu SCREENED GRID
CIRCUIT - SUPER SELECTIVE
IRON-CORED g
COILS « MOVING
COIL LOUD-
SPEAKER

TWO MAGNIFICENTMODELS With every worth-while radio development incorporated,
including a modern Variable-Mu S.G. Circuit working in
BATTERY MOBDEL 352 Complete Kit of Parts

I I n e conjunction with the new Super selective Iron-cored Coils,
including 3 valves (Variabie-mu S, ——Triode Detector . . e 3 N
—Pentode Outputl.  Lates: type 81 P.M. Moving Coil  the Cossor Melody Makm .has a perf'ormana cqual fo that
Loudspeaker. Supcr-selective Iron Cored Ceils.  Hand-  of many factory-built receivers costing much more. The

?gf}‘ﬁi‘ﬂal?ﬁf\E;ESth,‘.‘S‘F“’ gs up-to-date circuit and coils ensure an exceptional wide
‘ g~ » L’, <2 )Ckh‘ . .

@ @ f ora 3 7 > ¢ ~to- b o

Hire Purchase Terms—141 dpost o range of programmes, whilst the matched-to-output Moving

1o monthly payments of 12/ (exclusive of batreries). Coil Speaker provides remarkably good reproduction . . . |

ALL-ELECTRIC MODEL 357 Complete Kit of and remember all these up-to-the-minute radio develop-
Parts including 4-valves (Variable-mu S.G.—H.F. Pentode Ments are yours for the bare price of the parts.
Detector—Mains Power Output, Heavy duty rectifier).

Super-selective Iron Cored Coils, Mains energised §" i
Moving Coil Loudspeaker. Chbinet similar to Model 352.
A.C. Mains, 200/250 volts, 40/100 cycles.

Hire Purchase To A. C. COSSOR LTD,, Mclody Dept.,
lz;?f[;;(fol:; E : OEQOGE Highbury Grove, London, N.3.

monthly pay- Please serd me full-size constructicnal clart of the new Cossor

merts of 16/-. Prices do not apply in LF.S. Melody Maker. 5
State which model required.. ... . ...

SEND THIS COUPON FOR N

Address........._. .

PRAC, 61 ,. 4.

) G 5730. A
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"ROUND #he WORL

B.B.C. Symphony Orchestra on

Tour
HE B.B.C. announces that the B.B.C.
Sympheny Orchestra, under the direc-
tion of its conductor, Adrian Boult, will
visit four provineial eities daring the forth-
coming ~season—Manchester on December
5th ; Bristol on February 13th ; Birmingham
on February 27th; and Dundee on April
2nd. Listeners, therefore, in these areas will
for the first time be given the opportunity
of hearing this orchestra at first hand.
Arrangements have also been made for the
orchestra to visit Brussels on March 12th
next. - a O

Danger ! -
LOVERS of dramatic events should

make a point of Yearing the first
of a series of thrilling tales of adventure,
under the general title of * Danger,” which
will be broadcast by Captain F. C. Hendry
on October 8th. Captain Hendry, who gives
his story the name of * Flat Aback,”
served as an apprentice and an officer in
ships sailing round Cape Horn, and obtained
a square rigged extra master’s certificate.
He has also commanded steamers sailing
the South China seas. He served for some
time on the North West Frontier of India
and in Mesopotamia for over four years, |
Under the nom-de-plume “ Shalimar >
Captain  Hendry has also  published
numerous tales and novels, mostly about

the sea.

About the Stars
lN Tesson 3 of the “Wonders of the
Tarth and Sky,” which is being broad-
cast to Scottish schools by Mr. D. B.
Duncanson, Lecturer in Science, Ji ordanhill
Training Centre for Teachers, CGlasgow,
on October 8th, the subject will be * What
do the Stars tellus 2 2 Mr. Duncanson will
supply some very interesting information
about these distant bodies and remove one
or two misconceptions.

rank Preston, F.R.A.

and during that time more than a hundred
concerts have been given, many of which
have been broadcast. The aim of the
Tnsemble is to create a love of Chamber
Music among ordinary listeners.

Rob Roy Again .

OR more than a. hundred years the
romentic drama of Rob Roy” has

attracted a full house wherever it has been

played. For the first time, we believe, the

play has been adapted for broadcasting,

3 .
e ETRTETEN

| YOUR LAST CHANCE! |

. NEWNES'
%TELEVIS!ON%
AND

SHORT-WAVE
 HANDBOOK |
Turn to Page 98 and

. Reserve Your Copy of i
. this Valuable Work  :

original stage play,

Some Unpublished Works
THE first, concert of a seriesin which only
unpublished works by Welsh musicians
will be performed will be given for West
Regional listeners on October 9th. The
artists will be Walter Glynne (tenor) and
the Cardiff Ensemble. The Cardiff Ensemble
has been in existence for over four years,

| Jarvie’s House.

D of WIRELESS

A Prize Band VCon:ert

A CONCERT by th2 Cambourne Town'
Band, conducted by A. W. Parker,’
will be relayed for West Regional listeners
on October 12th. This band has been in
existence for more than half a century and
during the last nine years has won prizes.
to the value of £2,000; it also won the
Prince of Wales' Trophy five times, in
addition to the Championship of Devon
and Cornwall. Bernard Tishwick
(baritone), who will be the artist in this'

and will be heard on October 1lth. In
making his adaptation Mr. Andrew P.
Wilson, a well-known player and dramatist,
has adhered as closely as possible to the
The broadeast version
will be divided into ten scenes, namely,
Hostelry at the foot of the Cheviots,
Library at Osbaldistone Hall, Living Room
in Bailie Nicol Jarvie’s house, Outside the
Tolbooth, Glasgow, Inside the Tolbooth,
(ilasgow, Osbaldistone Hall, Interior of
Jean Macalpine’s Change House at Aber-
foyle, Pass of Lochard, The Glen near
Aberfoyle, Living Room of Bailie Nicol

concert, was an engineer in the North of,
Fngland : he joined an operatic society
and began to study with D’Arcy de Ferrars
of the 0ld Opera Comigue. After sOMA,
further study he took up singing profes-’
sionally. <

A West' Country Play i

EDEN PHILLPOTTS has written a new,

play specially for broadcasting, called
“0ld Bannerman,” agd it will be produced,
for West Regional and London Regional
listeners, on October 8th, by Cyril Wood.
Tt is interesting to lecarn that this dis-,
tinguished West-country author had never
been in the habit of listening to wireless
plays, but when * The Farmer’s Wife”,
was produced in the West Region in
February this year he decided to hear it,'
for in spite of its run of geveral years he
had never seen his popular play on the
stage. -As a result of listening, he realized
for the first time the many possibilities
which radio opens up for the dramatist
and decided to try his hand at a radio play.’
Cyril Maude, the well-known actor, will
play the part of Old Bamnerman
in the broadcast on October 8th.

A Band Change
NE of the regular broadcasting bands,
that of the 2nd Battalion King’s
Own Royal Regiment, has left the Midland
Region, but the Band of the lst Battalion
The South Staffordshire Regiment is now
quartered at  \Whittington Barracks,
Tichfield. Tt will provide a programme in
the Birmingham studio on October 7th.
James Turtle has been conductor of this
band for the past thirteen yoars, during
which the band saw a term of service
in India, when it took part in the Bombay
Tattoo. g
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“ Songs from the Films

OHX WATT will be both compére and

producer of No. 2 of the new series,
Songs fiom the Films™ which will be
broadcast Regionally on October 12th in
the evening, and at a matinée the following
day.

3

B.B.C. Symphony Concerts

DURING the coming winter months
twelve symphony concerts will be
given by the B.B.(L in Queen’s Hall, starting
on  October 24th. The conductors are
Dr. Adrian Boult, Sir Thomas Beecham.
Atbert Coates,
Stravinsky, Dr.
Sir Henry Wood.
Among the works which will be heard
for the first time in Iingland are Stravin-
sky’s  “ Perséplione ”;  Yuri Shaporin’s
Symphony in ¢ minor 5 a Scherzo from an
unfinished symphony by Gustav Holst :
excerpts from Alban Berg’s opera ** Lnlu ™ ;
and a new symphony by Vaughan Williams,

Felix Weingartner, and

Two Short Broadcast Plays
WO short plays which lLave been
specially written for the niicrophone
are to be broadeast in the National pro-
gramme on October I8th in a dual bill,
The first, ** Delayed Drop,” is by Alan
Byme, and will be produced by 8. Bulloch,
who is coming over from Belfast for three
months whilst Lance Sieveking takes his
place in Belfast. The action of the play
takes place in and over a flving club in
Great Britain.

The sccond of these productions is a
problem play, entitled ** Fours into Seven—
Won't Go,” by Val Gieloud and Stephen
King-Hall. Northern China is the scene
of the action, and the tine is the present.
The production will be in the hands of
Val Giclgud.

Another A. J. Alan Story

THAT well-known mystery story-teller,

A. J. Alan, is to make another of his
rather infrequent appearances before the
microphone.  On this occasion he will
broadeast a special story for the Children's
Hour in the National programme  on
October 6th,

Gounod’s ¢ Faust”’

ON October 13th the first act of Gounod’s

“ Iraust ”” will'be relayed from Sadler’s
Wells Theatre, in the Regional programme.
The first scene in this act is laid in Faust’s
laboratory, and the second takes place
outside a church during fair time. The
conductor will be Warwick Braithwaite ;
Sumner Austin will produce and the chorus-
master will be Geoffrey Corhett,

“In Town To~night”
HIS topical supplement to the week’s
programmes, which proved popular
with listeners last winter, will return to the
programmes on Saturday evenings, begin-
ning on October Gth.

Talks on Town and Country Planning

IN Regional talks this winter, the most
important series is to be one dealing
with town and country planning. The
talks will be given by G. AL Boumphrey,
whose broadcasts on Roman Roads were
a feature of the National programme last
year, and the general title is ““ Ripe for

Siv. Hamilton Harty, Igor |
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Development.”  The series will be intro-
duced by a * Conversation,” and the Bishop
of Birmingham (Dr. B, \V. Barnes, }F.R.8.)

ﬁ\f)qd?er 6th, 1934
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The White Coons

TANLEY HOLLOWAY is, as usual,
the bright star of the White Coons’
broadeast on October 6th in the National
programine. He will be supported by
. Denier Warren, Wynne Ajello, Eve
Becke, Dudley Rolph, and Joe Morley, all

MODERN MASS PRODUCTION METHODS

A corner of the battery-valve room in Messrs. A. C. Cossor’s well-equipped factory, showing
the conveyor.

las kindly consented to help Mr. Boumphrey
in the preliminary process of *“ clearing
the ground.”

SDIVE THIS?

PROBLEM No, 107

Bradbury had a two-valve receiver and i
decided to add a third stage, He used R.C. i
coupling, utilizing separate resistances and ¢
condenser, but when tested out it failed to  }
function. ~ As the previous two-valver had
functioned correctly he maturally decided :
one of the new components was faulty, and he &
tried the valve by substitution aud alsg tested ¢
the anode resistance and grid leak with battery.
and phones for coutinuity, The test showed H
that these were not broken. Thinking there-
fore that the condenser was faulty he tested H
this in a similar manner, and failing to hear 3
auy sound he concluded that the condenser i
was in order. What was wrong ? Three :
books will be awarded for the first three correct 3
solutions opened. Address your envelopes to @
The Editor, PRACTICATL WIRELELSS,  Geo, ¢
Newnes, Ltd., 5-11, Southampton Street,
Strand, London, W.(.2, Envelopes must be §
marked Problem No. 107, and naust Le posted $
to reach here not later than the first post ¢
Monday, October 8th, 1934, 8

e A g e B B e B0 B e B Sa 0 805 Bhe e e g e g

Solution to Problem No. 106

The aceumulator used by Simpson was in poor
condition, and although it was Tully capable of deliver-
ing sufficient current for the valves in the carly staies
of his receiver it could not deliver the additional
- amps required by the Class B valve. The foliowing
three readers correctly solved Problemn No. 103, and
books have accordingly been forwarded to them :
J. B. Young-Lvang, Llwynhelyg, Caradog  Road,
Aberystwyth.,” Norman Moss, The Dingale, Quarry
Road Tast, Heswall. C, Jones, 5, Ruilway  side,
Church Street, West smethwick, Staffs,

artists who are closely associated with
broadeasting in general and with the White
Coons in particular.

The Limits of Technical Education *®
OR hLis address as the new President
of the Union of Iducational Institn-
tions, Sir Josiah Stamp has chosen ™ The
Limits of Technical Education.® This will
be relayed from the Thirty-ninth Annual
Meeting of the Union in the Council House,
Birminghaimn,

Two Broadcast Thrillers
HE Martyn Webster series © Don’t
Listen to This!” reopens with two
thrillers which will be heard on October 13th,
In the first, the scene is a large and rathey
decayed suburban villa, where & murde.
has taken place a year before, It is called
“Anniversary.” The author js Rupert
Croft-Cooke, of Salperton, Gloucestershire,
The sccond play, Retrospeet,” by Loftus

Wigram, has a plot in which the robbing
of a family vault is the principal incident,

“ When the King Came Home ”
ANN CASSON, who is playine this

scason at the Coventry Opera House
with the Repertory Company there, is to
take the principal part in a Robin Hood
play which Midland Regional provides for
all Regional Children’s Hours on October
13th. The play is called * When the King
Came Home,” and has been written by
Ruth Adam, who is the author of the
Literary Tour of Nottingham which wag
recently broadeast,
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| s In nded Chiefly for the Amaieur who Wishes to Experiment with Various Circuits
of Time- and Money-saving Hints are Given.

This Afﬁcle' is Inte
and Arrangements. A Number

HE cxperimenter is not content to
build a new set and then simply

. {o listen to it. The building of the
receiver is only a preliminary to the real
cxperimental worls, which consists of trying
different arrangements of the components,
changing the values of various parts, sub-
stituting coits of different types, and 8o on.
Tt is this latter part of the workwhich

Angle Brackels for Tfafzz‘mls

A4 [ iz Holes
for alve Holders

Fio. V—A suggested arrangement for the “experimental chassis.
2 L ‘ : )
dimensions are approximate,

provides enjoyment for the keen amateur,
ond which enables him to extend lis know-
ledee and make new discoveries.

There arve doubtless many hundreds of
readers who have not taken up wireless
experimental work at all seriously and who
would like to do so if only they knew how
hest to make a start. An almost ideal
way would be to make every one of the sets
described in PracricaL WIRELESS, but
that alone would not quite  fill the bill,”
hecause those designs are the result of
considerable experiment and ave perfected
before they are described. And besides,
it would be too expensive for many folk to
buy the new parts required for cvery sct,
g0 that the experimenter must contrive to
use the majority of his apparatus over and
over again in a variety of circulb arrange-
ments.

Use a Separate Set

The best method, therefore, for the
experimenter to adopt is to build one
complete PRACTICAL WIRELESS receiver for
general use and for “ family »  listening,
and to have something entirely different for
experimental purposes. For preferencs the
experimental receiver should be completely
adaptable to almost any arrangement,
whilst it should be possible to replace and
cxchanse components quickly, and without
disturbing the remainder of the parts or
wiring. There are two ways in which this
can be done, one of whieh is to build up a set
on the once-popular ¢ unit 7’ system where,
cach valve stage is contained in a separate
cabinet, the various units being joined
together by a series of straps between
torminals placed-symmetrically on the var-

~~

" necessarily bad component disposition.

Metailised (Fassis.

//zsuZafea" }*equirod,» expense

f Srekels for 6 Pin Flug .is kept dewn to a
v In Codls. minimuwn, and the
> R components can al-

SRS ways be arranged

Insulalec! Sockels = ~The Chassis

PRACTICAL WIRELESS

ious units, and the other is to have a single
specially-designed chassis and an arrange-
ment of plug-in components. )
The former mothod is not good, since it
considerably incrcases the lengths of the
connecting  wires, and often leads to

The sccond method has practically every-
thing in its favour, and very {few points
against it.  Due to
the fact that only
a single chassis is

o3
K5 just as they would
in any specially-
designed complete
réceiver.  In addi-
tion, if it is ever
desired  to cease
experiments for a
time the receiver
-i{s complete and
self-contained =0
that it can be |
housed in a cabinct
and used as a nor-
mal * family ” set.

Aerial. E‘”{ﬁ'gad‘e':y In making a sct
&5pm;4@r(bn/?9€t(on&of this kind the
The first thing to con-

sideris the chagsis;

a hase-board is not
nearly so good, since it makes it necessary
to spread the components unnecessarily,
and leads to gencral untidiness. The
chassis should be either metal or
metal-coated, and in most cases the
latter will be preferred, due to the fact
that, as components arc attached hy means
of wood-screws, they can easily be removed
or their positions changed. The .most
suitable size for the chassis depends
chiefly upon the maximum number of
valves which may ultimately be employed,

and with 3in. side runners will be found 1o
be amply large for most purposes. Kven
though the original receiver might have
only a single valve, it is a wise plan to
provide the chassis with five valve holdcrs
in readiness for future work. Although
the position is not always ideal, it is most
convenient to mount the holders in a line
along the rear edge of the chassis. There
micht be some doubt concerning the type
of valve-holders to be fitted, and this
depends upon several factors. If the set
is to be battery-operated, 4-pin holders
will be suitable in nearly every case,
slthough the possibility of uging a 5-pin
pentode or & 7-pin Class B valve must not
be overlooked. Similarly, it should be
remembered that many battery H.T.
pentodes are now made only with 7-pin
bages. In view of the latter remarks, it
might be best, if a clear * programme ”
of esperiments has not been formulated,
simply to bore.suitable holes for the several
valve-holders, and only mount thosc which
are actually vequired ; if the holes are made
1lin, diameter they will take either 4-, 5-,

but one measuring 16in. long, by 12in. deep,”

ERIMENTER

By FRANK PRESTON

idea of the suggested experimental chassis
can be gained from Tig. L.

The Coils

Keeping in mind the idea of having the
components readily interchangeable, it is
best to use coils of the plug-in type, By
this it is not intended to imply that the
coils should be of the obsolete honoycomb
plug-in type, but wonund on 6-pin formers.
When this is donc either 6-pin holders or
separate sockets must be mounted on the
chassis. The scparate sockets will, in
most instances, prove most convenient,
since wiring can then be carried cut on the
under-side of the chassis without having
to tale leads through holes. Provision cau
be made for three coils by Gtting three sets
of sockets in a line from back to front of the
chassig, and about 3in. from the left-hand
edge. Unfortunately, it is not possible to
buy 6-pin coil formers fitted with screening
cans, but the latter can be hought separ-
ately (they should be 3in. diameter) and
fitted as shown in Fig. 2, by drilling the end
caps of the cans and the bases of the coils
and fitting a couple of 6 B.A. screws.

Make Your Own Coils

1

An alternative method is to use coils
made according to the instructions given
in the series of articles entitled * Making
Your Own Secreened Coils,” published in
the issues of Pracricar. WireLuss dated
December 9th to December 30th. 1933
(inclusive). These coils were mounted on
a base-plate fitted with terminals, but it is
an easy matter to replace the latter by
banana plugs which will fit into correspond-
ing sockets mounted on the chassis. By
following this idea a variety of diffcrent
tuning circuits can be tried out in a mini-
mum of time, whilst there is no difficulty in
using the set on any wavelength range.
The sccret of success in  using this

(Continued overleaf)

6 B.4 Bolts 14" Dua Holes in
Trrough Ld Lid OF Screening
&Coil Base lan

Fig. 2.—~Showing how 3in. diameler screens
can be fitted lo standard C-pin plugs-in coil

or 7-pin holdess guite easily. A general

Y

formers,
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(Continued from previous page)
system  rests with the use of & fairly
standardized method of connecting the
¢oil terminals, For example, terminal 1
should always be the grid connection,
terminal 2 the carth contact, and so on.
When this is done it will rarely be neces-
sary to modify the wiring of the set when
changing from onec coil to another.

The “‘plug-in” idea can readily be
extended to such components as L.F.
transformers, an ebonite, socketed mount
being fixed to the chassis and a plug-base
arrangement used for transformer, as shown
in Fig. 3. The extra cost of the odd pieces
of ebonite, plugs, ete., is very small, and
the convenience of the arrangenient will
easily justify this, It will be appreciated
that, when using the plug-in transformer
scheme, a change can be made from direct
coupling to parallel-feed or to a variety
of auto-choke connections without altering

. Ebonite Base Supporled On
Undlerside Of ¢ AESSLS—

Fig. 3.—Showing the plug-in 'L.F. trans-
Jormer idea suggested in the text.

the main set wiring in the least; the
only alteration will be to the transformer
unit, to which can be attached all necessary
condensers and resistances.

A Resistance-condenser Unijt

-When making a complete receiver it is
generally possible to calculate or otherwise
determine the most suitable values of
condensers and resistances, but the experi-
menter always prefers to check his calcula-
tions by methods of trial-and-error. This
can readily be provided for on the ex-
perimental receiver by making one or two

MATEURS are often involved in
difficulties by what is known as the

“skin effect ” of high-frequency
alternating currents. It is a matter of
great importance, both in-regard to radio
reception and transmission. *° Skin effect
is a term which we use with rcgard to the
tendency which high-frequency currents
show of always flowing along the outer
surface of a conductor. The greater the
frequency of the current the more it shows
a tendency to confine itself to the surface.
Direct current will utilize the wholo of
zhe cross section of the conductor, low-
frequency alternating current about two-
thirds of the conductor, and high-frequency
alternating current the outer skin of the
tonductor. This is a point which should-
be considered by those who are cxperi-
menting with radio circuits, and particu-
larly those for short-wave work, It will
be seen from these remarks that the hicher

_ PRACTICAL WIRELESS
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resistance-condenser assemblies of the type | the H.T. supply it is os's'ont;ial that a fuse

shown in Fig. 4. Fach assembly consists

simply of a small ebonite plate fitted with

any required number of pairs of terminals
to which the wire leads- from fixed con-
densers and tubular condenscrs can easily
be attached. The dimensions given in
Tig. 4 are suitable for all the average types
of component, but they can be modified
to suit any particular needs. It will be
seen that soldering tags are provided to
take the normal set wiring, the terminals
simply being employed as a
anchoring the looped ends of the component
connections,

It will generally be found that two of

these assemblies will he required : one for
the high-frequency stages, and another
for the detector and low-frequency portion.
Gencrally speaking, the detector grid con-
denser and grid leak should not be mounted
along with the anode-circuit decoupling
components, and it is better to0 mount the
grid components either on g, separate unit,
or to wire them up in the normal manner,

With regard to the tuning, reaction, and
switching controls, it is usually best to
mount these on angle brackets attached
to the chassis. Any number can then bhe
added without making any major altera-
tions and without the necessity for drilling
a panel. As in normal receiver design, the
tuning condensers should be mounted as
near as convenient to the coils, the other
controls  being arranged  symmetrically
around them. In the experimental set,
however, symmetry of lay-out is a some-
what unimportant iten. which is not nearly

“so important as the matter of ensuring the

shortest possible wiring.

Battery Speaker Connections

The method of connecting the batteries
(when used) aerial, earth, and speaker is of
some importance, and the greatest possible
amount of carc should be taken to guard
against short-circuits which can so easily
take place in the course of experiments.
Flexible leads attached directly to the
components in the set have something
In their favour, but it is nearly always
better to fit a series of sockets to the rear
of the chassis. The sockets can be arranged
to take corresponding plugs attached to the
flexible leads from the batteries, ete. The
advantage of this system is that all leads
can be removed instantly, 480 making the
set more convenient to handle and easier
to adjust.

To avoid damage to components and/or

means of

be fitted to the experimental set. In a
battery receiver a fuse-holder of the type
which takes a screw-in fuse is probably
most convenient, and this should be fixed
to the chassis in the most accessible
position. In the case of a mains set the
mmost convenient type of fuse is one which
is fitted into the mains connector, although
this might wisely be augmented by another,
of the cartridge type, inserted in the mains
H.T. positive lead from the rectifier.

Mains Power Equipment

The bulk of the remarks made above
refer to battery receivers, but they apply
equally well to the receiver portion of

mains instruments. By * receiver portion *.

is meant the sct proper, without its associ-
ated mains equipment, because it is
strongly recommended that an experimental
mains set (the same remarks often apply to
a receiver of normal type) should be made
with all the bower-supply equipnient as an
entirely separate unit, It js also prefer-
able that the mains unit also contains
the output valve, since this will not usually
be experimented it If the mains
transformer and rectifier are of the Class C
(350 volts, 120 milliamp.) type, there will
be ample regserve voltage and current, so
that a really large output valve can be
employed and adequate decoupling can he
provided in the H.T. circuits. It is best
to include the voltage-dropping and de-
coupling resistances in the receiver portion
when there’ will only be four supply leads
from the power unit, these being two for
H.T. and two for L.T. The connections
can well be brought out to the terniinals
of a valve-holder, when connection can De
made by nieans of a standard valve plug.

=

=
\
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Fig. 4.—An easily made resislance-condenser

unit by means of which the components can
quickly be replaced.
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the frequency (which means, of course,
the shorter . the wavelength), the more
Important it is, in wiring the set, that the
conducting wire should have the maximum
of surface area in order that as little
resistance as possible should be present.
This is also one of the reasons why stranded
copper wire of the 7/22s variety is the best
wire for aerial work, and it should also
be borne in mind that if the utmost
efficiency in a set is desired the resistance
must be cut down to a minimum, Some
time ago I visited the workshop of a par-
ticularly active radio society, and found
quite a number of young men, and, strange
to relate, two ladies, all busy building or
rewiring radio receivers. One youth I

noticed was rewiring his set with a very
fine gauge wire. When I asked him why
he was using so fine a wire, he replied,
“Well, you see, I found when the set
was wired with a heavy gauge, I was not
getting the results anticipated, so I have
come to the conclusion the reccived signals
get away to earth too quickly, and I think
by retarding them improved reception
will be obtained.” I never heard the result
of that experiment, but knew what it
would be. It was little use-endeavouring
to explain to the individual in question,
who appeared to me to be one of the type
who could only be taught by experience.
I have not gone into this question very
{ully, for there are other things, such ag
cddy currents and the effects of coiled wire.
All have their particular bearing, but it
can be taken for granted that if the strongest
signal intensities are desired then heavy-.
gauge wire should be used.—C,D.K,
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When A.C. Mains are Available, LF. Chokes and Condensers may be Measured by the Use of Simple Apparatus

ROBABLY no radio components in
general use present such difficult
problems to the experimenter as

L.T. chokes, transformers, and fixed con-
densers. One great difficulty with L.I.
chokes and transformers is that their
characteristics vary considerably under
different conditions. Forexample, a particu-
lar L.F. choke may have an inductance of
30 henries when it is passing a D.C. current
of 20 milliamps, but increasing the current
to 50 milliamps may have the effect of
reducing the inductance to15henries oreven
less. Inasimilar connection one well-known
I..F. transformer has a primary inductance
of some 180 hemries with 1 milliamp D.C.
flowing through the primary, but only 80
henries with 6 milliamps flowing.

As it is essential to have an approximate
knowledge of the behaviour of every
component under working conditions, and
fairly accurate data in soine cases, the
following details of simple methods of
inductance and capacity measurement
should prove of interest.

It is only possible to employ these
methods when an A.C. mains supply of
known frequency is available,

Chokes and Condensers

The circuit shown in Fig. 1 is suitable

for measuring chokes which are normally
called upon to carry a D.C. current of 1 or
2 milliamps. Chokes having an inductance
up to 160 henries, and condensers of .07 mfd.

upwards, can be tested by this arrangement.

The mains transformer used may be of
any type, providing it has a secondary
giving 4 or 6 volts output. The D.C.
supply should be a battery or mains H.T.
unit giving a variable voltage up to 50
to 60 volts, and this will enable a D.C.
current of 1 milliamp to be passed through
the highest inductance choke or a greater
current through lower inductance chokes.

The valve voltmeter need not be cali-
brated, and suitable values for this are
indicated in the diagram. Unless an
ohm meter is available it will be found
desirable to calibrate the wvariable resist-
ances by means of a milliammeter and
battery, and to provide these with scales
showing the resistance for various settings
of the knob, as shown in Fig. 2. This
method of resistance mieasurement is
probably familiar to the reader, and space
does not permit a complete description in
this article. -

Balancing Process
The choke or condenser on test is con-

nected to the terminals provided, and if

Chote Ordrnaerser
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Fig. 1.—A simple
inductance = capa-
city bridge suitable
for chokes carrying
low D.C. current
or condensers

greater than .07
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no D.C. current is required the D.C. switch
is set at 1. The valve voltmeter should
then be connected in turn across the
resistance, switch position 1, and the choke
or condenser, switch position 2. If the
A.C. voltage across the choke indicated
by the valve voltmeter is greater than

Fig. 2—Calibrating the variable resistance by
means of a milliammeter and baitery.

the voltage across the resistance the
resistance adjustment must be increased.
If, on the other hand, the voltage across
the choke is lower than that across the
resistance, the resistance must be reduced.

This balancing process should be con-
tinued until the valve voltmeter shows
equal voltages across the resistance and
the choke or condenser being tested.
When a D.C. current is passed through
the choke the D.C. voltage will require
adjustment if the resistance is altered
appreciably.

Having found the balanced setting the
resistance value can be read off or measured,
and this will be equal to the impédance
of the choke or condenser. We can assume
that the impedance of a choke is equal
to its resistance, and since the D.C. resist-
ance of the majority of chokes is low com-
pared with the reactance, this will give
sufficiently accurate results for most pur-
poses.

-Determining Inductance

Having found the impedance of the
choke its inductance can be obtained from
the equation, inductance in henrys=

impedance in ohms
6.28 X supply frequency.
In the case of a condenser the capacity
in microfarads can be calculated from
the equation,
1

¢ = 6.28X supply frequency
reactance in ohms

X 1,000,000

If it is desired to allow for the D.C.
resistance of a choke it will be necessary
to use the equation,

Inductance in __ impedanceg—n?

henrys . (628 X frequency)?
where r is the D.C. resistance of the choke.
With careful operation the foregoing
method will give results sufficiently accurate
for all practical purposes. 1t is convenient
to use the 50,000 ohms variable resistance

(Continued overleaf)
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(Continued from previous page)

in 1,000 ohm steps, the 1,000 ohms resistance
being used as a vernier adjustment.

In order to determine the inductance
of a choke while passing a higher D.C.
current than 1 or 2 milliamps, the arrange-

B L emder
FBr 277507 A7 HC St

o talie FOLr7c:, Lerrgls
Lol rrressr” sl o
HArre

A2 7B forc ot ton o
P2 St re I77E 7L

Fig. 4—An A.C. voltage of "13 is developed

across each inch of resistance wire.

ment shown in Fig. 3 should be used.
For this it is necessary to use a calibrated
valve voltmeter.

With chokes having a D.C. resistance
not greater than 1,000 ohms, a D.C. supply

up to 100 volts will be required to provide S

a D.C. cutrent of up to'50 niilliamps
through the choke. As with the arrange-
ment shown in Fig. 1, the D.C. current
is varied as required by increasing or
decreasing the D.C. voltage.

The operation of the system shown in
Fig. 2 is quite simple, and simply consists
of measuring the A.C. voltage across the
choke. and across the 1,000 ohms resistance.
The choke impedance can then be deter-
mined by the equation

A.C. volts across choke

A.C. volts across 1,000 ohms r-esistancex

1,000 = choke impedance in ohms

Having determined the total impedance
of the choke its inductance can be calculated

as previously desecribed.

Calibration Methods

Probably the simplest method of calibra-
tion when a lowivoltage A.C. voltmeter is not
availableisthat shown in Fig. 4. *A length of
Eurcka resistance wire of 34 or 36 Saw.g.,
about 30in. long, is stretched out and
sccured by drawing pins. The ends of
the resistance wire are connected to the
heater terminals of a 4-volt A.C. valve in »
mains receiver, the receiver being switched
on while the calibration is effe ted.
Obviously, across each inch of the resistance
wirc an A.C. voltage 6f.13 will be developed,
and this will enable the valve voltmeter
to be calibrated up to 4 volts.

AC Mains.
s
/ WL Mains 7ra s
TAl* co-s0 Obsrrrs
i3 Foteritiorreter

Nixerrs Zrexrrs o
0. 30.Okms

RS w DLl 10 meter
B N < :
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N 9 roltrelter|| e lve
AN © lottmetor
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Fig. 5.—An alternative scheme, when an A.C.
voltmeter is available.

When an A.C. voltmeter is available
the arrangement shown'in Fig. 5 may be
cmployed.
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Fig. 3.—This arrangement permils of the measurement of the inductance of an L.F. choke
’ ' whilst passing a large D.C. current.
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UDGING by reports received from the
J Channel Islands the main demand there
seclns 1o be for battery sets,” and manu-
facturers, in their ecagerness to introduce,
as the main part of their programme
mains receivers, have overlooked quite a
potential market. Reception in the island
is stated to be excellent and all stations,
whether of high or low power, can apparently
Le received. The difticulty, however, is
that no rcceiver appears to be selective
enough for the demands made upon it
unless it lis of the superheterodyne type,
and that does not altogether fill the bill
because there is an impression that tho
best type of reproduction is not to he
obtained with this kind of receiver. What
is required over there it g very selective
three- or four-valve type of battery receiver
with which the operator is assured of being
able to discriminate between the innumer-
able stations receivable. Such a sct woukl
probably command a ready sale, and it
might be worth while for some of our
menufacturers to look into the matter.

H.T. Battery Troubles

ERHAPS the greatest difficulty which
has to be contended with by the owner

of a wireless set in the very remote diztricts
of the Colonies and Dominions is the 11.7T.
battery trouble. Owing to the heat, dvy
batteries soon hecome ineffective, and in
gome parts of Africa the ruming costs of
average radio sets is about 12/6 to 15/- a
month, which is mainly made uo from thig
cause. This, of course, is a very scrious
factor, and has prevented many pcople in
that country frou taking up radio. H.T,
accumulators are out of fhe (uestion
hecause the majority of the homoesteads are

equipped with lighting vlant which only,

permits of 6- or 12-volt accumulators heing
charged. The British firm, Milnes Radio

Co., of Church 8t., Bingley-, Yorlshire, have'

introduced a special H.T.
which fulfils the requirements of these
outlying homes. The unit consists of
indestructible nickel' iron cells which are
Lept automatically fed from the low-tension
accumulator when the wireless set is notb
being used, and is always ready to supply
a steady unfailing high-tension carrent,

The L.T. Supply

HE same low-tensien accumulator can be
used for working the sef, as well ag
supplying the high-tension cells, and requires
very little extra charging. The * Alklum
nickel and steel plates which are used in
the unit are immersed in a steel preserving
solution.  Sulphation is an impossibility,
and the cells may be overcharged and dis-
charged at practically any rate without
fear of damage. This infermation will alsg

supply unit

be vead with interest by readers at home ag’

the battery is just as
country as abroad.

efficacions in thig

Practical Motorist
3d. . .". Every Wednesday

Practical Mechanics
6d. . . . . . Every Month

Practical Television
6d. . . . . . Every Month
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designg  for  complete
v+~  maing-operated receivers
which arc published in Pracri-
‘can WireLsss there are many
readers who prefer to build an
‘occasional set entirely to a
design of their own. The reason
for this may simply be the desire
to experiment and to add to
one’s practical experience, or ib

POINTERS IN
MAIN-SET

DESIGN

Use a Variable Bias
Resistance
The L.F. stage does not

usually present much difficulty,
although particular care should
be taken to ensure that exactly
the right value of bias resis-
tance is connected- in the
cathode lead. For experimental
purposes it is wise to use a fixed

might Le that it is wished to "~y pion of the Special Details Which Should Receive Iesistance of about two-thirds

makc use of some components

which are on hand, rather than Aention by the Constructor When
Building His Own Mains-operated Receiver.

go to the expense of buying a
new kit. In any case, there
is much 1o be Ilearned by
the making of a set entircly of one’s
‘own, and, provided that the task is
‘undertaken with the idea in mind that
some little experiment might be necessary
before the set functions at maximum
‘efficiency, and, so long as a few fundamental
points are kept in mind, there is no reason
why the undertaking should be any other
than successful,

== In writing this article, it is assumed that
the rcader has had previous experience in
building battery sets, since the beginner
‘is strongly recommended to make a Prac-
rrcan \WIRELESS design the basis of his
first attempt at get construction.

Use Adequate Screening and De-
coupling

The points which require especial atten-
tion arc by no means difficult to follow,
and they are certainly not too numerous
'to remember. In the first place, it must
be understood that, generally speaking,
indirectly-heated valves for A.C. or D.C.
mains  working are appreciably more
sengitive than the corresponding types of
bhattery valves., Because of this, greater
care must be taken to avoid instability.
motor-boating, H.F. and L.F. oscillation
and allicd troubles. This generally means
that screcning must be more adequate,
that components must be rather more
carefully spaced, and that decoupling of
all the valvéd must bea little more thorough
“than in the ¢ase of a battery set.

It is not oftcn necessary to decouple
the anode circuit of the high-frequency
(8.G. or V.M.) valve, provided that it is
coupled to the detector on the tuned-grid
system. but if tuned-anode or tuned
{:cra,nsformer coupling is employed it will
néarly always be found a wise precaution
to use a decoupling resistance having a
value up to about 5,000 ohms in conjunc-
tion with a I-mfd. by-pass condenser.

‘The value of the resistance must depend-

t67a large "extent upon the H.T. voltage
‘available and the H.T. current consumption
;'of the valve; if the voltage is less than
jabout 210, or the current in excess of
about 5 milliamps, there will be some loss
in efficiency by increasing the value beyond
approximately 2,000 ohms. On the other
“havnd, if the available H.T. voltage is 300
or more, a resistance can be employed of
bsuch a value that the voltage will be brought
down {o 200, For instance, when this
wvoltage is available and the anode current
of the valve is 5 milliamps, the best
value for the resistance would be 20,000
ohms. In every case, it pays to apply a
voltage of as near as possible to 200 volts
to the anodes of normal indirectly-heated
_amplifying valves, although there are some
pentodes which take a maximum voltage of
250, and whose amplification is noticcably
‘reduced 'if the voltage is brought down
to very much below this figure.

{

Choke Decoupling for Power-grid
The decoupling of the detector valve
calls for particular attention, especially
if this valve is intended to operate on the
power-grid system. This is because a
power-grid detector requires the highest
possible anode voltage up to the maximum
at which it is rated to work. When,
therefore, the output from the rectifier
and smoothing system is only slightly

LI

¥
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=

Fig. 1.—The circuit of a power-grid defector using
choke capacity L.F. coupling and a choke for de-
accompanying

coupling, as mentioned in the

more than 200 volts the question of provi-
ding adequate decoupling becomes rather
difficult of solution. The simplest way
out consists of using an L.F. choke for
decoupling purposes ; this must be a good,
high-inductance component capable of
carrying up to 10 milliamps without its
inductance value falling below approxi-
mately 25 henries. Choke-capacity coup-
ling is also most suitable in most cases
for use with a power-grid detector, and
the complete anode circuit becomes like
that in Fig. 1. ’

Another point which should receive
attention in the- anode circuit of the
detector is the anode by-pass condenser
joined between the anode and earth. This,
is a practical essential in a highrefficiency
set, although it can often be omitted from
a battery set without any ill effect resulting ;
a value up to .0005 mfd. can be employed
in place of the more customary 0002 mfd.
The reaction circuit must also be considered
in connection with H.F. stability, and,
particularly if modern efficient coils are
used, a fixed, non-inductive resistance of
200 ohms should be inserted in the lead
from the anode to the reaction coil or the
reaction condenser, according to the exact
circuit arrangement used.

Designing and valve makers, in series

the value recommended by the
with
a variable one having a maxi-
mum resistance of 1,000 ohms.
. It is then possible to find
the optimum resistance while the set is
In operation, whilst it might be found -
that the valve can be rather over-biased
without impairing the guality of reception,
thus increasing its life.

Separate Mains Unit

A point which often arises concerns o

30’0.11&1 lay-out of the receiver and power
unit sections of the complete receiver. It
is certainly” possible to have both of
these on the'same chassis, so long

transformer 'and smoothing choke
right away from the H.F. compo-

for the beginner to malke the two
sections on two separate chassis.
There are two advantages to be gained
by following this scheme ; one is that
the risk of maing hum and L.F.
interaction is minimized, and the
other is that ‘the mains unit may
afterwards be used for an entirely
different receiver. In following out
this idea it is advisable to fit all
the voltage-dropping and decoupling
resistances in the reeeiver portion so
that only four leads (two H.T. and
two 4-volt A.C.) are required to
connect the two sections together.
Simple connection can then be made
by means of a valve plug adaptor
and a valve holder, as shown in Fig. 2.

When serious experiment with
two or three receiver circuits is con-
lext. templated, it is an cxcellent idea
‘ to include the L.T. amplifier with
the mains unit, whilst if an ecnergized
speaker is to be incorporated this also
might be included in the mains portion
as 'shown in Fig. 3, which is a section
of the “ Luxus ” A.C. super-let. deseribed
in Pracricat, Wirgrmss dated October
14th, 1933. -

(Continued overleaf)
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Fig. 2—~When the mains supply system _is

built as a separale unit, connection lo it can

be made by means of @ valve plug and valve
holder mounted as shown. s
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(Continued from previous page)

AU;c,ing a Mains«energized Speaker

" Mention of using a mains-energized

.speaker leads up to another point which is

frequently  overlooked.  This type of
speaker, if properly used, is usaally” some-
what hiore sensitive than a corresponding
permanent-magnet type, but it requires
a minimum anount of power for its correct
‘operation. That minimum varies slightly,
according to the particular instrument
"chosen, but can generally be taken to he
about 23 watts. This aniount of power can
‘be dissipated in the case of a 2,500-chm
field coil (used as a smoothing choke, of
‘course) by passing through it a current of
'a little over 30 milliamps, or in a 1,500-ohm
field, a current of about 40 milliamps.
In hoth instances it must be realized,
however, that a fairly large voltage drop
‘must necessarily oceur across the winding.
‘The actual figure for the 2,500-ohm field is
75 volts, and for the 1,500-ohm one, 60

yolrs, under the conditions referred to
above. It is evident that the voltage

‘output from tle rectifier must be great
.enough to permit of this voltage loss. It
must also be remembered that the figures
‘given are minimun ones, and it is in every
case better to exceed themi if anything
2pproaching the full efficiency of the speaker
is to be secured.

(Where R.C.C. Scores

When the mains unit and receiver portion
are to be mounted together on a common
chassis, aud if the pavts cannot be widely
sepavated, particular care must be taken
to avoid the setting-up of troublesome
mains hum. If the parts are not carcfully

Fig. 4—Votume control with a V.M. valpe

can often be iimproved, by connecting a fixed

vesistance in parallel with the volume-control

potentiometer (used as a variable resistance).
he reason is explained on this page.

| times if they are—hum

‘ployed when power-grid

arranged—and  some-

is, caused - due to
feed-back between the
mains transformer and
the L.F. transformer.
One method of avoiding:
this is to use R.C.C.
instead of transfornmer -
coupling, although this
is rather “ begging the s
question.” This method %

cannot usually be cmi-  AReceiern
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detection. is in use due
to the fact that the
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detector anode voltage

is unduly reduced, but

it is definitely worth a  €90%
trial if ordinary leaky-
grid_detection is incor-
porated. Not only does a0 -
the resistance coupling
overcome the feed-back
trouble, but it often 7ran
also improves reaction o\
control.  Contrary to :
expectations, it rarely sfo)
cuts down the volume
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extent, and if a pentode

is used in the output
stage the slight loss is
not noticeable. 2 :
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a lriode and the greatest

possaible output is de- \\\
sired it might be found N\
necessary to screen the ——
L.T. transformer and/or
the muains transformer.
The screcning
be kept away from

H.F. components and

must consist of heavy-gauge iron: aluminium
and copper are useless for this purpose. It is
hardly necessary to add that the screening
netal must be effectively earthed, as also
should the cores of the transformers.

[

Thé Variable.mu Control

When a variable-mu valve is emploved
in the high-frequency stage it is not
uncommon to find that the useful range of
movement of the volume control resistance
is very small. This might be due to the
use of a resistance value which is too high,
or to the fact that the resistance is not of
the “graded” type. If this difficulty is
encountered it can most readily be over-

ftmust Fig, 3.—Wiring diag

f/ ;:“ P
L Adapelor
Maers
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gram of the mains unit used for the Luxus
A.C. Superhet.

come by connecting a fixed resistance of
ahout 1,000 ohms in parallel with the
terminals of the variable component, as
shown in Fig. 4. This has the combined
effects of reducing the maximum resistance
and of giving a “ grading > effect, due to
the fact that fixed resistance produces a
greater proportional reduction when the
variable resistance is full in than when its
value is reduced. .

In all experiments with mains apparatus
it is well to be generous in the use of {uses,

so that in the event of a short-circuit no .

real harm will be done. One (L-amp.) {use
in each mains lead and one (.25 amp.)
in the positive output lead from the rectifier
should be taken as the minimum.

IT would be amusing if it was not such
a _serious point that so many people
spend a great amount of time and care
in erecting a perfect aerial, but imagine
that anything will do for the earth. In
many cases it has been found on examina-
tion that a receiver which has been care-
fully constructed, and attached to an
efficient aerial, has an earth conmection
which is little better than none at all.

Aerial As Well
It should be borme in mind that the

1

" efficiency of the earth conneection is just

as important as that of the aerial and the
receiver. It is not generally understood

that the signals are received by both the

acrial and the earth, since they act as
the plates of a large condenser, with the
air. between them as the dielectric. The
platesof a good condenser must be made of a
good conducting material and, for the same

B L T PRSI

THE IMPORTANCE OF
THE EARTH

reason, the earth connection must be a good
conductor. Dry earth is of little use,
and it is necessary in some cases to go
deep down into the ground until wet clay
is found. The common way of arranging
an earth is to connect a wire to a cold
water pipe. This generally forms a good
earth because the pipes ron down deep into
the ground.

Don’t Use Gas

In order to get the best service from this
type of earth the connection should be
made as close to where the pipe enters the
building as possible. The gas pipe should
never be used for an earth, as there is in

almost every installation a rion-conductive
material introduced in alt the joints.

In the absence of water pipes, the best
method of reaching the earth moisture
is to drive a copper tube of from three to
five feet long into the ground. A metal
plate is also good, but requires more time
and labour to do it satisfactorily.

Water Is Effective

In remote country places a very good
earth can be made by fastening a piece of
lead to the end of a wire. and dropping it to
the bottom of a well, which should, of course,
be closc to the house. No -matter what
‘kind of earth is used. the wire leading to the
set should be soldered at cvery joint.
An earth which is very good in the winter
may be very poor in the summer when the
ground becomes dry. This accounts to
sonte extent for the better reception we
get during the rainy scasons.

g
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Double mica support
foranodeand double-
wound screen hold-
ing electrodes rigid
and accurately spaced

Spiral spring holding
filament at correct %,
tension.

New form of double-

wound screen for low i Mica support for

. capacity loss and rigid  grid-filament
i minimum idle screen system.
4 current.

N, Multiple point fila-
ment anchoring for
cutting out micro-
phonics.

Your guarantee of
supreme quality.

T

SECTIONAL PHOTOGRAPH

Part of Anode and Screen cut away to show inner
electrode system.
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GREATER SENSITIVITY WITH
COMPLETE STABILITY—owing
to low ecapacity and higher impe-
dance,

ENTIRE ABSENCE OF MICRO-
PHONICS — due to latest multiple
anchored filament,

H.T.CURRENT CONSUMPTION
FROM 1.5 M.A. ONLY.

A low H.T. non-microphonic
screen-grid valve for kit sets and
portables employing one or more
screen grid valves. Mutual
conductance 1.1 ma/volt

Pyrice 1276

A high slope, non-microphenic
ol AT screen-grid for all single stage
. ' H.F. sets using screened coils.
Mautual conductance. 1.4 ma/volt

, Priee 1276
grid to give full and dis-

tortionless control- of

volume with only a 9 volt bias
| : battery. ~ Mutual conductance
1.5 to 0.01 ma/volt

) < Price 12/6
These Valves can be supplied metallised or plain.

A “wvariable mu?” screen-

MADE IN ENGLAND
SOLD BY ALL RADIO DEALERS

WRITE for the OSRAM VALVE GUIDE
(1934 Edition) sent post free.

T A P e B

= T et

! Advt. of The‘General/ Electric Co., Lid,, Magnet House, Kingsway, London, W.C.2.
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Notethe compact-
ness, simplicity
of design and
o Deautiful  finish
of the Colpak.

Made under licence f'am the batentee Hans Vogt,

N

Why the

is the finest tuning unit made

Q Incorporating Ferrocast coils, acknowledged by

everyone to be the greatest advancement in coil
construction yet achieved, its efficiency and precision
is unparalleled.

O The umque sxmplxaty ‘and compactness of the
Colpak is of great importance and help to the
constructor, as it takes'up the smallest possible space.
‘ The Colpak is designed as one perfectly matched
unit and i5 quite complete and self-contained, and
all connections and fittings can be made in a few
minutes—thus saving much time and trouble.
‘ It has been specified time and again by all the
leading experts in the country—ample proof in
itself of the Colpak’s superiority.

Type H. Colpak tuning unit (as ,

illustrated )—complete - - - 5 7 g

Send to-day for latest Colvern booklet No. 13 to
Co}vern Lid., Romford, Essex.

Fl‘e@ BLUEPRINTS OF SPLENDID SETS

To COLVERN, Ltd., Remford, FEssex. Please send me full details and
Blueprint of the E%LP;C‘;%;.{?&ASSSTB

* Strilke out name of blueprint not required.
Stamps value 3d. to cover postage are enclosed.

NAME Lo
ADDRESS L.

AH.......... 000000000 A0 ABEA 0P CDA0 A0 0A DA 06 AD000E B0 0a A A a

LVERNPR@ ucT

Day in day out, year in

year out, the lighthouse carries on
with unfaltering reliability ... guiding and safeguarding
the ships that pass. And though their jobs are so vastly
different, a condenser has perhaps one thing in common
with a lighthouse . . . the need for absolute reliability.
That is why so many set-builders are turning to T.M.C.-
HYDRA condensers. By doing so they know not only
that the condensers will be accurate to start with, but
also that they will stay accurate in use. Equip your next
set with T.M.C.-HYDRA condensers.

T.M.C.

BRITISH MADE

HYDRA

CONDENSERS

Strict scientific control of every manufacturing process ensures
the accurate rating of every T.M.C.-HYDRA ccndenser, while a
special method of sealing prevents the penetration of moisture,
so maintaining the high electrical properties of the condenser.
T.M.C.-HYDRA condensers are sold by your radio dealer, but if ycu
have any dlfﬂcultym obtaining supplies, write to the Sole Distributors:

T.M.C.-HARWELL (SALES) LTD

Britannia House, 233 Shaftesbury Avenue

London, W.C.2. (A few doors from New Oxford Street)
Telephone : Temple Bar 0055 (3 lines)




. valve battery-operated
. receiver will be most

described more recently,
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DECIDING ON A

- CIRCUIT

Brief Particulars are Given in this Arﬁcle of a Wide Variéty of Receiver
Czrcunfs whlch have been Specx liy Developedfor " Practical W:reless Readers

HENEVER a new set 8 contem-
plated thé fquestion atises” as to
what is the most suitable circuit

arrangement, number of valves, and soon
for one’s own particular requlrements The
answer to this question is not always easy
to find and depends upon a large number of
deciding factors, In the first place it is

|

December 2nd, I%a) mt‘l its two L.F.
‘stages, is to be preferred.’

A Two-valve Mains Set

If a mains supply is available, it is
possible to get somewhat better value for the
hypothetical five pounds;.and a two-valve

recsiver will give even better reception

super-sclective, tlns set will easily separate
the two “locals ” at a range of five miles,
even when a good outdoor aerial is used.

When one féels- justified in spondmg
1 between five. and ten” pounds there is a
much greater choice of excellent home-
constructOJ receivers. If the - set is for
ba,Ltery operation, and ‘‘ hair-line > tuning
is required, combincéd with good range and
reasonable Volume, the latest PRacTICAL
WIRELESS Teceiver, the *° All-Pentode
Three,” will prove ideal. This set employs
up-to-date iron-core coils and has three
accuratély tuned circuits, the first two of
which are in the form of an inductitely
coupled band-pass filter. Thesetis provided
with ah efficient volume control acting upon
the variable-mu pentode first valve, “whilst
a very smooth control of reaction is avail-
able, due to the employment of an HI‘
pentode in the detector stage.

wise to settle upon the

reaximum amount of \/
money which it is
plopoged to spend,
since the final choice
must be very largely
‘dependent upon this.
If the amount 1is
five pounds or less it
will generally be found
that & simple three-

suitable, and it would

v Wans/o’r/z;gr_ -

Low-prxced Selec-

HFH

be hard to implove
upon the popu ar

‘Leader Three” de-
sombed in the izsve of
Pracrioarn - WIRELESS
dated March 3rd,
1934, I a  still
cheapcer set were

t1v1ty .
A slightly  less
-expensive r ¢ celvel
with similar . charac-
teristics, but’ rather
lower degree of .selec-
. tivity (even go. it will
cut” out the London
transmitters at - six

A7 E

T

X ruse

of the condenser scale),
i3 the “ Summit,”
.which was one of our
1934 “° Radiolympia »
sets, and described
in the issuc dated
Awgust 18th.  Inci-
dentally, it should be
mentioned that the

“Leader,” ,“All-

desived, the * Sixty-

Shilling Three,” for
which constructional
details were given in
December 2nd, 1933,

‘suitable.

dated

issue
would prove very

our

Limitations of the Simple Circuit
In building scts of this type one must
{ully realize the limitations which are
imposed, for, although both receivers
mentioned are as good as any in their
class, they cannot he compared with such
high-class sets as the *° All-Pentode Three ”
and the ““Summit,” which have been
and which are
appreciably more expensive. Nevertheless,
the © Leader -Three,” for example, will
enable extremely good reception to he
obtained from ten or.marve stations, at the
samc lime proving amply selective “for use
up to five miles or so of a Regional trans-
mitter or some iwelve miles of Droitwich.
This docs not mean that the set would be
useless ingide the radii mentioned, but that
it could scarcely be expected to cub out the
local station wilhin 30 metres or so on cach
side of its wavclength, except when uzing
a small acrial—which would limit the
reception of more distant transmitters,
On the score of volume the “ Leader”
might fall rather short of some readers’
mquuomonts since it has only a single
L.E. stage, this comprising an ordinary
small ‘power valve, In such cases, and
where selectivity N not of very great
importance, such as, for instance, when the
set is uged fifty yiiles or more from a
Regional station, or where really good
reception  of  only about half a dozen
stations s required, the “ Sixty-Shilling
Three” (described in the issuc dated

’

T T gy e e iyt

Circuit diagram of the

than a three-valver for battery operation.
A two-valve mains set which has proved
extremely popular is the “ A.C.-D.C. Two,”
and this was.fully described in our issue
dated October Tth, 1933. This set can be
operated from either A.C, or D.C. mains, it
will give real “ mains-set” volume, and
several readers have reported the reception
of over twenty stations on it. The sct is,
Lhowever, chiefly intended for full-volume
reception of four or five stations when true
reproduction is”

“Leader Three.”

Pentode Three,” and
“Sammit”  can  all

* be operated from a
standard type of H.T. battery, since they
require only about 8-10 milliamps. current.
Additionally, any one of them can be fed
from a simple tvpe of H.1. Lattery
climinator.

For the Connoisseur

For the reader who wants a superlative
performance in the way of recally long-
distance reception in moderate conditions,
or when only a comparatively poor aerial

degired.  Though not (Continued overleaf)
O H T+
O H T =
100 M.A.
é FUSE
O +
LT
O v -

[
$n

ey
=
3
v

Theoretical circuit of the * Summit,”

A
. G.B-2

a good example of a straishiforward threc-valver

E-—-s-»s—moGAEs‘-&

employing the papular S.G. detector and-oulput arrangement.

e Mg T

miles within 11 degreeés”
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Continued from previous page)

can be crected, selectivity adequate for all
purposes, combined with good lotid-spealker
output and modest current ¢onsumption,
will find thé -“ 1934 Fury Super” ideal.
This receiver was described in the issue
of Pracrican WireLEss dated January 27th,
1934 ; it has three tuning circuits incorpor-
ating iron-core coils, two variable-mu H.F.
stages, fand power-pentode output. An
interesting feature is the incorporation of
a battery ecconomizer for varying the H.T.
current consumption of the output pentode
according to’ the volume being handled ;
this effects an important saving in' running
costs.

A mains version of this receiver, which
can form the basis of a high-class radio-
gramophone, was described in the issues
dated February 10th, 1934, and although
this sct costs approximately £12, it is by
no means expensive considering the per-
formance which it gives. The “A.C.
Fury Super” gives a signal output of
3.watts, combined with an unlimited range
of reception. It is a set for the connoisseur.

An Ideal Portable

A portable receiver is a great convenience,
not only for use out of doors, but also for
carrying from one room to another, and the
“ Atom Lightweight ” portable, described
in the issue dated June 2nd, 1934, is un-
doubtedly the best in its class. This set

has only three valves and operates on its

sclf-contained throw-out acrial and midget
loud-speaker. The cireuit comprises an S.G.
valve, followed by a detector and pentode,
and is of simple, reliable form, whilst the

PRACTICAL WIRELESS

construction and operation are within the
possibility of any average person. This set
is probably the  smallest' loud-speaker
portable ever offered to the comstructor,
and  weighs less than cighteen pounds
complete. It is by no means costly, the
price of the parts being only £6 15s.,
inclusive of everything except batteries,
so that the set might well be made for use

as an addition to the normal broadcast
receiver,

October 6th, 1934

We have not touched upon every recent
Pracricar WIRELESS receiver, but mention
has been made of a represéntative range,
one of which is sure to- appeal to every
reader. New readers, or others who have
mislaid back numbers of the issues in which
the sets were described, can obtain them
for 4d. each post paid upon application
to The Back Number Dept., Messrs. Geo.
Newnes, Ltd., IExeter Street, Strand,
London, W.C.2. T q
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The circuit diagram of the “Atom Lightweight™ portable referred to in the article.

WIRELESS

HE recent demonstration of air-and-
ground wireless communication at
Newtownards, Belfast, when Lord

Londonderry, at the opening of this new
acrodrome, made an address from the air

‘One of the molor ‘“trailers’ fitted with Marconi iransm

AT BRITISH AIRPORTS

which was relayed through loud-speakers
to the crowd, is a reminder of the progress
that has been made by the British Air
Ministry this year in equipping new civil
airports with wireless appatatfis,

£

5

e

itting and directional receiving

apparatus as installed for the British Air Ministry at the Hull, Belfast, and Portsmouth

aerodromes.

In this photograph the apparatus is shown undergoing tests ; under service

conditions, the receiving equipmient, and switchboard for controlling the transmitter remotely,
are usually removed from the lorry or trailer together with the operating table shown on the

- ] v/e)(l of the

photograph.

etni

. Hull (Hedon), Portsmouth, and Belfast
now all have up-to-date aerodrome wireless

stations in regular operation, the cquipment -

consisting of Marconi transmitters suitable
for either telephone or telegraph operation,
‘and directional receivers enabling naviga-
tional aid to be given to aircraft in flight.

Mobile Apparatus

The transmitters and receivers are of a
type designed for mobile use and can he
accommodated, together with all necessary
running  machinery, switchboards, and
batteries, in a motor lorry or trailer. This
point is of some interest in the present
stage of rapid development of British civil
aviation, when the airports “which may
eventually attain the greatest importance for
wircless services have to be determined.

The Marconi transmitter adopted by the
Air Ministry for these stations has a rated

power of 500 watts (to the valve anodes .

on continuous-wave telegraphy) and is
known as the Type D.ILIA. It is par-
ticularly suitable for aerodrome worlg, as it

is arranged for quick wave-changing and”

remote control, and can therefore be used
very convenicntly for any of the various

classes of services' for which a modern
These

acrodrome transmitter must cater.
include telephone and telegraph communica-
tlon with aireraft in flight, contact with
other aerodromes for the exchange of
traffic information. 5 :

The Marconi directional reccivers for
Hull, Portsmouth, and Belfast are of a
type that have been selected by the Air
Ministry after extensive tests. They can
be used both for general reception and for
direction finding by the Bellini-Tosi
system.

i
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ONE PAGE of
this booklet tells you how to
build a CLASS B ELIMINATOR.
This is just one of the many
helpful hints it contains. 52
pages brimful of interesting
information all for 3d. post free.

FILL IN THE COUPON NOW.

THE WESTINGHOUSE BRAKE AND SAXBY SIGNAL €0., LTD.,
82 YORK ROAD, KING'S CROSS, LONDON, N.1.

Please send immediately a copy of the “All-Metal Way 1935
for which 1 enclose 3d. in stamps. .-

PLEASE WRITE IN BLOCK CAPITALS

PRACT 61034
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“ Twinil”’
new radio development enthusiastically
endorsed by Wireless Press—now makes
possible a 2-Valve Set with Loud Speaker
Performance, Wide Range, High Selectivity
and Undistorted Output hitherto only
obtained at the high cost of a 3-4 valves
set. “ Twinil’’ doubles the power of any
valve without increasing the current
consumptien. Can be used in conjunction
with Mains or Battery operated valves with
amazing results, see Wireless Press opinions.

Valve Doublet—an amazing

WIRELESS PRESS
ENDORSEMENT

AMATEUR WIRELESS:

. something new with
very great possibilities.
. . . selectivity is es
of a high order
and equal to

many g
receivers §
with screen-

grid high }
frequency §
stage. )

. undistorted §
output from quite a §
5 numberof Continental

stations. i

Complete “with full in- °
structions and  special
wiring circuit for its use
and to make 2-Valve
‘Receiver equalling 3-4
valves, 2s.6d. Stamp
full details.

v .. construction a simple {{’
matter.

PRACTICAL

WIRELESS : $
Designed to produce a &,
really high-class 2-valver %
giving results  hitherto §
only obtainable with 3 §
or 4 valves.

to St e

EASTERN RADIO COMPARNY,
4ic WATERLOO STREET, KiNGS LYNR.

il Send your Order with 4
P.O. 2s5. 6d. TO-DAY,
or 2d.stamp for pressreport  f

B

Special clearance
of

\\POST FREE /

British Made Battery Radio Valves

Send P.O. immediately!
Only 5,000 -available !!

. 'Anyy valve replaced free of charge if
unsatisfactory.

SCREEN-GRID
DETECTOR
; POWER
 PENTODE
Made by one-of Britain’s
Leading Manufacturers

RADI0 & ELECTRICAL WHOLESALE SUPPLY

Dept. G.N. 6 Conduit St., Regent St., London, W.1.

Mayfair 3163

e e e i



for’it? That is the question we would put to

every reader of Practical

A
yet accepted our greatest Gift Offer, first

announced in these pages two weeks ago.

Tens of thousands of readers have
al'eady reserved their copies of this
epoch-making book, but there are still
some who, for one reason or another,
have failed to do so. To these we
would emphasise (a) the immense value
of this unique book, and (b) the need
for instant action. TELEVISION
AND SHORT-WAVE HANDBOOK
is the very “last word ” on this great
new Science. Written by F. J. Camm
Editor of Practical Wireless, it covers?

—< NEXT

Time is flying!

CONDITIONS

If yon are not a regular reader of
PRACTICAL WIRBLESS, place an order
with your newsagent to-day.

Affix to the Subscription Voucher
which we post to you on receipt of
your Reservation Form 9° Gift Tokens
cut from the bottom left-hand corner
of the back cover of PRACTICAL
WIRELESS for & weeks conunencing
this, last week or the week bhefore,

[T1] or \Tz & ITsl

When your Subscription Voucher
is complete, send it, together ith
a Postal Order for 2s. 6d., to include
the «cost of registration, postage,
packing, insurance, etc., to PRACTICAL
WIRELR3S Presentation Department,
and your Volume will be despatched
to vou immediately. No reader may
qualify for more than onc copy of
the Encyclopedia.

This offer applies to persons residing
in Great Britain and Ireland. Readers
in the Irish Free State must pay any
duty imposed.

HEN Television becomes an integral paft
of our daily broadcasts will you be ready

TOO LATE - ACT NOw/

take pen in hand—now, while you think of it—and maks
sure of securing your copy of NEWNES’ TELEVISION
AND SHORT-WAVE HANDBOOK by completing
the Forms below ? Although stocks are now getting
short, we guarantee that all Reservations received
immediately will be fully met.

PRACTICAL WIRELESS October 6th, 1934

Wireless who has not

the whole field, deals with every
approved type of apparatus, is authori-
tative, up to>date and, above all,
practical. It is a book that every
enthusiast must have if he would
possess a sound knowledge of both the
theory and practice of modern Televi-
sion. This is your very last chance to
obtain a copy of this book in accord-
ance with the terms of our most
generous Offer. How can you possibly
afford to let it go by ?

'EEK WILL BE)

The sands are running out ! Why not |

Wm—mm-nmm-__-—;m—__"_'

RESERVATION FORM
PRACTICAL WIRELESS

ADDRESS LABEL

g If undelivered, please re- p
turn to Geo. Newnes, Lid., id. Stamp

E 14, Southampton Strect, mist be Presentation Department,

Strand, London, W.C.2. affixed here. 14, Southampton Street, Strand, Loundon, W.C.2. “
In accordance with the conditions of your special offer, |} @

E please send me a SUBSCRIPTION VOUCHER on

which to qualify for my cepy of Newnes’ Television and  §
Short-wave Handbook. 1 am a regular reader of “ Prac- @

g L tical Wireless,”’ :
E Reader’s Name ... .. . ... ... ... .. .. . ... . .. B
Name oo oo e Full Address .. ... TR 1110 - 1 :
Newsagent ... ... ... ... .. ... .. ‘ E
Street ..o Address ..o ?; :

) L b :
) Reader's Leave blank o !

Signzture BNETE 2 e ianE o AR B
Fill in this Form and the Jabel on left in Block Letters.

Stamp the label as directed and post both of them in an
unseaied envelope (3d. stamp only required).

o =

Town and ..o
County

r
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Litz Wire Cofnections

ITZ wire is excellent for coils, particu-

’ larly L.W. coils, but
plways arises, when one

zifz Wire.

the difficulty
contemplates

5'0:%9&‘ 50&/9@@’

n Posclion=~ / — A

Sockel From Déisused
// 7 Baltery.

Mefhod of makmg neat Litz wire connections.

using it, of .‘soldennfr twenty-seven wires
round the peup}lery of a small screw or
pin, which js invariably fixed on the coil:
‘Hele is an easy way of doing it. Inside
lan old H.T, or G.B. battery at the top of the
\carbons are tg be found a number of small
wander-plug sock&ts Detach one of these,
and ‘solder it on to the screw, as shown in
{bhe sketch. - Find a piece ofrod, or studdmg,
a_loose fit in the socket, and it is then a
snnple matter to clamp the wires firmly
‘round the rod’s periphery. To make a
firm job they can be soldered in place.—
P NLWTON N1ELD (Loughborough).

A Small Transformer

| A SMAL ut efficient 1 to 1-ratio trans-
UT)  former can, be. constructed by the.
,method described below. Take a pair of
01d1narv headphoneb and remove one ear-

c Zam,omg Screw
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arza/ary.

Earpiece,

A small transformer made from an ear-phone.

e iy

PRACTICAL WIRELESS

1" e

THAT DODGE OF YOURS!

Evety Reader of “PRACTICAL WIRE:
LESS” must have. originated some little!
dodge which would jnterest other readers.!
Why not pass it on to us ? We pay £1.10-0.
for the best wrinkle submitted, and for every
otheri xtem published on this page we will pay
halfsa-guinea. Turn that idea of yours to "
account by sending it in to us addressed
to the Editor, “ PRACTICAL WIRELESS,”

L} ) @) -}

’-n-u-(1-nnnmii-ll-(_nag

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 Quenes with your Wrinkle.

l.l
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piece, cutting the flex and leaving about
Bins. attached. Next, remove the cap and
the iron diaphragm. As the two magnets
are joined in series it will be necessary
to part the two centre connecting wires.

| These are usually lightly soldered and a
1 touch with -a-hot soldering iron will part

them. A shortlength of thin cotton-covered
copper wire is then soldered to each of these
bared ends, after which a little wax is
melted on to each connection to provide
the necessary insulation. The primary
winding connections are to one of these
flex leads and to the central wire lead of the
same magnet winding. The secondary
connections are made to the other magnet
windings in thc same way. The earpiece
may then be mounted on a small wooden
base by fixing tightly between two wood
.screws, and four terminals can be fixed
to take the primary and secondary leads.—
Georer HiLt (Bradford).

A Flat-dweller’s Aerial

HERE a very short garden is attached
to a house, or a flat dweller desires

| an aerial capable of giving better results

" taken to the set or the aerial-carth switch.
. Keep the tires well apart and also clear

- minimuin

The
wires

chimney stacks and roof.
distance: between the
considered as 3ft.

from the
should be

Soldering in Awkward Positions
HIE following method, used in conjunec-
tion with the tinning bath described by
Mr. P. Newton Nield, in the issue of July
28th, 1934, of PracTicaL, WIRELESS, will be
found invaluable in cases where space does
not permit of the use of an ordinary solder-
ing iron. Two 9in. lengths of one-eighth
inch diameter copper wire are slightly bent
and shaped at one end, as shown in the

A oré Yolt Accumulaior

Joinl Being
Soldered

7 Copper
f eclrode.
g Long.

A novel method of soldering small work,

illustration, and a vard of heavy amperage
twin flexible wire is soldered to both, and
large crocodile clips are attached to the
remaining cnds. A piece of sleeving is
passed over each of the copper

INSULATORS

clectrodes as a precaution against
short circuit with other com-
ponents. The actual soldering
is very simple and speedy, the
crocodile clips being connected
to a 4- or 6-volt accumulator
(preferably a car battery or cells
of the multi-plate variety), and
a little flux applied in the usunal
way to the connection to be
soldered. The copper clectrodes
o dwpped separately in  the
tinning bath, and then applied
on either side of the connection.
A temporary ““ short ” will take
place, the clectrodes becoming
hot, and the solder rumiing

An efficient type of aerial for use where carden space is
limiled.

than an indoor type of aerial, the method
illustrated should be adopted. It will be
seen that long spreaders of bamboo are
fitted to each chimmney stack, and wires are
stretched from one to the other. The lead-
in should be taken from the ends of the two
wires, and a bridle should be made from the
wires as shown, a single leading wire being

e e =y

freely and forming a sound con-
nection.—C. H. Harr (Buxton).
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\ a JHEN Television becomes an integral part
of our daily broadcasts will you be ready

for it? That is the question we would put to

every reader of Practical Wireless who has not
Y .

yet accepted our greatest Gift Offer, first

announced in these pages two weeks ago.

Tens of thousands of readers have the whole field, deals with every
al-eady reserved their copies of this approved type of apparatus, is authort-
epoch-making book, but there are still tative, up to‘date and, above all,
some who, for one reason or another, practical. It is a book that every
have failed to do so. To these we enthusiast must have if he would
would emphasise (a) the immense value possess a sound knowledge of both the
of this unique book, and (b) the need  theory and practice of modern Televi-
for instant action. TELEVISION  sion. This is your very last chance to
AND SHORT-WAVEHANDBOOK  obtain a copy of this book in accord-
is the very “last word ” on this great  ance with the terms of our most
new Science. Written by F. J. Camm generous Offer. How can you possibly
Editor of Practical Wireless, it covers'  afford to let it go by ?

EXT WEEK WILL
TOO LATE - ACT NO!

Time is flying! The sands are running out! Why not
take pen in hand—now, while you think of it—and make
sure of securing your copy of NEWNES’ TELEVISION
AND SHORT-WAVE HANDBOOK by completing
the Forms below ? Although stocks are now getting
short, we guarantee that all Reservations received
immediately will be fully met.

CONDITIONS T~ "7~ - = = ==

If you are not a regular reader of ADDRESS LABEL
PRACTICAL WIREBLESS, place an order
with your newsagent to-day.

‘- = LB < 5 Eamiy

RESERVATION FORM
PRACTICAL WIRELESS

E If undelivered, please re= 1
turn to Geo. Newnes, Litd., ich &oermp

Bubscripti “oucher .
“_}ﬁg\wi(:ao ptolslg t.Ou ygﬁlpof”reze?pg glf 14, Southampton Street, nust be Presentation Department,
your Reservation Form 9 Gift Tokens i Strand, London, W.C.2, affixed here. 14, Southampton Street, Strand, London, W.C.2. “
cut from the bottom left-hand corner 7 In accordance with the conditians of your special offer,

of the back cover of PRACTICAL please send me a SUBSCRIPTION VOUCHER on

which to qualify for my copy of Newnes’ Television and
Shott-w_ave Handbook. I am a regular reader of Prac-
tical Wireless,””

WIRELESS for @ weeks commencing '
this, last week or the week hefore, E
[71] or |T2, o 'T3’

When your Subscription Voucher Reader’s Name ........................ .
is complete, send it, fogether with E """""
a Postal Order for 2s. 6d., to include Full Address
the cost of Tregistration, postage,
packing, insurance, etc., to PRACTICAL E
WmrLess Presentation Department,
and your Volume will be despatched
to you immediately. No rveader may E
qualify for more than one¢ copy of
the Encyclopedia.

This offer applies to persons residing i
in Great Britain and Ireland. Readers
in the Irish Free State must pay any

0 Reader Leave blank

- ader’s T T
Signature oo _..__I
) Fill in this Fotm arnd the label on left in Block Letters.
duty imposed. oy Stamp the label as directed and post both of them in zl;n
e County unsealed envelope (3d. stamp only required).

RS L . . .. L e |
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Litz Wire Cohﬁections

ITZ wire is excellent for coils, particu- -

‘ larly L.W. coils, but the difficulty
always arises, when one contempla,tes

Zzl‘z W/re '

505/rel£ %Zderecz’ ;
b Posction;
' 5@5/?92‘ From &szzsea’
. AT Baltery.

|Method of makzng neat Litz wire connections.

’USID‘T it, of soldermrr twenty-seven wires
vound the perlphmy of a small screw or
,'pm, which ig invariably fised on the coil.
[Here is an easy way of doing it. Inside

an ‘old H.T. or G.B. battery at the top of the”

carbons are, to be found a number of small
m ander plug sockets Detach one of these,
and solder it on to the screw, as shown in
ithe sketch.: Find a piece of rod, or studdmg,
a loose fit in the socket, and it is then a
!snnple matter to, cIa,mp the wires firmly
round the' rod’s periphery.
ficm job” they can be solderéd in place —
P I\LWTON NIELD (Loughborough).

-

A Small Transformer

AST\I ALL but eﬁﬂclent 1 to 1.ratiotrans- -
?

founel can :be. constructed by the
method described below.
ordma1y heaaphones and remove one ear-

C Zczm,omg Screiwy

2
R R R
SIS

R .
- Seconanry.
ELarprece,

. A small transformer made from an car-phone.

To make a.

Take a pair of’

S

)-(_Uc 3

)-()- 4)-0-(

THAT. DODGE OF YOURS'

! Every Reader of “PRACTICAL -WIRE !
LESS” must have. ougmated some little;
dodge which would jiiterest other readers.t I
Why not pass it on to us ? We pay £1:10-0, i
for the best wrinkle submitted, and for every:

otheritem published on this page we will pay
halfsa-guinea. Turn that idea of yours to

account by sendmg 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

‘efivelopes . Radio Wrinkles.”” Do NOT

enclose Querles with your Wrinkle.

‘-l

21 1" ) —-{ ) () ()

piece, cutting the flex and leaving about
6ins. attached. Next, remove the cap and
the iron diaphragm. As the two magnets
are joined in series it will be necessary
to part the two centre connecting wires.

{ These are usually lightly soldered and a
1 touch Wwith a hot soldering iron will part

them: Arshortlength of thin cotton-covered
copper wire is then soldered to each of these
bared . ends, after which a- little wax is
melted on to each connection to provide
the necessary insulation. The primary
winding connections are to one of these
flex Ieads, and to the central wire lead of the
same magnet winding. The secondary
connections are made to the other magnet
windings in the same way. The earpiece
may then be mounted on a small wooden
base by fixing tightly between two wood
-screws, and four terminals can be fixed
to take the primary and secondary leads.—
GrorgeE Hirn (Bradford).

A Flat-dweller;s Aerial

HERE a very short garden is attached
to a house, or a flat dweller desires

| an aerial capable of giving better results

" taken to the set or the aenal ezuth smtch

. Keep the 3vires well apart and also clear
from the chimney stacks and roof.  The
.minimum distance: between the wires
should be con51de1ed as ‘3ft.

‘Soldering in Awkward Posmons
HE following method, used in conjunc-
tion with the tinning bath described by
Mr. P. Newton Nield, in the issue of July
28th, 1934, of PracticAL WIRELESS, will be

" found invaluable in cases where space does

not permit of the use of an ordinary solder-
ing iron. Two 9in. lengths of one- eighth
1nch diameter copper “vire are slightly bent
and shaped at one ea1d, as shown in the

A oré Volt Accumulalor:

Joinl Being
Soldered,

,oer
/e’oc lrode.
G "Long.

A novel method of soldering small work,

illustration, and a yard of heavy amperage
twin flexible wire is soldered to both, and
large crocodile clips are attached to the
remaining énds. A piece of sleeving is
' __ passed over each of the copper

INSULATORS

B electrodes as a precaution against
- Aersac. 25, short circuit with other com-
SPREADER ,} ° .“"\v ponents. The actual ' soldering
;h;mw ol = K is very simple and speedy, the
. ~n\ - //// % glocodile Chlés bletmg connelcied.
L \u“l e o a 4- or 6-volt accumulator
/\l /// — — (preferably a car battery or cells
WEULATER, ‘ ?/ . of the multi-plate variety), and
L] N s a little flux applied in the usual

, v pplied i S
7 way to the connection to be
soldered. The copper electrodes
arc dipped. separately in the
| tinning bath, and then applied

on either side of the conuection.
A temporary “ short 7 will take
place, the clectrodes becoming
hot, and the solder running

than an indoor type of aerial, the method
illustrated should be adopted. It will be
seen that long spreaders of bamboo are
fitted to each chimney stack, and wires are
stretched from one to the other. The lead-
in should be taken from the ends of the two
wires, and_a bridle should be made from the

wires as shown, a single leading wire being

An efficient type of aerial for use where aarden space is
limited.

freely and forming a sound con-
nection.—C. H. Harr (Buxton).
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50 Tested Wireless Circuits
By F. J. CAMM
2/9 rom Geo Neu)ne< 2,6
Southampton St., Strand, London WCZ
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FEW years ago it was claimed that
the B.B.C. stations provided far
more faithful transmissions than

receiver technique justified. This was
undoubtedly a fact, and is still true in
the case of many receivers. The congestion
ofthe medium and long wavebands prevents
frequencies above some 3,500 to 4,000 cycles
being reproduced, if heterodyne and other
interference are to be avoided when receiving
other than local stations.

To obtain perfect reproduction it would
be necessary for all frequencies between
30 and 15,000 to 20,000 cycles to be
amplified and reproduced equally. In
practice, no broadecasting stations transmit
frequencies above 9,000 or 10,000 cycles,
and a range of 30 to 9,000 cycles can be
taken as providing practically perfect
reproduction.

Those who happen to reside within
thirty miles or so of a Regional transmitter
can obtain almost perfect reproduction of
this station’s programmes if they wish to
do so, but when a programme relayed over
a long land line before it reaches the trans-
mitter is reproduced on a high quality
receiver, the loss due to the land line is
usually very noticeable.

L.E. Distortion
The distortion caused by an L.F.
amplifier is of three kinds, amplitude,
frequency, and phase distortion.” Amplitude
distortion is always present to some extent,
but it occurs to an appreciable amount
when the input to any of the amplifying
valves is greater than the valve is intended
to accept. This kind of distortion is the
most common cause of the imutilated
reproduction given by many receivers.
Amplitude distortion can be reduced to a
minimum by arranging the amplifier so
that each valve, other than the output, is
only- called upon to deal with an input
voltage of about half the grid-bias voltage.
Frequency distortion is due to the
amplifier amplifying some frequencies more
than others. A certain degree of frequency
" distortionis barely noticeable, but most LI,
transformers cause severe frequency distor-
tion above 6,000 cycles or so. Using resis-
tance-capacity coupling enables frequency
distortion to be reduced to a negligible
degree over the required frequency range.
Phase distortion is generally considered to
be unimportant in sound reproduction, but
in television amplifiers it must be avoided.

e & e W
/FrJO‘)’;Zﬂc'ﬁr & L

A PRACTICAL ARTI

[ISTORTIONLESS

The Design of Distortionless LEMg

.
| 3 A AT, -
SN Deecorgalsrg

| C&7svr oxce

Fig. 1.—A typical resistance-capacity coupled stage. As the grid lean is, in effect, in
parallel with the anode resistance, it must be of considerably higher value.

L.F. transformers, and iron-cored
apparatus in general, introduce severe
phase distortion, and also amplitude dis-
tortion.  Apart from this cause and over-
loading, this form of distortion is caused
by the non-linear ~operation of valves.
Except from the output stage this source
of amplitude distortion can be kept at a

negligible level by working the valves at
less than their maximum capacity, as
alrcady mentioned.

In the output stage the distortion due to
amplitude distortion is not appreciable if a
valve of adequate power-handling capacity
is used. However, it can be reduced by
using push-pull output.

Resistance-capacity Coupling

It will be obvicus from these considera-
tions that“for a high-quality amplifier it
is desirable to wuse resistance-capacity
coupling. The slight distortion introduced
by an output .transformer, or choke, is
negligible, and in any case this component
cannot cconomically be climinated. When §
using resistance-capacity coupling it is
essential that the coupling components be
of the correct values, as otherwise serious
frequency  distortion may occur. When
designing a resistance-coupled stage, as 4
shown in Fig. 1, the values of the anode and |
decoupling resistances should be determined
first. The total resistance in the anode
circuit should be such that the maximum
permissible voltagé is applied to the anode
of the valve. For example, in Tig. 1 a
total H.T. voltage of 400 may be available,

B NVexlStage and V.1 may take 6 milliamps with an
anode voltage of 200. In this instance the
total *anode circuit resistance should» be

approximately 35,000 ohms, and this would

Fig. 3—In this arrangement the desired phase opp osition is obiained by splitting the V.1 anode
" resistance, inserting one half in the anode circuit and the other half in the cathode circuit.

permit an anode resistance of 25,000 ohms
to be used with a decoupling resistance
of 10,000 ohms.

The grid-leak resistance should be¥ab

—— -
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" DEALING WITH

L six or scven times that of the anode
itance, 150,000 or 200,000 ohms being
>ct for use with a 25,000 ohms anode
itance. In order to keep high-note loss
% minimum, comparatively low value
‘110 resistances and grid leaks should be
t.
¢ the other end of the frequency range

brtance. The impedance ‘of the coup-
condenser at 30 cycles should be
orcater than one-tenth of the grid-leak
itance. A .25 mfd. condenser will be
rred for use with a 200,000 ohms grid

Coupling condensers must have very
! insulation resistance, and mica con-
ers are preferable, although some
isr “gondensers are sufficiently good.
'interesting to note that in some of the
ivers marketed by a famous transfor-
! manufacturcr resistance-coupling is
‘oyed.

o

iphase Amplification

was mentioned that push-pull could be
oyed to reduce distortion in the output
I'. As the usc of an input transformer
t entirely desirable, it would be neces-
to adopt resistance-coupled push-pull,
1 known as paraphase amplification.
tis type of amplifier was developed
i years ago, and is widely uged in
?ern de luxe radio-gramophones. The
{

'A QUALITY

i
)

coupling condenser capacity is of

REPRODUCTION

lifiers for Sound or Television

demonstration receiver at the Science
Museum .in ‘Kensington employs this form
of I.T. amplifier. - | ]

The paraphase, or  parallel anti-
phase,” amplifier consists, as its name
implies, of two valves in parallel in which
the voltage on the grid of one valve is
180 degrees out of phase with the grid
voltage of the other valve. In this respect
itissimilarto transformer-coupled push-pull.
Actually the only difference between trans-
former-coupled and resistance-capacity-
coupled push-pull is that in the resistance-
coupled circuit ' a phase-reversing device
is necessary for one of the valve chains.

Owing to the comparatively low amplifi-
cation afforded by resistance-capacity-
coupled valves it is barely possible to
prevent overloading of a single valve used
before a push-pull output stage, and
therefore it is usual to employ two valves
in the preceding stage. It is necessary to
use a penultimate push-pull stage . for
another reason, that is, in order to obtain
the necessary phase reversal.

A typical -A.C.

comprising V.2 and V.3 may require
explanation. The ‘input voltage applied
to the grid of V.3 must be 180 degrees
out of phasc with the input to V.2, -

The A.C. voltage developed in the anode
circuit of a valve is 180 degrees out of
phase with the voltage in the grid cireuit of
the same valve. Obviously, if the voltage -
on V.3 grid is in phase with the anode
A.C. voltage of V.2 it will be out of phase
with the grid voltage of V.2.

By using a potentiometer in place of the
V.2 anode resistance it is possible to tap
off the voltage required for the grid of V.3.
The correct [potentiometer [setting is
obtained by inserting a pair of headphones
at X, and turning the potentiometer knob
until zero signal is heard in the ’phoncs.
If the phase reverser is accurately set,
no signal should be heard in the 'phones
with the amplificr working at maximum
capacity.

Grid-bias Adjustment
Before making a final setting of the
potentiometer the grid-bias adjustments
should be set so that each pair of valves,
V2, V3 and V.4, V.5 take identical anode
currents. If desired, a™ check may be
applied to the output stage by connecting
the ’phones as shown by dotted lines, and
noting whether the same setting of the V.2
anode potentiometer gives zero signal.
Another phase reverser circuit 1s shown
(Continued on page 113)

i

paraphase amplifier
is shown in Fig. 2.
The input and
output stages are
quite straightfor-
ward, but the AT+ 400v.
penultimate  stag~ !

Pictorial and
Theoretical
diagrams

A
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ig. 2.—The bias decoupling condensers should be of high- .
The variable bias controls should be about one-fifth higher resistance than the maker's recommended valve,
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HE fact that as signal strength is
\ increased baclxground ratio to

signal volume is also increased is
sometimes overlooked, and it is a good
idea to arrange for a two-valve output for
use with headphones during periods of
adverse conditions.

~ Tt is not the writer’s intention to deal
with H.F. amplification in this article, and
whilst there arve definite advantages to be
gained by the "addition of one or more
stages of H.F. if one can afford the extra
H.T. consumption, it is foolish to add an
S.G. stage merely as a cure for threshold
howl, dead spots, or lack .of sensitivity,
as it is quite possible to build an-0-V-2 as

stable and sensitive as one could desire,”

free from all the defects or tloubles com-
monly associated with ‘“straight > short-
wave circuits, by careful attention to, lay-
out,l decoupling, and general congtructional
work.

The new experimenter, however, naturally
wishes to experiment with L.F. amplifica-
tion before tackling H.F. problems, and,
quite apart from that, must add to his
experimental.  cquipment by  degrees.

ortWave

E
Section

FURTHER HINTS FOR SHORT-
WAVE EXPERIMENTERS

By ALF. W. MANN.

Financial considerations are a ruling factor
in that respect. Under the circumstances,
the 0-V-2 is worthy of consideration. ¢
constructed on modern principles, this
well-tried type of circuit will give highly
satisfactory results. The writer numbers
amongst his receiving apparatus an 0-V-2
and an S.G. multi-valver, and bases his
opinions upon personal results and is not
in the least influenced by outside reports.
Every circuit has its limitations. One
must realize that, and quite apart from its
limitations, the effects of location and short-
wave phenoniena should not be forgotten.
To think .in terms of volume, and to
attempt the construction of an 0-V-2 from
a theéoretical diagram without previous
experience, to substitute L.I'. transformers
wheré R.C.C. units are specified, and to
attempt the design of a receiver exactly
to one’s own hluno before constructing a
receiver to pubhshcd specification,is wrong.

Aerial Coupling

Aperjodic arnd aerial series  capacity
coupling  (neutrodyne type variable in
series with aerial) are well known to old

Lhands. The beginner naturally ivishes to
know which is best. Try both and decide
for yourself. T favour aperiodic couphng,
as the noise level is slightly low er than when
the other system is used and selectivity
is slightly better. Aerial series capacity,
however, gives a slight increase in volume,
but is inore subccptlble to Ple -up of
{outside interference.

The Detector Valve

The choice of & detector valve may appear
to be difffcult. The modern H.L. 210,
which’is metallized, provides e(ceptlonally
smooth 1e0eneratlou, good sensitivity (other
things being equal), and complete freedom
from m10r0ph0mc noises. High impedance
valves, 25,000 ohms or so, are the most
suitable for S.W. detection. Always
remember, however, that the higher one
goes above this figure, the more chance
there is of being troubled with microphonics.

Extension Rods

If a designer specifies long extension rods
between condensers and tuning dials, use
them. If not, do not re-build your receiver
and incorporate them in order to cure
instability. Clearly it is your own -work
which is at fault, and by trying various
methods in order to get things right you
will learn quite a lot. It is a good plan to
keep a data book, and whenever you come
across a cure relative to short-wave receiver
troubles, make a note of it straight away.
Do not trust to memory—however good.
It is far better to have half a dozen remedies
in a book than two in your hecad—because
the remedy suitable to one receiver may
not be successful when applied to another,
and to find that those vou remember don't
seem to work is, to say the least, annoying.

Real
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- PERMERBILITY TUNING

This is an entirely new system of tuning incorporating Iron Cored
Coxls the inductance of which is varied by smoothly gliding, iron cores
in and around the Coils, whilst the quality and selectivity remain constant
over the wave-range.

The dimensions are 4}in. x 4}in. x 67in. for a three gang, and therefore
occupies a very smallspacein a Receiver.

The wave-tange on short waves has been increased, covering frem
200 metres to 650 metres.
crowded and are spaced more evenly, resulting in easier tuning.

Connections are made to outside terminals, and a Full Vision Dial
and Trimmers are fitted. :

TYPE PBB--Three gang, for use as Three Single Tuned Circuits or

Band- Pass Filter, followed by a single intervalve circuit, 59s.

TYPE PBSH——Three Gang Super-Het, 61s. 6d. complete,

MORLEYS,

115, BOROUGH HIGH STREET, LONDON, S.E.i

at last!

By this method of tuning stations are less

6d.
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P to within the last few vears home
constructors werce kept singularly
uninformed on many important

5 technical points. For instance, the most

careful scrutiny of the pages of the

majority of radio journals failed to reveal
the fact that it was possible for a fixed
condenser to DOssess any. quahﬁccxtlons

l other than so much “ capacity.” Conse-
quently, when we wanted a condenser we
simply went to the dealer and asked for a

! three 0’s five microfarad or one microfarad

t condenser, or whatever size we required.

i Nowadays, however, we find that many
Y of the condensers specified in modern

|1eccwers must possess such attributes

| the ability to withstand a certain

“peak voltage” or, again, they must be

non-inductive.” It is the meaning of

this latter qualification that is explained
in the present article,

gL

The Function of a Condenser

Before exj)laining how a condenser can
'be “inductive ”’ or ‘“‘non-inductive,” it

is well to remember that a condenser is
lm device for use in circuits where the
' clectric current is fluctuating. It has no

use whatsoever where onlv a steady
.dlrect current is present. At first this
'statement may appear to be open to

question. - VVhat about the use -of con-
densers across diréct-current mains and
in D.C. eliminators?” you :may ask.
T Well, the answer is, of course, that the
imams current is not a steady one. It
Irises and falls slightly due to the nature
of the dynamo producing it, while it may
also fluctuate owing to local electrical
interference, This 1ntelference results in
tiny alternating currents being induced
in the mains, -and these bemfr super-
imposed on the main current cause it to
fluctuate in strength. To use a simple

€1} (| (] ) A () 41 ).

OUTER FROI'EC‘T/VE 3/2557' OF MICA

THE USE OF « NON.INDUCTIVE ” CONDENSERS
This Article Shows the Reason for Using this Type of Condenser
in Modern Receivers and Explains its Principles and Functions.

analogy, a steady direct current m‘w be
compared to a train moving at a steady
rate. Now suppose a man is walking up
and down the corridor of the train. His
walking movement may be used to
1eplesent the small alternating cuvrent
due to the interference. First it flows in

)-4)-4)-()-()-0-(!4-0-’u~l )41 g ()
- &

uses of a fixed condenser in w;releqs is

to give a fréé passage to alternating ‘{

currents but to stop the flow of direct
current. Cuirents which flow backward
and fmward—elthel very rapidly (high- 3
frequency) more slowly {low- ﬁe- !,
quency)—-ne ofCen preseint in the saine §
circuit with a steady .direct current, §
and it is the object of the condenser to !
divide their paths. To understand how a
condenser makes the sepaxatlon in this §
another analogy is given. Fig. 1 repre- !
gents an arrangement of two inter-con- l
nected pistons WOlkmg in two cylinders. §
Each cylinder is joined to a pipce contain- !
ing water, while the pistons are maintained
in position by a spring behind each. The
pipes represent wires, the water electricity, 3
and the cylinder and piston arrangement !
represents a condenser. - H
When a direct current attempts to !
flow through the condenscr. (the current
travelling along the wive i here repre-
sented by water flowing from A towards
B) the water pours inio the left-hand

ans. 1, 2, and 3—-1[1ustratmg l/v action of a condenser by the analogy of a.

“ hydraulic

one dircction and then in the other. Now
if you consider the combined effect of
the man’s walking and the train’s motion
vou will sece that, in relation to the ground
over whiclk he is passing, the man is
travelling at a varying speed. This
when he walks towards the front of the
rain his speed increases, while on his
return  walk it
decreases. Thiscom-
bined movement of
man and train is like
the current flowing

in the mains. It is

still a direct current

in that it travels all
the time in one direc-
tion; but it is not a
steady direct current,

which is the usual

interpretation of the
words “direct cue-

,\\
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M/Cﬂ SEFARATORS
Fig. 4—Showing how a fixed condenser is built up.
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How it * Pagses”
a Current
One of the chief

_two pistons are joined together this action

piston,

cylinder and forces the piston P to the
right against the préssurc of the spring.
It will push it until the resistance of the
spring equals the pressure of the water,
when it will stop as in Fig, 2. Since the

will mean that P1 will also be pusled to
the right and some of the water in the
right- hand cylinder will be expelled !
towards B. Now if you congider the
action of the device from the time the
water enters at A until the pistons stop !
in the position shown in Fig. 2, you will
see that for all intents and purposcs the
pipe from A to B might be continuous. i
Thus water flows in at A and an equivalent
amount flows out at B. This is exactly !
similar to the action of a condenser when
it is first connected in a circuit in which £
direct current is flowing. -The current
pours into one plate of the condenser, and i
out from the other until the condenser is 3
fully “ charged ”  Once it has zuuved'
at this state 1t is not possible.for any more
current to flow, and the. condenser acts 2
as a definite barrier in exactly the same
way as the pistons P and Pl act as a
barrier to any further passage of water i;
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once they have rcached the limit of their
movement: It will be readily understood
from this simple analogy how a condenser
offers. no passage to a direct current
except during the very brief moment
whilst it is charging up.

Now let us see how. the condenser
behaves towards an alternating current.
This. type of current flows hlst in one
direction and then in the other. Thus,
to refer once again to6 the.diagram, it is
obvious that when the current. attempts
to flow from A to B it will force the
two plSBOHS to the right as in Fig. 2. In

TV FOIL

with alternating cutrent this opposition
is called its mzpprlrmce The impedance of
a condenser is dependent mainly on two
things, namely, capacity and inductance,
and the capacity of a condenser will
affect the opposition it offers to a current,
because the smaller the capacity the
smaller will be the carrent which 1t will
pass. ~A condenser’ of small capamty is
similar to having small cylinders in the
water-pump device in Pigs. 1 and 3. . If

the volume -of water which. attempts to..
‘flow into and_out of the cylinders is greater

than they will Lold, then the flow will be

"a - CONNECTING WIRES £

other words, the current will “pass”

from A to B. However, the next moment
the current will veverse its direction of
flow. "It will now be travelling from B to
A. The water (which represents current)
will flow in from B and push the pistons
to the lefv asin Fig. 3, so that an equivalent
amount of water is expelled from the left-
hand cylinder in ‘the direction A,
now ke seen how the current flows'in and
out of the condenser almost as though the
wire were unbroken. . Of course, the
water flowing out of the one pipe is not
composed of the same identical particles
as that which. flows into the other pipe
7 because there is no direct communication
! between the two cylinders. In the same
' way, the electrons orparticles-of electricity

which emerge from one plate of a con-
i -denser are not the same identical particles

as those which flow into the other plate.
§ The electricity does net- pass through-the
' condenser in this case any more than it
does in the case of direct current. The
electrons flowing into one plate do not
jump -the space between the plates but
simply cause an equivalent number of
.electrons. to be dislodged from the other
plate.
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Impeda_nce and Inductance

Having disposed of the fundamentals,
we are now in a better pesition to under-
stand the more abstriise properties of the
condenser. Like any other component
used in wireless, a° condenser offers.a
certain, opposition. ‘to, the flow \of an
i@leetﬂc chfrent, and as we are deahng

-( 1) - )-'()‘.;r-u-u-u-u.m-(
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" INSERTING CONDENSER
IN BAKELITE CASE”

It will.

Fig. 5—A paper condenser and details of ifs construction,

restricted.  What is’, perhaps more im-
portant still is the fact that the impedance
of a condenser due to its capacity varies
according to the speed with which the
current fluctuates, that is, according to the
Sfrequency of the current ; thus the higher
its frequency the less is the impedance.
offered by the condenser. This is why,

for decoupling and such purposes, it is.
possible to use smaller condensers in the

high-frequency partdgof. the cireuit than
in the low- frequency stages. A small
condenser by-passes  a hlgh frequency
current as readily as a large one would a
low-frequency current.

The Effect of Inductance

That the impeddnee of a condenser
decreases as the frequency of the current

is increased is perfectly true when the
.condenser possesses capacity only, but
when it possesses inductance as well this:

rule no longer holds good. Inductance is
a property associated essentially with
tuning coils and chokes, etc. . There is no
need to go into a lengthy explanation of
inductance here, suffice it to say that it is
due to the magnetic field created round
a wire when an electric current passes
through it. A wire which is wound in the
form of a coil will have a greater induct-
ance than a straight wire, since the mag-
netic field surrounding one turn of wire
interacts with that surrounding the
adjacent turns. Of dourse, a simple

condenser _consisting of two or more flat -
‘plates, as in Fig. 4

has very little resem-
“blande to ‘& 0011 and its” induetahce is,

in fact, negligible. However, with the
paper type of condenser, in which long
strips of metal foil are rolled up with an
interleaving dielectric of paper, as in Fig.
5, there is a marked similarity to a tuning
coil. The rolled-up foil acts as a'small coil,
and possesses considerable inductance.
Now the effect of inductance in a con-
denser is the reverse of that of capacity,
for whereas the impedance of the con-
denser due to its capacity decreases with
an increase in the frequency of the current,
vet the impedance due to its inductance
increases with the frequency. To take a

simple example, suppose we are
choosing a fixed condenser for de-
coupling purposes between the
sereening  egrid and the
cathode of a screen-grid
valve or- H.IP. pentode

valve. This condenser must
offer the minimum possible !
impedance to  high-fre-
quency  currents, in other
words, it must provide a virtual short '
cireuit for high-frequency currents.
If the condensel which we install
in this position is théoretically a
perfect one possessing capacity ' but 3
- noinductance, then oune of a capacity
of, say, 1 mfd. would be suitable. ,/ This §
would have a very low nnpedance of
something like one-seventh of an ohm
at a frequency of- 1,000 kilocyeles
(300 metres). Howe\ex, if we use
an ordinary paper condenser which
has not been specially constructed
to render it non-inductive. then it
nay offer an impedance of as much
as 2 ohms or more.  Morcover, this
impedance will increase rapidly at
higher ﬁequencio% (lower wave-
lengths). This is beecause the impe-
dance due to inductance becomes
increasingly greater with the increase
in frequency, and more than outweighs
the decrease in impedance due to capacity.
It is beeause the presence of a small
amount of inductance produces such a
marked increase in the impedance of a
condenser at high-frequencies that the
non-inductive tvpes are specified in the
H.F. stages of a receiver. In the I.T.
stages, however, a mnon-inductive con-
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denser is not so important.
(Z'o be continued.)
TINFOIL

CONNECTING
WIRES

B,

7

SOLDER CONNECTING

EACH TURN OF FOIL
Fig. 6.—The top shetch shows a paper con-
denser which would be inductive, connections
being taken from the ends only of the foil.
That shown below is non-inductive since each
turn of foil is connected. i
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RANDOM JOTTINGS

Selectivity and Rainy Weather
MANY radio fans complain that during
rainy weather the tuning of their re-
ceiver becomes much broader. it nvestigation
as to the reason for this usually points to
defective acrial and earth systems. Exam-
ination should be made of the insulators,
and it is a very important point that only
insulators of the glazed porcclain or glass
tvpe should be Tsed. Unless they are
glazed, they become porous and permit
of lcakavc of current in wet weather. The
Jead-in wire should be kept well away from
the s1dc of the building. The insulators
cause a leakage path between the aerial
wire and the pole, and when this is of the
tubular iron type the leakage is very
marked. When the pole is composed of
wood it is dampened by the rain and
thus forms another easy leakage path.
This leakage of cnergy causes the tuning
of the set to be broadened, and also makes
it difficult to reccive stations on the lower
portion of the
building, or the pole, has been added to
the electrical circuit. Large porcelain
insulators should always be used, but not
heavy enough to place a strain on the aerial
wire. It is also advisable to use a pole
which consists of heavy hard wood that
will withstand dampness. The point where
the lead-in wire is jomed to the aerial
proper should be well soldered and wr apped
with a heavy covering of tinfoil. Ovcr the
foil bind a little insulating tape to prevent
water from reaching the joint.
Soldering Iron to Steel
DIFFICULTY often experienced by
constructors is that of soldering iron
to steel, and the following method of
making a satisfactory joint may prove
useful to readers. The parts to be soldered
should first be cleaned with a file and emery
paper, and then washed in a solution of
copper sulphate. Mix one teaspoonful of
sulphate in an ounce of water, using either
a picce of copper wire or a wooden stick
for the purpose. This process puts a
coating of copper on the iron.
The Aerial System
MANY people believe that the better the
aerial the better the signals, This is
true, but it does not necessarily mean that
a long aerial is best. The function of the
aerial is to transfer to the recciver the
small electric currents which are set up by
the magnetic waves transmitted through
the ether., The receiving apparatus must
discriminate between the electric impulses
due to the radio wave it is desired to
receive, and the -impulses due to the
undesired waves. This aerial question has
much to do with the sclectivity-of any
receiver, and the most selective one offers
a high resistance to the flowv "of* curient
which would be set up by the waves from
undesired stations and offer a low resistance
path for the flow of current due to the
mlpulses fiom the waves it is desired to
reccive. Unless you have a good aerial
system you cannot expect, cven with a
selective receiver, to liear the stations you
desire without interference _from others.
The receptive ability of an-aerial is
determined by the height of its horizontal
portion above the earth. Experiments
have shown that for the most perfect
results, its location should be perfectly
clear and free from surrounding objects.
have a height of approximately 35 feet,
and an overall length, from the far end to
the receiver, of not more thin 60 feet.
: (Continued overleaf)

SEND US YOUR ENQUIRIES FOR EVERYTHING RADIO. . .

Kits, Finished Receivers or Accessories for Gash or
We will quote you by return.
Any surpius refunded immediatety.

Miscellaneous Components, Parts,
ef Easy Payments.

Balance in 11 month]v payments of 12/-.
"NEW LISSEN -BAND-PASS -SKYSCRAPER

THREE. Complete Kit comprises all com-
ponents, including set of Lissen Valves. Cash
or C.0.D Carua"e Paid, £4/19/6.

Balance in 11 monthly payments of 9/3.

NEW LISSEN SKYSGRAPER FOUR ALL-
WAVE CHASSIS MODEL. Complete Kit
comprises all components, including set of
Lissen Valves. Cash or C.0.D. Carriage
Paid, £5/12/6. B
Balance in 11 monthly payments of ' 10/3.
TELSEN §.6.3 KIT, less valves. Cash “or
C.0.D. Carriage Paul £1/19/6.

Balance in 8 monthly pavments of §/-.

If wvalves required, udd $£1/11/6 to Cash Price:

Send us a list ef your wants.
sent carriage and post charges paid (GREAT BRITAIN ONLY).
Purchasc Terms are NOT available to Irish and Overseas customers

O-SCOTT

" Send
®

ouly

Send
16/-

only

Send

2/6

only

H.P., 6/~ Deposit and 11 monthly payments of 6/6.

Com-
Valves,
Cash or

GOSSOR 352. Three-valve battery.
plete Kit with all components,
Cabinet and Moving-coil Speaker.
0.0.D. . Carriage Paid, £5/19/0.
a]ance in 12 monthly payments of 10/-.
COSSOR 357. 4-valve. (including rectifier)
A.C. Mains. Complete-Kit:includes Valves,
Cabinet and Mains Energised Movmﬂ-Lml
Speaker. Cashor C.0.1. CarrxagePald £7/19/0.
Balance in 12 monthly- pa.yments of 13/6.
1935 PETO-SCOTT LUCERNE $.G.3. Complcte
Kit for building, including Valves .and Peto-
Scott Walnut Consolette Cabmet Cash or
C.0.D. Carriage Pajd, £4/7/0
Balance in 11 monthly payments ‘of 8/3.
1935 PETO0-SCOTT CLASS “B’ 4. Com-
plete Kit for building, including- Valves and
Peto-Scott Consolette Cabinet. Cash or
C.0.D. '

Carriage Paid, £5/13/6.

Balance in 11 monthly payments of 10/6.
(]

Send

0/-

only

Send

12/6

only

Send
5/-

only

Send
10/6

only

EVERYTHING
RADIO—CASH
.€.0.D.orEASY TERMS

C.0.D. or H.P, on eur system
€.0.D. orders value over 10/-
Hire

ALL PENTODE THREE

(Described in Sept. 22nd issue)

KIT “A” Author’s  Xit “of Yours for /
First Specified Darts,
less Valves, Cabinet and Speaker. l0/3
Cash or €.0.D. Carriage Paid £5/12/6.
Balance in 11 monthly paymeunts of10/3
T e e As
CKIT “B 7 e f KIT “G” A for

Cbut with set of 3 but with eet-of 3 specified

epecified Valves, less

|

H Valves: and Ieto-Scoth

'
Cabinet and Speaker. Cash |

!

!

H

[]

3

[}

{

I rpecificd Cabinet  with
i Baffle-board, less Speaker.
! Cash or C.0.D. Carriage
H Paid.  £9/8/0. Or 12
« mouthly payments of 17/3

’.".ééé'& 3 cossor Valves, a;-speclﬁed ----------
@ 1 W.B. Stentorian-Standard Speaker
or 2/6 down and 11 monthly payments of 3/-.

EXCLUSIVELY SPECIFIED
PET0-SCOTT Walnut CABINET
A beautiful cabinet, soundly constructed and 35,- N

finished, lmml-irench-pohshed Specially desnmed
for the All Pentode 3 by the Editor, Mr,
Carriage and
Packing 2/6 extra.

MIDGET

SHORT WAVER

(Described in Sept. 15th issue)

K'T 1 A 99 Author's Kit of

First Specified Parts,
including Peto-Scott  Aluminium
Chassis and Pancl, sprayed black, as
specified, less Valves and Cabinet.
Cash or C.0.D. Carriage Paid £2/15/0

or C.0.D. Carriage Paid,
£7/13/0; Or 12 monthly
payments of 14/-,

o -

s
~
(-]
[~ X~

Yours for

1 Bfa !

‘md 11 monthly
payments of §/-.

NENT MAGNET M.C.
Fo.: DTower,
Cashor C.0.D.

payments of 4/-.
SEND FOR LISTS.

W.B. STENTORIAN SENIOR PERMA-
SPEAKER.
Peutode and Class B.
Carriage Paid. £2/2/0.
sSend only 2/6. Balance in 11 monthly

ALL SPEAKERS IN STOCK FOR IMMEDIATE DELIVERY,

W.B. STENTORIAN STANDARD
PERMANENT MAGRNET WM.C.
SPEAKER. Tor Power, Pentode and
Class B. Cash or C.O.D. C(Carriag
Paid, £1/12/6. Send only 2/6. DBalance §
in 11 monthly payments of 3/-.

[ e e

YOU MIDDLEMAN’S PROFITS.

faction. Each transaction is covered
Privacy Guarantee and each customer
has Peto-Scott’s personal assurancc of
satisfaction.

1935 PETO-SCOTT BATTERY 3

A miracle of value in 1935 Radio guaranteed by
Peto-Scott, combining Tone, Volume and Range
equalling sets at more than double the price. marvellous
all-round performiance and absolute reliability. Peto
Scott 1935 type Moving-Coil Speaker. DMletal Chassis.
New detector reaction circuit,4juality and super power
output.  New type Air-Cored Coils and slow-motion
illuminated Ifull-Vision tuning. 2 Selectivity taps.
Pick-up sockets. Automatic Grid Bias. Low H.T.
consumption. Complete with British valves of
guaranteed life, and British Long-life 120-volt H.T.
and 2-volt L.T. batteries, full aerial equipment.
Walnut Consolette Cabinet, as illistrated.
Cash or C.0.D., Carriage Paid, £4/19/6,

Send for Lists of Peto~Scott 1935 Guaranteed Radio—
De-huxe models for Battery and All Mains,

!RE@T from FAGT@RV io YOU

IRECT FROM FACTORY TO FIRESIDE—SAVES
Cur specialised
experience in Radio begins -from the pioncer davs—
way back in 1913—and this is _your girarantee of satis~
by a Strict

and 18 monthly
payments 0f 6/«

Coiues to you in a beautiful
il'tice cowplete, ready to play,

The 1935
PETQ-SCOTT S.G. B'lttery 3

givea a blggu choice of foreign stations with
amazing perfection of tone and volume. Incor-
porates . Pefo-Scott 1935, Moving-Coil Speaker.
AIR-CORED SCREENED COILS, high eiliciency
8.G. Detector and super power output valve,
Low H.T. consumption. Full-Vision scale. Attrac-
tive new style Walnut Cobnsolette Cabinet, as
illustrated. British valves of guaranteed life,
Ready to play. Yours for §/- down and 18 monthly
Ea/)g%cnts of 7/9. Cash or C.0.D,, Carrlage Paid,

PETO-SCOTT Co. Ltd.

77, Pr.W.2, CITY ROAD, LONDON, E.C.1. 7elvphone: Clerkonwell

9406/7,
w.C.1.

West IFnd Slmwrooms

62, High Holborn, London,
Telephone - Holborn 3248.

g f e~ e 7t T

e e 2 = e TN e e




106

PRACTICAL WIRELESS

October 6th, 19.34

"There you are,
my dear..as good
as new. You cant

deceive a PIFCO
ROTAMETER

There’s no doubt about a
Pifco ROTAMETER. It
traces faults in no time——any
kind of radio fault. There are 9
distinct meters in one handy-sized
polished bakelite case. The new
De-Luxe model movmg -coil ROTA.-

"METER has a resistance of 200,000

ohms ensuring absolute accuracy,
whilst the scale reading for voltage
tests goes up to 400 volts. With these
ranges available there is no test you can-

not make with a Pifco ROTAMETER.

9 SEPARATE METERS IN ONE
ROTAMETER-DE-LUXE

RAND@M JOTTINGS

(Continued from previous page)

An Aerial Ques'tion

IT is difficult to understand why there
should still be any doubt as to how an
aerial should be erected, but therve appears
to be one point concerning the down lead
which is not properly unde1stood by some
readers, The mistake should mnever te
made when crecting an aerial of having
two separate lengths of wire, one for the
horizontal scction, and one for the down
lead. The aerial should be in one piece
from the free, or mast, end to the lead-in
tube. Where the down lead leaves the
horizontal section the end of the wire
should be passed through the insulator
and then wrapped round the straight
section three or four times before talxlng it
down to the tube. When this is done
there is no risk of loose contacts, and
corrosion can be prevented by covering
the twists with a length of insulation
tape.

Wired Wireless

I occasionally hear from a reader seek-

ing advice regarding the advantages

of 1nstalhnﬂr a wireless set, or using at a
small cost per week the service of wired
wireless  which is heing given in many
districts. While the latter system has quite a
number of advantages, it is really only the

1. 0-5 volts. . 6. 0-50 milliamperes. forerunner of owning vour own receiver, The
2. 0-20 volis . 0-250 milliamperes. reproduction and service is good, and tl)o
3. 0-160 volts, . plan  entirely ypractical and u\eiul in
4. 0-400 vyolts. 8. Resist/valve test. densely populated areas where difficulty is
5. 0-10 milliamperes. 9. Plug-in test for valves. experienced in erccting aecrials, but it will
never supersede the wireless set.  The one
quality of a broadcast receiver which has
© | uripped public interest is its universal
freedom. It reaches everywhere, and is
free for all who provide tbemsclves with
.o N receiving sets and licences, whereas with
For test- wired wireless there is a Hmib of rece ytion
w ROTAMETER S GO to two or three stations. :

6. 6-100M.A,

0-8 volts for low. 7 0-250M.A.‘i\

tension voltage test,
0-30 volts., For ¢grid. valves 1a
hias voltage test. set.
0-250volts, Forhigh- €. FILAMENT AXWND
tension voltage test. RESISTANCE TIST
BATTERY TEST. (4,000 ohmms). For
0-20 M, A. F¥or indi- D.C.andrectified A.C.
vidual valve test. 5. Plug-intestforvalves.
Ask yonr dealer to show you one now or write for the new Pifco
Testmeter Folder, describing all instraments to :

PIFCO LTD., .SHUDEHILL MANCHESTER, or 150, Charing
Cross Road, Londor, W.C

vico ROTAMETE

BIG AUTUMN NUMBER 44 PAGES
NEW GIFT BOOK OFFER to Every Reader

DO IT YOURSELF

A Practical Book for the Home
Full details inside

taken by
% a . 0 a
SRR Electrolytic Rectifier Solution

VIDENTLY there are a large number of
amatenss using. or considering the use
of, clectrolvtic rectifiers, Judgmg by the
number of inquirics we have roceived
asking for informarion on how to make the
solution. The sclulion is prepared by
dissolving pure_borax in distilled water.
The borax is added to the water until no
more can be dissolved. The solution should
then be put aside for a short time to allow
the extra borax to scttle in the form of
crystals at the bottom of the container.
The clear solution can then be poured off to
use in the rectificr. Remcmber only pure
borax should be used.

Soldered Joints

LTHOUGH a great number of radio kits

are so arranzed that no soldering need
be done, there is al\mv the risk, when the
leads are simply screwed down beneath
terminals, of their b(‘commf, loose eventually
with c'ousoquont scrateliing noisesin repro-
duction. It is far better to have soldered
commections, and these can be properly
made after a little practice, The best plan
is to apply some solder to each section of
the joint first, after putting a little flux on
each. Then when the two ends are held
together the soldering iron is applied until
the joint is made and the flux is evaporated.
The finished joint  should be clcaned by
wiping it with a clean rag mmstencd with
alcoliol,
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AMATELR TELEVISION

1

SUPPLEMENT TO "PRACTICAL WIRELESS ”

AMATEUR TELEVISIQN

TELEVISION SIGNAL DISTORTION AND CORRECTION
By H. J. BARTON CHAPPLE, B.Sc, AMIEE

HEN it is desired to transfer a
television signal from one point
to another, a line channel must

he nged for at least part of the way, even
although the main Jink may be constituted
by a radio channel. In order, thercfore,
to preserve the characteristics of the signal
which are essential to the proper repro-
duction of a television image at the recelving
gtation, the lines which are employed must
cither possess certain electrical features
or be artificially imbued with them.

A Perfect Transmission Line

Any uniform two-conductor line pos-
seseeg resistance, inductance, capacity, and
leakage (the last-named s geuerslly
represented as o resistance between the
lines, ag shown in Fig. 1).  Matbematically
it. can he proved that if there is to be no
phase divergence of the vavioug com-
ponents which go to malke up the television

vignal,  and whl(h differ in frequeney,
then the gimple expression
1. — o
¢ g
must hold throughout. A line possessing
this continuous balance of inductance,
r L
VANV N R
el 9
Fig. 1.—Representing the four quantities

possessed by lwo uniform lines.

EE G

Fig. 2—An ordinary two seclion T-filter.

capacitance, ele., is termed a distortionless
Iine, but in practice such a line is neces-
gntily either expensive or wasteful of power,
or a mixture of hoth. Artificial methods
have therefore to be adopted in an effort
to make transmission lines more ncarly
perfeet, and the cheapest form of earrying
this out is known gencrally as lumped
correetion, which i simply the introduction
into the line chaunel at some convenient
point of a network, or cascade of networks,
designed to have a characteristic approxi-
mately the reverse of that line.

A Complex Wave

Sinee any television signal consists of
a complex wave coutaining many com-
ponents throughout a range of frequencies,
it is essential that {requencies throughout

'Fz'g. 3. —A low-pass inverse filter.

ot
[

2

Fig, 4—A modzﬁed circuit designed to give
a band pass.

this range can be transmitted so that they
arrive at the end of the line in their correct
relative amplitudes, and also in their
correct relative phages,

In order to achieve the first condition
it is sufficient t6 pass those frequencies
which are most susceptible to attenuation
in the line at sufficiently great amplitude
to enable them to be separated from line
noises and parasitics in subsequent ampli-
fiers. The less attenuated frequencies
can then be attenuated artlﬁcmlly to their
corvect relative level.,

The sccond’ condltlon will be fulfilled
if the line has, or_can be artificially imbued
with, such a characteristic that all fre-
quencies are retarded in phase by an
amount proportional to their frequency.
Networks which are designed t3 produce
the first condition are termed amplitude
cqualizers or just eqtializers, while those
made to ensure the- second condltlon arc
called phase conectors.

Filters

As an indication of the practical applica-
tions of schemes of this character refercnce
can bhe made to Figs, 2 and 3. The ficst
represents an ordinary two-section T-filter
for passing high frequencies and attenuating
low ones. By a careful choice of values
for capacitances and inductances the series
impedance can be made fairly small ab
those frequencies which it is desired to
pass, while the shunt impedance (through
the cotls) can be made reagonably low at low
frequeneies without attenuating very much
the high frequencies to be passed by the
filter,  Analogously the coils in the low
pass inverse filter of Fig. 3 tend to attenuate
hi¢h frequencies more than the low ones
by rcason of the fact that the impedance

of each, namely, 2afL increases with
frequency. while the shunt impedance is
low at high frequencics because the

impedance of each condenser, that is

1 . g
5 decreases with every rise in frequencv.
2ntC

A modified circuit giving a band-pass is
shown in Fig. 4, the tuned circuits in the
shunt brapches being designed to resonate
at the same frequency, somewherc in the
region of the-band of frequencies which it
is desired 1o pass, while the series circuits
are also designed to resonate at the same
point. The" ‘subject of ““ networks ” is a
vast one, and interested. readers can turn
to books of reference if desired, but in
practice a' very special type of network
is used for'hiimped equalization and correc-
tion.” Oné “of the. distinetive - pI‘ODOItleS‘
is that it presénts an 11npedance which is
equivalent 6 a.pure resistance of constant'
value when 1it. is closed at the output end

| with a pure reswtance of 6hat value,

Partlcular Cases

An mVe}f;edL cirenit of this twype is
shown in Fig? 5; being designed for equaliza-
tion, and maﬁheﬁmtlcally it can be shown
that

:g
|
-{
o
J

is the Ielatlonshlp \\luch musb hold to
fulfil the equahzatlon cond1‘olom Bésides
the inverted-L- 'EVD\, of “gtructure many
others may bq dovved with identical
chmactcrlsblo&. ‘r,he trans':tlon from onge ‘Wpe
of structure to anather pr oceedmg according
to simple foLmu]'e connecting . the values
of the eleménts in the various branches.

Turning néw to the desagn of circuits
for phase correction it is posmble to use
networks havmg ploper‘mes analogous to
those used for ¢énstant tegistance equahza-
tion. That ig..fo0 say, these- networks
present an 1mpedance equlva,lent to a
constant pure resistance at’ a]l frequcncles
to input c¢urtents, glvmg, in addition,’
relative phage shlft in various parts of a
range of frequenmes without, relative
attenuation. A ° citowlt  of . this *nature
is shown in Fig.6. This has a lagging phase
angle at frequencies below, and a leading
phase angle "at frequencies above the
condition for which the expression
4722L.C=1 holds good. As  before,
mathematically it can be shown that the
constant resistance condition i given by

s L
R C
(To be continued)
Ly l C;
O
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Fig. 5—An inverted L-type circuit designed
for equalization,

Fig. 6—A circuit suitable for phase correction,
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B.T.H. Gramophone Motors
OR the 1934-5 scason, the British
Thomson-Houston Co., Ltd., is put-
ting forward three types of electric gramo-
phone motors, comprising. the “ Truspeed-
A.C..” the * Truspeed-D.C.," and the
* Universal ”  models. Each of these
motors has its own particular characteristics,
but all possess ample power to deal with the
heaviest recordings without speed fluctua-
tions.  Also they eliminate entirely. the
ceaseless spring-winding which detracts so
much from the pleasure of gramophone
music. The distinctive features of ecach

- motor are given below, but it may be

menlioned here that all are fitted with an
automatic *
adjustable to any make of tone arm and
operative on any record with a run-off

groove, and a 12-inch plush turntable. -

The models are attractively finished in
Florentine bronze.
motor is the only self-starting synchronous
motor offered for gramophone work.
Apart from its low purchase price, its
playing speed is electrically controlled
without variation, and it costs only about
6d. -a year to run. It is provided with
ample bearings and good gearing, and
has no rubbing contacts, so ensuring silent
and trouble-free operation. Also it is
free from radio interference. This model
is suitable for portable or cabinet gramo-
phones, and is priced at £2 9s. 6d.

+ The * Truspeed-D.C.” wuniversal model
was designed primarily for D.C. circuits,
but can be used on 40-50 ecycle A.C.
circuits if desired. It is silent in operation
and extremely economical to tun, the con-
stmption being only 15 watts. Correct
playing speed is maintained by a well
designed governor, and is adjusted by a
speed  regulator. The  totally-enclosed
motor cannot be fouled by dust or dirt, and
tlie bearings are self-aligning. The torque
exerted is ample for the heaviest record
passages.  The price of this model is
£3 7s. 6d.

on” and “off” stop switch,

The * Truspeed-A.C.”.

ed in our Laboratory

/ BY THE PRACTICAL WIRELESS TECHNICAL STAFE

The Universal model is a powerful
A.C. or D.C. motor of universal application
for arduous service in the home, club, or
café, and for those districts where the
supply may he changed from direct to
alternating current. The turntable is
driven direct {rom the motor spindle. and
complete speed control is afforded by a
well-designed governor and speed regulator.
As with the other models, care has been
taken in the design to ensure that this
machine is completely silent in operation.
The price is £4 19s. 6.

s o
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i G.P.O. and Goltone -Intefference
Suppressors

Tis interesting to note that a compre-

hensive range of Goltone inter-
ference suppression devices is being
cxhibited by the G.P.O. The range was
first shown at the Radio Exhibition at
i Olympia, and then at Glasgow. The

Iixhibition at Belfast is also furnishing
an exhibit, whilst a further exhibition
will be seen at the Waverley Market,
Edinburgh, from 10th to 20th October.
T'ree literature covering the Gdltone
devices will be available.

T.C.C. Price Correction

N our issuc dated August 25th we

referred to the new No. 2 T.C.C.
interference suppressor. It was stated
that the price of this component was
12s. 6d., and we now understand from the
malkers that the price is actually 18s. 6d.

A Magazine Hack-saw

. A NOVELTY in hack-saw designs hag
been received for test from Messrs.

James Neill and Co. (Sheffield), Ltd. The

The ** Truspeed D.C."! (Universal) gramophone motor for A.C. or D.C. operation.

Wilson Metal Chassis

E have received from Wilson Radio
Electric, of Newson Street, Ipswich,

a sample metal chassis for the Midget
Short-Wave Two recently described by
us. This is a fine sample and fully mects
our demands of a high-class article at a
reasonable .cost, and we have no hesitation
in recommending it to our rcaders. We
understand that this firm is able to supply
aluminium or steel-sprayed chassis for any
type of receiver, and readers who ‘are
interested should get into touch with them.
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This is the *“ Truspe
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ed-A.C." model for use on 100 to 250 vc;lt, 50 cycie, A.C. mains.

frame, which is of tubular design, utilizes
the bow to form a magazine in which
five spare blades of assorted pitch are
carried, Inaddition, the handle isengraved
with a useful table setting out the correct
type of blade for any kind of job, Both
tension pieces may be turned instan-
taneously to enable cutting at right angles
to be carried out. This is a most handy
saw for the enginecr, electrician, or radio
amateur, and the price, complete with six
10in. Eclipse flexible blades, is only 5s.

Two New Cossor Valves

T\VO interesting valves have now becn

added to the range of Cossor valves,
and these include a 2-volt Pentagrid and
a Universal (A.C./D.C.) H.F. Pentode valve.
The former has a .1 filament and is designed
for use with a maximum anode voltage of
150, and its use is, of course, in a super-
heterodymne receiver, where it performs the
dual function of first detector and frequency
changer. The second valve has a 13 volt
.2 amp heater, and is designed for a maxi-
mum voltage on the anode of 200, with 100
volts for the auxiliary grid. In addition
to its mnormhal use in the high-frequency
stage, it may also be used as a highly .
efficient detector. The price of this valve
is 17s. 6d., whilst the other valve costs
18s. 6d. The reference type numbers arc
210 P.G. for the battery valve, and 13
S.P.A. for the Universal H.F. Pentode.
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PRACTICAL LETTERS

(Continued from previous page)
practical tests working against the clock
would take away a little apparent sclf-
conceit.  The ability to ture parasitic
noises and instability does not qualify him
to sneer at men who get on the radio bus
where he apparently gets off. Such ability
is within the powers of the amateur, and a
little more besides. It is clear, “Another
Serviceman,” that your informant failed to
bring you down to earth, and I hope,
therefore, that this letter will have the
desired effect.—* ExperieNceD 7 (Middles-
brough).

DISTORTIONLESS REPRODUCTION
) (Continued from page 101)

in Fig. 3, and while this has the advantage

of requiring no halancing adjustment it

complicates the input connections.

H.F. Amplifier-detector Unit

The H.I. amplifier-detector unit used
to feed an amplifier of this type, should be
designed so that high-note loss, due to very
sharply tuned cireuits, is not appreciable.
If it is desired to use the receiver and
amplifier for reception of the more powerfual
distant stations a single H.F. slage preceded
by a band-pass filter, and followed by a
dinde detector, would be suitable. A
double-diode-triode could conveniently be
used in this case, the triode section being
used as V.1 of the amplifier shown in Irig. 2.

To prevent heterodyne, and similar
interference, when receiving stations, other
than the local, & heterodyne filter could be
arranged to be switched into cireuit when
desired,

FELECTRADIX RADIO

Selected Baruains from our New Sales List ““ N.»
LECTRADIX.—8-in. octagon moulded bakelite
s I're(s: improve speaker appearance ; black, 1/-.
LECTRADIN.—L.1. Chokes, leading maker, 20
IT. 50 mea., 4/6; centre tap, 5/-; mains 1 amyp.
Chokes, 8/6,
LECTRADIX,—Stand-off [nsulators, 4 in, ribheq,
Gd. 2 aerial cowl type, 10d. ; aerial lead-in Steatite,
Bincat 94,5 12 in. at 1. Renew your aerial, 7/22
cop.strand, 5001, 1/3 5 1001t 2/6,
L LECTRADIN. —Fixed Conden., Dubil,, 1.000-v,
test, 0L mfd., 1)-, Edibell, all from .001 to
001, 4d, each, nev T.C.C clectrolytic, 8 mfd,,
35 TG0 5 mfd,, 500-v, test, 3/-;  Dubil. pack,
1,000-v., 62 mfd., tofal. 3/-. o
ELE(:’I‘RA])IX.—\'nri:lh]e Tuning.  Formo Log de
Laixe, L0005 mfd., 176 Amsco 2-gang 0005 mfd.,
cach, 3/6: Pye 00035, with s.m. dial, 2/6,
LECTRADIX.—Pot-meters, 5,000 ohms,, 2/6 ; with
switeh, 3/6; 10,000 ohms, small, 1/6; & meg.
1h 6

Cen . 3.
1 TRADIX Coilg, all types 2 pen., 1/3; Yarley
Sq. Peak, 2/6. Tormers ribbed and slotted, 4d.
LECTRADIX.—Veeder Turn Counters for coil
winding, 1/3 each.
ELECTRAI)IX Headphones,

English, alumin,

Headhands, 2/9 pair ; single receivers, 1/-,

7/G : Hand Mikes, 5/6.

PRACTICAL WIRELESS

HIVAc

THE SCIENTIFIC

"VALWVE

BRITISH =  MADE

BRITISH MADE 5y , , : B o Famo OB
_ / High Vacuum Valve Co. Lid,113-117, Farringdon Rd., London, E.C .
'LECTRADIXN G.P.O. Table Pedestal Microphones, / N 1

All Mica used in the construction of Hivac
valves is specially selected, and, before
being used, it is tested and passed by
the National Physical Laboratory.

The use of Mica by Hivac for spacing
between grids and anodes gives great
rigidity of construction without the use
of heavy metal. This is a further aid
to the consistent maintenance of the
stated characteristics of Hivac valves

USE HIVAC FOR THE
“ALL-PENTQDE THREE”

VP 215 .. 10/6
HP 215 .. 10/6
Y 220 . 10/6

Obtainable {rom all Curry's
branches and high-class dealers.

BATTERY 5 /
TYPES 9
FROM

MAINS 9/’6

TYPES

FROM
Hivac 1935 Valve Guide and Com-
parative Table “N” free on request.

ELE(?TRAJ)IX M.C, Speaker Magnets, large 4-claw,
powerful, 10/6; Kit, with magnet, cone, coil,
and chassiz, 14/6.

in
ible

ELECTRAD]X Keys, Morse Coded, 4/6; 8, G.
Brown Transmit Key, 8/6;
W. D, Bell’s, 2/6 ; Bell Wire, 1/- per 100 yds. Insul-

L4050 | TEST it ACCURATELY

ators, 9d. doz.  Empire Cloth, 1/- per 100 sq. in.

240 v, input.  HALY, output 350-0-350 v, | New dials make read.

LECTRADIX Mains Transformers, all 110 to MOVING CoIL METERS.,MAGNETIG GON-

Gom/a, £ v.1a,and4v.83a,10/-. Set Transformers, | ings simple, Knife.

ontput 150 v. 30 m/a., 4 v. 3 amps., 4/6; special

J outputs of 8 v, 12 v., and 20 v, 2 amps., 10/- each ; g’,i{',": LT
Taranic H,T, and G.B, 180 v, and 30 v, 7/6. Mech.
LECTRADLY Mcters, largest stock in London, | #6Curacy. Mech-
All ranges up to 10,000 v. and up to 2,500 amps., | anism

2% in. panel {ype, bakelite case, for radio A.C, or |balanced and

D.C,, 6/-,  See special lists. .
LECTRADIX Resistances, .M.V, in glass tube,
10,000, 25,000, 50,000, 100,000, 500,000 ohms and
1 meg., 1/6 the set of 6,
All above prices do not include C.0.D. or postage.
ELE(:’I‘ RADIX Parcels of Experimenters’ Junk,
Coils, Magnets, Wire Chokes, Condensers,
Switches, Terminals, etc., post free, 10 1b., 7/-: 7 1b..
5/~ 1,000 other bargains in New Salo List *“ N.”
ELEC'I‘RAI)IX RADI10S8, 218 Upper Thames Street,
London, E.C.4. Telephone : Contral 4611..

greater | @gnifo-ode

perfectly \@Fint  foos. | curacy.

panel, From7/6

METERS

Sifam ;ork Works,
Electrical rownin
Instrument Stree_},e?:s.ﬂ
Go., Lta,, : Rodney 3573

=

TROLLED METERS @
Recommended by
leading techni-
cia.d:;s fordgelx:eral
N . | radio and charg-
Rointo™ § y g purposes
seale | Guaranteed ac-

1ded -
moulde. cases,

3 2lin. overall
tested, From 276, E,“"S_a_ 2in. ‘Tole ~n

USE |

~Lakage
[EAST ANGLIAN SUPPLIES for genui ijlament
FACTURERS SURPLUS, Satisfactiie cossary
goods by return, over 5/- carr. paid. | " h
CONDENSERS, Helsby dry electrolys, S€Parate
mfd, 450v. wkg., 4/9. Non-induc!
450v. wkg., up to .1 mfd., 4/¢ doz. e —
HOKES.—H.F. screened, 1/6; plas }
30 hy., 5oma., 4/9; 30ma., 3/5. \PPEARS |
OLUME CONTROLS, 10,000 ohm 7 {
_Switch, first class job, 3[8. 1 Wi et e ammtra
values, 4/~ doz, R TTTT—
LIMINATORS, 200-250 input. ' f=
22/6. D.C., 25 ma., 11/6. 4 ta
teed.  Interference . SUPPressors, T,
G.P.0., with instructiens, 3/9, post
EAVY sheet aluminium for b
any size cut.
UNDREDS of bargains, sen,
can truost.

Double Lengis
3/6

AST ANGLIAN SUPPLIES,
Ipswich., (Mai} Order on!~

o |

o an #

s

E;. o ;.-J;:_‘i'zx P
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REMARKABLE UNIT

This new Heayberd Mains Unit has an

output of 150 volts at r5-50 ma. The
* voltage regulation is practically conslant
at 150 volts throughout the whole scale of
current, Suitable for any set and specially
suitable for Class “ B working.” Abso-
lutely {ree from hum and background, The
13/501s housed in neat metal case with fex
and adaptor. Covered with the HEAY-
BERD THREE YEAR GUARANTEE.
MODEL 15/50-—0utput 150 volts at 15-50

ma, H.T.1 Variable 40-110 volts. H.T.2
Variable 60-130 volts. H.T.3 Fixed 150
volts, PRICE 88/6

Heayberd
handboock on
Mains Workin

I enclose 3d stamps for,
New Handbook of Mains!
{ Equipment. Packed with

ATechnical Tips, Service
KHints and diagrams

Mt . e eeeeenrene

Address ..o e
e
F.C.HEAYBERD &Co.,

10 FINSBURY STREET, LONDON.E.C.2
One minute from Moorgate Stn

Engineers Guide
containing the widest gig.

choice of engineering &
courses in the world =='i§

. L o
# Ooilines The T.LG.B.’s up-to-date, home- WA /
“tudy Courses in Wireless, Electrical and
rdechnuical Engineering, ete. Shows how

& AMIEE, AMIMechE,

{ ‘ad A,, ete,, and how to qualify
| A wellspaid post. Training
1 Huccessful Guaranteed.

i ‘ NOW for Free Guide,
b “YHNOLOGICAL INSTI-
i ® GREAT BRITAIN,
o Bar House, London,
ounded 1917, 19,000

becomo

i
152 PAGES
< /)

P
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ADVICE BUREAU

J2UPON

available untit October 13,
‘e attached to all fcttors con-
aing queries.

: __WIRELESS, 6/10/34.
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RADIO CLUBS
AND SOCIETIES

Club Reports should not execced 200 words irn length
awild  showld be received First Post each Monday
morning for publication in the following week’s issue.

SLADE RADIO ;
" ]VEULTIPLE Llectrode Valves '’ was the title of

B the fecture given by Mr. E. N, Shaw, of the
Marconiphone Co., Ltl,, at the last meeting of this
Soclety.  After stating that he would deal with the
diode and its developments, he drew what he styled
“the family tree” of valves., Starting with the
dicde he gave suitable circuits for the varions valses,
meluding the. Pentagrid, Meptode, Class B, double
diode, and double diode triode, also explaining the
various points in connection with each type. AV.C,,
delayed AV.C., amplified delayed A V.C, and squelch
systems were explained, also balanecing control and
sgueeze systems, together with automatic modulation
control.  Hon, Sec., 110, Hillaries Road, Gravelly
4ill, Birmingham.

INTERNATIONAL SHORT-WAVE CLUB
(LEIGESTER CHAPTER)
TJ:{E members of the Leicester Chapter held a special
meeting on Sunday, September 1oth, at 3 pan.,
on the occasion of a personal visit of Mr, A. . Bear,
the Buropean representative of the International
sShorl-Wave Club.” Mr. Bear gave a very inleresting
talls on the formation of the 1.8.W.C. by threc members
inthe U.S A five years ago, and went on to say that
the club has now over 9,000 members in 94 different
countries of the world, The club has the support of
many well-known broadcasting stations. of which
MMz, Bear had a very fine display of photograplis.  The
memberzhip of the L.S.W.C. is only 4x. 6d. per year,
aud includes the club’s mont hly magazine, I nierhatioral
Short-Wave Rudio.

Any readers of PRACTICAL WIRELESS are invited
to attend the Leicester Chapter’s headquarters at
No. 4B, Princess Iload, Leicester, any Wednesday
evening after 8 p.m.,  Secretary, C. Cramp, 49, Avenue
Road, Leicester,

EXETER AND DISTRICT WIRELESS SOCIETY
HE programme for the Autumn Session, 1934, is
a3 follows :—
October 3th. “ The New Radio Season’s Develop-

ments.”” Mr., B, ¥, (ibbs, of A. C. Cossor, Ltd.
October 15th. “The Refraction of Wireless
Signals by the Detector.” A new theory, with
demonztration. Mr. D’Arcy Ford.
October 22nd. *“The Orthodox Theory. Is it
Wrong 7> A reply to Mr. D’Arcy Ford, by Mr. A, H,

Pratt.

October20th. ““ When shall we get real Television?”
A Jecture on the practical aspeet of Television, by
Mr. L. D. Humphreys, of the Edison Swan Blectric
Co., Ltd. (Mr. Humphreys will be well remembered
for hjs highly suecessful demonstration of television
reception at the Society's headquarters last antumn.)

November 5th. Open Night, W.R.R.L. Reports,
discussion of members’ problems, ete.

November 12th. “ Recent Advances in Quality
Reeeption.””  Lecture by the Marconiphone Co., Ltd.

November 19th. “ Stop Press Night.,” Details to
be annpuneced later,

November 26th. Visit to the Washington Singer
Laboratories of the University College of the South-
West. Members will be conducted over the buildings
by Mr. V. Searle, M.Sc,

December  3rd, “ Recent  Short-Wave
wents,” Mr, H. A, Bartlett. (G5QA).

December 10th.  Junk sale of members’ appavatus.

All members are invited to bring their friends.
Lectures commence at 8 p.n. at the Y.)M.C.A., High
Street, Exeter, Annual subseription 35, Hon. Sec,,
W. J. Ching, 9, Sivell Place, Heavitree.

Ixperi-

THE CROYDON RADID SOCIETY
TH]S Society will be ten yeéars old on Tuesday,
October 9th, 1934, on which date the new session
commendes, For the birthday programme itself
Captain P, P. Eckersley, M.LLE.E.; will give a talk,
entitled “ From Writtle to 1934,” and with his usual
breezy manner, the first decade of broadcasting should
be well and truly aired at St. Peter’s Hall, South
Croydon. Moreover, the Society’s President, Mr.
H. R. Rivers-Moore, B.Se.,, AM.LE.E., is presiding
for the occasion.

The committee has had difficulty in maintaining
this standard for succeeding meetings, but such items
25 the ever-popular gramophone pick-up and loud-
speaker nights are worthy of the birthday session,
while Jectures on the new season’s valves, and accounts
of the latest developments in loud-speaker design, are
important events. A member, Mr. H. G. Salter, is
giving another musical programme on records, and as
his recitals have steadily Leen growing in popularity,
this one should be warmly received.

PRACTICAL WIRELESS readers are urged fo apply
for the first half scssion’s fixture card, giving pro-
grammes  in  detail wp to Christmas, Anyone
mterested are invited to come along and enjoy the
Croydon Radio Society’s tenth birthday, and other
cvenings.  Hon. Secretary, B, L, Cumbers, May court,

Campden Road, 8. Croydon.

EASY PAYMENTS

“There’s no place like HOLMES”’
W.B. SPEAKERS.

Deposit Monthly
0 This year’s finest value Payment
STENTORIAN SENIOR .. 42/~ a/7 9 of &/7
STENTORIAN STANDARD .. 326 /5 7 of 4/5
STENTORIAN BABY .. .. 828 4f- 5 of 4/1
KIT SETS We strongly recommenl.
TELSEN 323 KIT oo .. 29'8 4/~ 7 of 4/1
TELSEN $.@,3 KIT oo .. 39/6 4’3 9 of 4/4
LISSEN SKYSCRAPER & .. 778 7= 11 of 7/-
LISSEN SKYSCRAPER 4 . 1128 19/- 11 of 10/3
COMPLETE SETS. unoatabie vane
COS80R MELODY MAKER 352 119/- 1010 11 of 10/~
COSSOR ALL ELECTRIC 357.. 159/- 147 11 of 14/7
G.E.C. BATTERY COMPACT 3 117,5 10/9 11 of 10/9
FERRANTI LANCASTRIA £12.12 23— 11 of 23/-
AGCESSORIES of merit anl fine value
EXIDE H.T. ACC, 120v. .. 80/ 8/~ 9 of 6/8
ATLAS ELIMINATOR T 10,30 696 g 11 of 6/4
AVOMINOR METER .. oo 40/ 5/6 7 of 5/6
B.T.H. LATEST PICK-UP .. 40,- 25 9 of 4/5

Parts for any set. Any make of speaker.
New goods obtained for every order.
Send us a list of the parts you require, or the set you have selected.
and we will send you a definite quotation, Ten years” advertisers
in Wireless Press. Thousands of satisfied customers.

H. W. HOLMES,

29, Foley Street; Great Portland Street,
London, W.i. ‘Phene: Museum 1414,

MANUAL

illustrated with
details

Fully
coustructional
for building Battery
and Dlains S.W. Re-
ceivers: 8v, S.W. Super-
het with AV.C. All
Wave Wavemeter, 5-
meter Receiver. Simple
5 - meter Transmeter,
Crossfeeder Aerial Sys-
tem. Battery and
Mains §.W. Converters,
Am=atenr Bands  Re-
ceiver. 100 watt Trans-
mitter Eliminators, etc.

COMPILED BY THE LEADING
SHORT WAVE SPECIALISTS
Obtainable from your radio dealer, W. H.
Smith, or in ease of difliculty, direct from
STRATTON & CO. LTD. (Dept. 25), Brooms-
grove Street, Birmingham,
London Service Dept. :-—Webb’s, 14 Soho
Street, W.1,

/6

e
NEW SERVICE FOR HOME CONSTRUCTORS

[ RHOVT TRARS!

NO GUARANTEES. NO REFERENCES.
IMMEDIATE DESPATCH ON RECEIPT OF DEPOSIT.

FREE Fill in coupon and post in }d. envelope to-day; for
S ® (1) kull particulars of this revolntionary now system ;

(2) supply of Easypay special order forms;

(3) the huge Easypay Budget, covering

your every radio requirement.

SHISRAPER” BANDASS

_LIMITED. _ISLEWORTH,

MDDX..

3 "Mﬁ e
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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 probiems or difliculfies
arising  from the construction of receivers
deseribed in our pages, from articles appearing
in our pages, or on genecral wircless mabters.
We regret that we cannot, for obvious reasons—

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

(2) Suggest allerations 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.,
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Chassis Design

“In Jooking at many old receivers, as
well as many up-to-date commercial re-
ceivers, I notice that a flat base with a
vertical control panel is used. On the other
hand, many commercial sets (especially
mains types) as well as all of your designs
are fitted with an inverted tray type of base
either of metal or metal-covered wood.
I am only a recent subscriber to your
magazine and should be glad if you would
explain the differences in these methods of
building.””—R. W. E. (Aherystwyth).

Apart from the simpler method of con-
struction which the flat Hase calls for, there
is 2, much neater wiring plan possible when
the tray type of base is employed. The
greatest point 1 favour of the latter
method of construction is to be found in the
increased stability which results from the
separation of individnal circuits. Thus, the
anode-cireuit components may be arranged
heneath the tray and the grid cireuits on
top (or vice'versa), and the metal tray,
which is carthed, completely separates the
two scections and prevents instability due
to interaction. The final receiver is also
more compact,.

Improving the Leader

**I have built the Leader 3, and am
exceedingly pleased with the results, I
get dozens of stations, but many of the
foreigners are not quite loud enough on
the speaker to be comfortably audible,
and I therefore wish to add a further L.F.

REPLIES TO

pela T

- PRACTICAL WIRELESS

- U9

LET QUR TECHNICAL STAFF SOLVE

YOUR PROBLEMS

\oQUERIE

If a postal reply is
desired, a:stamped ad-
dressed  envelope must
be enclosed. Every
query and drawing.
which is sent miast bear
the name and address of the sender. Send
your queries fo the Editor, PRACTICAL
WIRELESS, Geo. Newnes, Ltd., 8-11,
Southampton St., Strand, London, W.C.2.

stage. Are there any special precautions
which I should watch when adding this
stage? I intend to use a standard arrange-
ment with separate H.T. voltage for the
present output stage.”’—G. B. (Blackpool).

Apart from the fact that we do not
advise any modification to our published
circuits, there is the fact that the addition
of a further L.F. stage will introduce
difficulty due to overloading of the extra
valve on many stations. The only practical
manner of obtaining a greater output from
the circuit in question is the substitution of
a pentode valve for the present output
stage, but you must carry out this modifica-
tion at your own discretion,

Eccentric Aerials

“ My neighbour has recently earried out
a modification to his aerial wire, the addition
of a number of spiders of wire at frequent
intervals giving him greatly improvead
results, Iam informed that this is a standard
method of improving pick-up, yet I believe
I have read that such schemes are bad
from a technical point of view. Can you tell
me whether this is, in fact, so9""—K. A,
(Highbury),

We have seen a number of aerials
decorated in  the manner you mention,
but in the majority of cases it has been
found that the improvement is very slight,
and could have bheen improved upon by
arranging two twin wires in place of the
existing single wire with its decorations.
The only advantage is the increased arca
of wire which is available for reception, and
it is possible to spoil a good single wire
acrial by adding odd pieces of wire in the
manner indicated. Two wires separated
by a distance of not less than three feet
will be found of advantage where only a
short garden space is available.

H.F. Choke Unnecessary

‘I have an eld three-valve set in which
R.C. units are employed between the valves.
I have recently cleaned up the set and have
started to take an interest in set buiiding,
following the various details published in

your pages. I notice with alarm that there
Is no H.F. choke in the detector cireuit of

— ¥ L L
! The coupon on Page
. a . {114 must be attached
E € to every ‘query

ENQUIRI

by Our Technical Staff

oo

s engun

»
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and eontrollable. I should like to know
whether a choke must be included ? ”’—
B. T. A. (Worthing). ’ .

It was customary some time ago to omit
the choke when a high value anode resist-
ance was employed, but we would certainly’
recommend the inclusion of a choke as it
functions differently at various frequencies
from the resistance, and you will be more
certain of leeping the’ H.F. currents out
of the L.F. amplifier with the possibiiity
of purer reproduction. :

Whatis a Coherer ?

“1 have been reading some old wireless
-books and have come across the term coherer.
I should be glad if you could explain briefly
what this device is, and where it is‘inclnded
in a modern set, or what has taken ! its
place.””—T., H. (Bangor). . b

The coherer was the original form f
signal detector, and consisted in principle
of 4 glass tube in which were loosely
arranged some iron filings. A cork plugged
each end and wires were led into the. corks.
On the application of a signal the filings.
became ‘‘encrgized ? and consequently
joined up or ““ cohered.” -Theoretically, on
the cessation of the tignal the filings would
fall apart again and thus break the circuit.
The crystal took the place of the coherer
and the valve has superseded the crystal,

No Grid Leak

I have an old two-valye set in which a
straight detector and. output arrangement
Is used. I was trying oiit some experiments
recently and found that signals were still
obtainable in undiminished sirength when
the deteetor grid leak was remeged. Can
you acecunt for this, as I under¥tood the
valve would choke if no leak was fitted ? ’—
W. E. (Stockport), -

Provided that signals could be obtained
for long periods without the leak, it tends
to show that there is already a leak in
civcuit. In an old receiver it is possible
that -the valve-holder is made from an ¥

path exists between the grid and filament
terminals, .thus providing the necessary
path without the inclusion of a separate
grid leak.
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| THE QUERIES COUPON APPEARS |
i :

my set, yet reaetion is perfectly smooth

ON PAGE 114 {

interference.

it and it sticks.

EEENEPIX INVISIBL

THE WORL

A highly efficient sell-adhesive strip Aerial ¢
Fixed i j

d in_a jiffy without tools,
Lightning proof, neat, efficient,

IX, London, S.E.I.

D'S HANDIEST AERIAL

hat gives a wonderful pick-up clear of
P.ress it anywhere you want to run
just the thing for'a modern home.

AERIAL

A1) (3G ( SA )|} LD AR} A )T | -} S } D )|
f=

Double Lengi®
3/6

inferior moulded material and a lcakage "%
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Miscellancous Advertisements

Advertisements are accepted for these
columns at the rate of 3d. per word. Words
in black - face type andfor capitals are
charged double this rate (minimum charge
3/. per |paragraph). Display lines are
charged at 6/- pér line, All advertiséments
must be prepaid, Radio components adver-~
tised at below list price do not carxy
m:\nufacturers’ guarantee. All communi~
cations should be addressed to the
Advertisement Manager, “Practical Wire~
less,” 8, Southampion Street, Strand,

London. s :

PREMIER SUPPLY “STORE

Offer the Following Manufacturers’ Surplus New
Goods at a Fraction of the Original Cost; all goods
guarantecd perfect, carriage paid over 5/-, under 5/-
postage 6d, extra, I.I'.S. and abroad, carriage extra.
Orders under 5/- cannot be sent C.0.D. PLEASE
Sl&ND FOR ILLUSTRATED CATALOGUL POST
¥RER.
STUI’ENDOUS Purchase of Set DManufacturers’
Stoek. “All electrie 3 Valve (8.G, Det. Pew) Set in
Walnut Cabinet with moving-coil speaker 200-250
volt 40-60 cycles. Chassis built, 200-2,000 wmetres
with 4 valves, £4/19/6.
LL Electric 3-stage Amplifiers, 200-250v., 40-60
cycles, 10 watts, undistorted output, complete
with 5 valves, £7/7/-. Suitable speakers, pick-ups and
microphones can be supplied. : R
TYPE 4480, 9in, diameter, permamnent -magnst.
Handles 4 watts. 7 olms speech coil, 13/6.
Multi-ratio transformer, 4/6 extra.
REMIER SUPPLY STORES Announce the Pur-
chase of the Complete Stock of a World Famous
Continental Valve Manufacturer; all the following
standard mains types, fully guaranteed, 4/6 each,

H.L., power, High, Medium, Low magnification,
Sereen Grid.  Directly heated Pentodes, 1 watt, 3 watt

and 4 watt A.C. outputs.
HE following Type, 5/6 each; 350 v, and 500 v.,
120 milliamp full wave rectifiers, 2} watt indirectly
heated pentode.
THE Following American Types at 4/6; 250, 227,
112, 171, 210, 245, 26, 47, 24, 35, 58, 55, 37,
80 and the following types, 6/6 each: 42, 77, 73,
2575, 36, 39, 83, 39, 44, 53, G6B7, 2A5, 2A06, 247,
217, 523, 6C6, 6A4, 6D6, GF7.
LIMINATOR Kits, including transformer, choke,
Westinghouse metal rectifier. Condensers, re-
sistances and diagram, 120v., 20 m.a,, 20/-; trickle
charger, 8/- extra; 150v., 30 milliamps, with 4v., 2-+
amps. C1., LT, 25/-; trickle charger, 6/6 extra ;
250v,, 60 millamps with 4v., 3-5 amps. C.T., L.T,,
30/-; 300 v, 60 m.a. with 4 volts, 3-5 amps., 37/6;
200v. 50 m,a, with 4v. 3-5 amps. L.T., 27/C,
REMIER chokes, 40 milllamps, 25 hys., 4/-; 65
milliamps, 30 hys., 5/6; 150 milliamps, 30 hys.,
10/6; 60 milliamps, 80 hys,, 2,500 ohwms, 5/6; 25
milliamps, 20 hys., 2/9.
; A LL Premier Guarantecd Mains Transformers have
£ Engraved Terminal Strips, with terminal con-
nections, input 200-250v,, 40-100 cycles, all windings
paper interleaved.
l),REMIER H.T.7 Transformer, output 135v. 80 m.a,
for voltage doubling, 8/6 ; 4v. 3-4a,, C.T. LT, 2/-
extra; with Westinghouse rectifier giving 200 v. 30
m.a.,) 17/6.
REMIER H.T.8 and 9 Transformers, 250v., 60
m.a. and 300 v. 60 m.a, rectified, with 4v. 3-5a.
and -4v. 1-2a,, C.T. L.T. and screened primary, 10/-,
with Westinghouse rectifier, 18/6.
REMIER H,T. 10 Transformer, 200v, 100 m.a.

rectified with 4v. 8-5a., and 4v. 1-2a,, C.T. L.T. ]

and screened primary, 10/-;
rectifier, 19/6. )
REMIER Mains Transformer, output 250-0-250v.
60 m.a., 4v, 3-5a., 4v. 2-3a,, 4v. 1-2a, (all CT.)
with screened primary, 10/-,
REMIER Mains Transformers, output 350-0-350v,
90 m.a., 4v. 3-5a., 4v. 2-3a,, 4v. 1-2a. (all C.T.)
with screened primary, 10-/.
REMIER Auto Trausformers, 100-110/200-250v.
or vice versa, 100-watt, 10/-.
BESTERN LLECTRIC Mains Transformers,
300-0-300v. 65 m.a,, 4v, 1-2a., 4v. 2-3a,, 6/6;
500-0-500v., 150 m.a., 4v. 3-5a., 4v. 2-3a,, 4v, 2-3a,,
4v, 1a, C.T., 4v. 1a. C.T., 19/6,
PECIAL Offer of Mains Transformers, manufactured
by Phillips, input 100-200v. or 200-250v, output
130-0-180 volts 40 m.a., 4v. 1 awmp., 4v. 3 amps., 1/6;
200-0-200v., 4v, 1a., 4v. 3a., 4/6.

with Westinghouse

REMIER L.T. Charger Kits, consisting of Premier -

transformer and Westinghouse rectifier, input
200-250v., A.C., output 8v. § amp,, 14/6; &v. 1 amp,,
17;6 ; 6v, 2 amp., 27/6 ; 30v. 1 amp., 37/6 ; 2v. { amp.,
11/-. g
B.T.H. Truspeed Ind\%‘tion Type (A.C. only) Electric
Gramophone Motors, 4100-250v, ; 80/- complete.
OLLARO Gramo. Unit consisting of A.C. motor,
200-250v. high quality pick-up and voluine
control, 49/-; without volume control 46/-.
PECLAL Offer of Wire Wound Resistances, 4 watts,
any value up to 50,000 ohms, 1/-; 8 watts, any
value up to 15,000 ohms, 1/6 ; 15 watts, any value up
to 50,000 ohms, 2/-; 25 watts, any valuc up to 50,000
ohms, 26,
E,DISON Beil Double Spring Gramophone Motors,
complete with turn-table and all fitlings, a
really sound job, 15/-.

IR Wound Potentiometers 1,000, 2,500, 50,000,
90,000, 150,000, 200,000, 500,000, any value
2/- cach; 1,000 ohmas wire-wound 'semi-variable
resistances, carry 150 m.a. 2/-.
ENTRALAB Potentiometers, 50,000, 100,000 %
meg. any value, 2/-, 200 chms, wire wound, 1/-.
OLAR Star, manufacturers’ model, 3-gang con-
densers, fully screened, 7/6; with trimmers.
MERICAN Triple Gang 0.0005 Condensers, with
trimmers, 4/11; Utility Bakelite 2-gang 0.0005
sereened with uniknob trimmier, 3/6; Polar Bakelite
condensers, 0.00085, 0.0003, 0.0005, 1/-.
RITISH Radiophonc 110 ke/s Intermediate, 8/-,

AGNAVOX D.C. 152, 2,500 ohms, 17/6 ; D.C, 154,
2,500 ohms, 12/6 ; D.C. 152 magna, 2,500 ohms,

37/6, all complete with humbucking coils; please
state whether power or Pentode required ; AC.
conversion kit for above types, 10/-; DMagnavox

P.M., 7in, cone, 18/6. i
ELIABLE Canned Coils with Circuit accurately
matehed, dual range, iron-cored, 3/6.
ELIABLE Intervalve Transformers, 2/-;
ratio output transformers, 4/6.
.C.C. Electrolytic Condeusers, 550v. working, 650v.
peak, 8 mf,, 4/-; 4 mf. or 8 mf. 440v. working,
3/-; 15 mf. 50v. working, 1/-; 25v. working, 25 mt.,
1/3; 6 mf. 50v. working and 2 mf. 100v. working, 6d. ;
84-4 mf., 450v. working, 4/- ; 50 mf., 50v. working, 2/9.
.C.C. Condensers, 250v. working, Inif., 1/3; 2 mi,
1/9; 4 mf,, 3/-; 41nf,, 450v. working, 4/-; 4 mf.,
750v. working, 6/-.
WESTERN ELECTRIC Condensers, 250v. working,
11mf, 6d., 2 mf, 1/-, 4 mf, 2/-,
LV, Condensers,400v. working ; 4+4+1-+1-4-1+
140.1401+0.14+0.1, 4/9; 44241414141
+0.5, 3/9.
UBILIER Condensers, 8 or 4 mfd. dry electro-
Iytic 450v. working, 3/-.
ARLEY Constant square Peak Coils, band-pass
type BP7, brand new in maker’s cartons with
instructions and diagrams, 2/4.
ARLEY H.P. Intervalve Coils BP8 band-pass
complete with instructions in original cartons,

2/6.
CREENED H.F. Chokes by Onc of the Largest
Manufacturers in the Country, 1/6.
REMIER British-made Meters, moving iron flush
mounting, accurate, 0-10, 0-15, 0-50, 0-100,
0-250 m.a., 0-1, 0-5 amps, all at 6/
LARGE Selection of Pedestal, table and radio-
gram cabinets, by Dbest manufacturers, at a
fraction of original cost, for callers.
HE Tollowing Lines 6d. each, or 5/- per dozen.—
Chassis valve holders, 5-, 6-, or 7-pin, screened
screengrid leads, any value 1-watt wire end resistances,
wire end condensers, 0.0001 to 0.1 Bulgin 3-amp.
main switches., Cyldon capacitors, double trimmers.

PREMIER SUPPLY STORES

20-22, High S$t., Clapham, S.W.4.Y Telephone : Macaulay
2183, Ncarest Station, Clapham North Underground.

multi-

WOBURN RADIO OFFER FOLLOWING
MANUFACTURERS’' SURPLUS:
TILITY CONDENSERS, air spaced, 0005 with
dial and escutcheon, 3/6. Mershom Ilectro-
Iytics, 8mfd., 500v.,2/9. Dubilier 2mfd., 1000v.test, 1/3.
Wego, 750v. test, 1 mfd. 1/-, 2mfd. 1/2, 4mfd, 2/3.
Popular iron cored canned coils, 2/6. Tston iron cored
coils, 2/6. H.F. Chokes, 10d. Binocular, 1/2. S.W,
Cliokes, 10d, ‘Tubular Condensers: 0.1, 0.01 and
0.02, 6d. Toggles, 6d. Polymet 0001 tag condensers,
1/8 'half doz. XEdison 002, 005, 006, 3d. Chassis
mounting valve holder 4/5 pin, 1/3 half doz. Igranic
tubulars 001, 4d. Class B Drivers and Chokes, 8/6
pair, with B.V.A. Valve and 7 pip holder, 17/-. Rother-
mel wire wound resistances with switch, 10,000, 25,000
and 50,000, 3/6. Astra differentials 0002, 1/2, Polar
00035 mica reactions, 1/2. Columbia L.F. Trans-
formers, 3/1 and b/1, 3/-. Westinghouse Rectifiers.
H.T. 5, 6, 4/6. Eston Morse Keys, with code, 3/6.
Lissen Output Transformers, 23/1, 8/6. Western
Electric microphones, very sensitive, boxed, 2/3.
Microphone transformers 85/1, 2/3. Marconi trans-
foriners, Push-Pull, 4/-. Microphone trausformers
(Ideal), ratio 100/1, 3/6. Sistoflex 7 yds., 6d. ; screened
flex, 3d. yd. Ormond twin gang 0005 condeusers
mica dielectric, with trimmer, and disc drive and
escutcheon, 3/9. British Radiophone straight line dials
with escutcheon and twin dial lights, 3/9.
LESISTANCES : Bargain parcels of 13 wire wound
1} watt, resistances accurate 1%, values
100 ohms to 50.000, at 3/9 each, postage 2d.
R.C. Eliminators: 150v. 30 m.a. Three positive
H.T. Tappings. Guaranteed 12 months, A.C,
Model with 'frickle Charger (2v. 4v. 6v. % amp.)),
32/6. A.C. Model, 21/-. Universal A.C./D.C. Model,
21/-, D.C. Model, 9/6. (Carriage extra 1/- on each).
NEW Trade List now ready, enclose heading and
stamp.
OBURN RADIO CO., 9,

Sandland  Street,
Bedford Row, W.C.1.

Iolbern 7289.

® H.T, THAT LASTS YEARS O
s Extremely satisfactory service for 12months
on 6 valves.”—R.N.W.,Portsmouth. Install & Standard
Wet Battery., Cheap annual replenishment. Saves Pounds,
120-v. 12,500 m.a. £2, carr. paid. All Standard
.7, Spares.—Wrile: Wet H.T., Battery Co., 95,
Dean St., London, W.l. Any vollage supplied.

o , ‘October 6th, 1934

OUTHERN RADIO'S Bargains.—Set manufac-
turers’ guaranteed surplus, -
ARIABLE Condensers.—Lotus 8-gang 0.0005,12/6;
Lotus 2-gang, 0.0005, 8/63 Lotus Dyblock single,
0.0005, 4/9 (list 9/6); all these condensers are com-
plete with dials, escutcheons, knobs, fully screened
with trimmers, and boxed ; Hydra block condensers,
16 mfd. (2+2+8+24-1+1), 1,000 v. D.C,7/- each;
Dubilier 4 mfd. (24+1+4+1), 1,000 v. D.C,, 2/9; 4.5mfd.
(2.25--2.25), 1,000 v., for mains nolse suppression
3/-; fixed 4 mfd., 2/3; 2 mid., 1/6; 1 mfd,, 1/-:
Utility Midget 2-gang variable condensers, 0.0005,
with concentric trimmers, 8/5; T.C.C. 0.14-0.1,
1/3 each.
PEAKERS.—Blue Spot permanent magneb, with
universal transformer for poswer, Supcr Powcr,
pentode and Class B ; 23/- (list 89/6). i
~ T.400 Kits, all specifiedl proprietary components;
£2/19/6 (list £4/17/6). .
EGENTONLE A.C. XEliminators. Type WHA,
combined with trickle charger, 20 milliamps.,
Brand new and sealed, 39/6 (list £4/12/6).
GRANIC Superhet Coils, set of 4 (1 Osc., 2 LF., wilh
pig tails, a L.F. plain); 12/6 (list 80/-).
LISSEN Superhet 3 Coils Kit, screened, ganged on
base with wave change and filament switches;
type L.N.5181, for battery or mains; 12/6 (list 80/-).
VARLEY Constant Square Peak Coils, comple e
with all accessories, new, boxed, B.P.5; 2/4.
ARLEY H.F. Inter-valve Coils B.P.6; 2/3.

RAME Aerials,—Lewcos
9/- each (list 27/6).
PIC?I’{Z-/EPS.———Marcpni'No. 10 (1934), 22/6 each (list

2/6) AASRE

EADY Radio Instamat Transformers, for matching
any valve to speaker; Junior model, ratios 1: 2,
1:1,14:1,2:1,3:1,7/6(list 27/6) ; Senior model,
ratios 10: 1,124 : 1,14 ;1,16:1,20:1,256:1, 12/8
(list 37/6). -
SRAM Thirty-Three Music Magnet, complete with
(+.11.C. speaker, 2 Osram screen-grid and Osram
power valves in moulded bakelite walnut cabinet;
£3/12/6 (list £9/9) ; in original sealed cases.
BOTOLPH Lightweight Portable Receivers, com-
plete with 5 Mullard valves, Exide batteries and
accumulator, overall size 13in.X11in.X8in,, £2/19/6
(list, £8/8); a real suitcase portable.
BADY Radio Meteor Screen-grid 3-valve Xits, all
specified .components neiv, in sealed cartons
25/-, less valves;” with 3 Mullard valves, 42/6 (list
£5/7/6). o eV ERRRA R
MULLARD Radio for the Million, ‘' Station Master
Three  battéry kits; complete with cabinet and
3 Mullard valves'(screen grid, H. L., power), brand new
in original sealed cartons ;- £2/19/6 complete.
1SCELLANEOUS.—Westinghouse metalrectificrs.
H.T. 6,7, 8, 9/8 cach ; Ferranti chokes, 20 henry
60 .a., 6/9 each ; Lewcogsuperhet, 8-way bases, com-
plete with valve _hqlde“r's‘, grid_leak, fixed condenser
type ‘“48,”’-2/- each;# Lissen base turntables, 1/6
(ilist 5/-); Lewcos coils, B.P.F./R., 4/-; T.B.F./O,
3/3; 0.8.C./126 (Extensor), 3/3; T.0.8/R., 8/3;
Morse tapping keys, with'buzzer'and flashlight signal,
complete with battery and bully, 2/- each. .
RAND Netv American Valyves: All Types Available,
Please Ask' for Quotatio; S
LL Goods Guarantced

(i et Gnh
d Sent Carriage Paid.
ERPE X n i 2k S L R

3

dgal wave superhet,

RANCHES at 271-275, High Rd., Willesden Green,
N.W.10, and at 46, Lisle St., W.C.2, Please
send all post orders to 823, Kuston Rd., N.W,1.
OUTHERN RADIO, 323, Buston Rd., London,
24N W.1 (near Warren St, Tube), Phone : Museum
6324, : -

AUXHALL.—Magnavox Permancnt  Magnet
Loudspeakers, ‘universal, suitable for Class B
power of péntode ; 7in. cone, 17/6; 10in. cone, 23/-,
Energised 2,500 or 6,500, 10in, cone, 22/-; 7in.
cone, 15/3. All new with humbucking coils.
AUXHALL. U.S.A. Rola Xnergised 8in, dia-
meter, 2,500, 6,600 ohms, 17/6; 10in, diameter,
25/-; P.M. 8in, diameter, 28/-; 10in. diameter, 33/-,
AUXHALL.—Radiophone Radiopaks, Band-pass
or R.F. superhet, with Lucerne wavelength
station-nained scales, medium and long, complete, 32/6.
AUXHALL.—Radiophone IL.F. transformers, with
terminals, 6/-. Radiophone volume controls,
with switch, 8/6.
AUXHALL.—Coils,
switch, 16/6.

set of three on basc with
Three-gang condensers, with

covers—superhet,, 14/6; ordinary type, 12/6. Disc
drives, complete, 4/9.
AUXHALL.~Pick-ups, 8/-—£2. Write for

quotation, State make, B, T.11, Collaro Motors,
32/6. Gramophone switches, 3/6.
AUXHALL.—Westinghouse Rectifiers. H.T.8,,
9/6; H.T.0, 10/-; Westectors’, W4, WX6, 5/9.
ASH with Order, post pald over 2/6, or c.0.d,;
all goods unused manufacturers’ surplus;
guaranteed perfect. Listsfree,
AUXHALL UTILITIES, 1632, Strand, W.C.2.
'Phone: Temple Bar 9338, (Tacing Bush
House, over Dennys.)

ADIALADDIN (Disposals) Ltd. Txchange your
old set for any new model, balance cash or H.P.
Write for free quotation to largest radio exchange
in U.K, Also clearance salc of reconditioned sects

and radiograms at gift prices £1 to £10. Write for
list.—46, Brewer Strcet, Piccadilly Circus, W.l.
Gerrard 4055,

-
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IRMINGHAM RADIOMART.—Announces pur-
HUGE ocT. BARGAINS! chase first quality radio componentsall guaranteed X PEARL & PEARL .
new and perfect, 1934 coods. 190, Bishopsgate, London, B.C.2, Al the following
At the “GOLD-MINE” STORES, of London. RAJ)IOMART.—Utilitv super quality 3-gang air- | bargains guaranteed new goods.  Cash or (LO.D.
" - spaced ball bearing, futly sereened with trimmers, | Carriage Paid. "
Iﬁ;ted,, supplementary to the ' “ RADIO-GOLD- | [ist price, 24/ -; strajaht, or superhet, 6/6. KCo

1934 A.C-ELIMINATORS., MODBL A.C.25,

». pow ‘available. Enclose 3d. stamps for ADIOMART.—Utility 2-gangs as above, 5/10. 25 mfa Oubput. Input only for 100/125 volis A.C.
: COPY TO-DAY, the greatest surplus lists in Radio. R Utility dials Lo it cither, 2/-. 407100 eycles.  Variable 8.G. {apping ; variahle 50/80
! MP C. PERHET CHASSIS, RAT)_IO){AR.T.—Utility single L0005 or .0003, with \]‘olt_tapping; 120/150 V(.)lb tapping.  List priee

h 79,5\6.,5}? AbI(C)N d‘ﬁ,ﬁe_ds,-gde_,,;odc. 18 only. full-size dise drive, walnut knol excutcheon, 2/3. | £3 17s. 6. Our Price, 20/6, . . o
Worth 8 g;,s' ! ADIOMART . —Igranic smoothing chokes, 20hys, ]\ ODEL K.25. .f\:g\:«\.(f_.il'), but includes in adilition
r J00ma., 260 ohms, heavy stalloy core, 2/9. an L.T. Chargle for 2-4-G-volt, accumulators.

GQIBBRITISH RADIOPHONE, 5-VALVE AC.

A AR/ ol - B0 price 3076,
SUPERHET KITS. Amazing limited offer. ADIOMART.~—Ldgewise Jur price 39/6

wl  tuning  metfer | List price £5 785

grariable  condenzers 0005 mfd.
‘Biaplele  with triamers and dnst
ted on bLasehoard or panel.  List,

1
6ma., Huminated 21in.x i, only, similar GRANIC 2-
, /9 each side.

gramadtetcy ADIOMART ~—~Ekeo AGIS. Eliminators 18 m.a. | cover; can
22/6&5&:”35%13'3 RIS G (T e R List, £3/7/6, 20/6. Ditto N1s. List, £1/17/6. | 17/6. Our"ﬁ‘%/ﬂ-

2 ofie e
Complete with chromium plated chassis, [dia- RCD o'jt !

I

i

5 ,

) . . 37/6; with charge Jist, DC25, 21/6. GRANIC Class “ B’ Driver Tran~formers, tapped
‘ 18/65G 1T KITS. Complete in sealed cartons. ADIOMART.—Radiophone l/o;_lerithmi(: poten- I 1-1 and 13-1.  List price, 11/6; our price, 4/11.
! Full diagrams. tiometers, 10,000 ohms, wirewound with mains GRANIC Pentode tapped Choke, provides tappings
! ]1,6 AC. ELIMINATOR KITS, 25 ma. State | switch, 2/-: 5000, no switeh, 2/-. from 1-1 to 6-1. List 10/6: our price, 3/11.

) mains voltage. ADIOMART —Cosmocord 1934, DPick-up with TJU()’]‘RON d-pole  balaneed armature speaker
12 & SHORT-WAVE 111 VALVE KITS. Will wune volume —control and rest, 12/-.  Confidently | . units, type ' B’': sensitive, beautiful tone;
/ ,U in the world. reconmended, list, 22/6 1 our price G/11. -
]

SSEN Pick-ups with volume control incorporated ;
st, 15/« ¢ our price, 6/11.

el

I i I ADIOMART . —Screened  iron-cored  dual-rance
10’6%259?21&‘]570 rlgi’“\fv” 4’15‘5'%\‘%}?0‘5}\/‘[%%2 R cofls, with reaction, instructions, 2/11, Ilgranic

C.T. Gist 3216) short-wave ditto, 3;3 OVEREIGN Iron Cored Coils, with cireuits, 2/11
b e N e ADIOMART —lgranic Parvo 31-1.  List, 8/6: each.
¢ 1/6CLASD B CONVERSION KITS.  Complete | FX " 5/11. Philoo ¢ lase 13 , 2,0, Voltra, 8/6, LTRA-PANTUER  Recciver  Cabinets,  highly
; in sealed cartons. L, 205 Briesson, 15/-, L. 1js. \ polished and finished in veneered  widuf,
" 'EolgsTRAIGHTH[ KITS. In scaled cartons, with ADIOMART.—Centralab 1-wati coloar-coded re- Size, 20ins bigh, I7lins. wide, 1lins. deep.  Our
' full instructions. sistances all values, 6d.  Truewind wirewound price 13/6.  Pedestal type, 35in<. hich, 2Zins. wide,
{ ‘]0 SAMPLE BARGAIN COMPONENTS Parce! | colour-coded. 2/ dozen. our assortiment only. 12ins. deep,  Our price 30/~ Nofe: These two lines,
f" ® Guaranteed value, 30/~—40/-, RAU}IOMART.—.-\r*ro\‘ox 838 mfd., 435 v, dry (‘1‘1‘8111:15“11){1‘1\\;!;“\-7 oo Do - [
8 6 SHORT-WAVE ADAPTOR KITS, complete to 1 clectrolytics, 3/6. Iellesen wet 5 mfd., 435 v, SUD 233 ST LG seeetvers with speaher
h 5 b 2/ a Marcoui valves, in aftractive Ouak esbinet.
last screw. Full instructions. 219, . . =, @ & foe 9910 € .
= ADIOMART.—Varley BP5, haudpass coils. List, | List 4 zns. Qur price 32/6, Caar aige torwnrd.
+ GTIQPLUE, SPOT 66K SPEAKER UNITS. 15/-, with cireuil ; Improve sclecti v 214, Ail Mail Orders Direct to PEAKL & PEARL, 190,
| 6/6 DC. ELIMINATOR KITS, with full insteve- | R ADIOMART. ~Cadinue &-valve cliisis, 1/6. | Bishopsgate, London, E.C.2. Tule ¢ _Bishapsgaté 1213
i S0 : ’ : X Grey celluluse f-valve, 9d. Dostave, 6d. extra. ‘11 following nnused Set Manufacturers’ Surplo.:
5 tions and sundries, Sealed. Y e g G ¢ > 0 S sed 3 1 U] H
\ y . ADIOMART.—Magnum  Radiogram  Dis<olvers. all goods guarant ced perfect ; immediate delivery.
{ 5/11 g.T”gl.T_Y(]T.\zV{TZ‘J/})();ANG Condensers, with S.M, R 209, AMagnum wirewound 25,000, Colvern OLVERDYXES (Ferrocart) 761 Dubilier or Frie
i 5 S];CMIF’IXV‘(;Z ;ARGA}N SUNDRIES PARCEL z,:»()(\)bll(.-')),\(l)(j\(ll poteutiometers, 1/6, resistors, 1 watt type, 7d., 2 watt tyje, 1,2,
‘ . - MART.—Metvick H.F. chokes, 9. Lewcos | Marconi K19 pick-ups. 22.6,  Radiophone J1' trans-
j ,' Guaranteed value, 15/-—20/-. ~ereened anode leads, 34, Belling Lee plain | formers, 110KC or 117.51KC, 6/6.
| 4/'!1 AV.C. UNITS (ist 10/-), with full instructions | trrminals, 1/- dozen. LSTINGHOUSE reciitlers, T8, 96, 11'T9, HT10,
§ for any battery reeeiver. . ADIOMART —Telsen  differentials hoxed com- LT4, LTS5, i1/-, Regentone transtoriners for
{}l ﬁ,’" HT. 8 HT. 9 MAINS TRANSFORMERS, i plete, knob, 0.0001, 0.00015, 1/ 0.00u3, 0.00035. | HTR or HTY with {i-da LT winding, 7,6
| boxed. R

.%DIO\I . et bl - MAL\'S transformers, 350-0-350v., GO ma., 4-4a,
- D5 AL ~—XNon-inductive tubulars. wire-ended 4v-2a, 126, Eliminators, outputs,  150v.
3,11 f\liizINE‘I:?tUa%Olt Lio o RECTIFIERS, iRt; 1»(?‘))(11 Vo 0.1 mfd., 0.01, 0.02, 0,05, 64, Philips 2hma., S and /(letoctor. AC type with Westing-
= Q » N daitio. 0001, 001, 2d, 0 0.25. 0.5, %l ; TCOC 0.25, 1/~ | house rectifier, 25/-. D.CLotype, 12,6, Collaro gramo- K
3 6 BRITISH RADIOPHONE SUPERHET COILS RAL)‘l()JIA1<'1‘.~)Ie-t\'i(:k transformer  kit. lamina- | phone motors, 100-250v. A.C., 34/1.-
f all types, Complete set with diagrams, compris- tions, clamps, sectional bobbin termiuals com- UBILIER dry electrolytic condenscrs, £mf, or
ing 2 LF. Oscillator, 2 B. Pass, [6/{). . plete, 8/6. N . il 500v. working, 50v, 50 w1, 3,0,
3;’6 WrE?lTER]I'\i ELEC’II"RIC MIKES (st 21/2) | ¥ .—\[1)(1)?)[,4R'l‘.——]i]octmd Royalty 50.000; Erie. ROT()HOHM volume controls, witli swileh, 2/6.
areal quality microphone. 3 00,000, 250,000 potentiometers, 1/6; 400 ohn BTI pick-up tone arnis, 3/-. N
3i3 }ArS'l;)-l AI}'D SLOW-MOTION  zir-spaced ]mt(:\n[t)llo(r)n\eitexx Gd. LL types o\f brand new ;\méri(’un valves in stoek, S}, o
vartable condensers. . - & MART.—Utility 193+ miica variables, L0005, A first-class makes, guaranteed, 247, 235, 551,
2”1 BRITISH RADIOPHONE VOLUME CON- | & 10d. 2 0093, 8150002, .0001L, G ; 0003, differ: | 39, 18, 19, 46, 59, 6A7. 15 12, 41, 38, 30,78, 75, 57,
TROLS, 10, 50, 109,000 ohms. cutials, 16, 58. 2 5y 4 17 X199, UXN280
2/1i COLUMBIA L.F. TRANSFORMER, 3: I, RADI()I‘\IAR’I‘.—Tvlson Kits half price, Mains 863, | U X230, UXzsi,
5: T (ist 10/6). . L3976, Selective Your, £2/9/3. Superhet Six.
@/6 IRON-CORED DUAL-RANGE COILS, with | ¥2/10/3
L -

S R e e

Al

T RN A e

o,
10, 18/-. N
TH-RIC speakers, 6v. ficld, suitable for P.A, worls,

By U

|
i diagrams. ) AQI()\\L\R'F.ft'qsﬁm;’{*eooivnrs. halt' price, 323, B 27/6. A.C. type with field rectifier, £27/6, .
S 2/6 AMPLION SUPER CONE-UNITS. (Worth 7/6). \1%}()‘\{}/21;<'i?3"'p-‘}} IIQI) 3. 3:}4}{&‘%‘/11/6{ L AGNAVOX spenkers, complete with hum-bucking
| - K NE —Pifco Mains  Rs 2 ; Lranstormers. ofe 152 (0 s
,  2/3 VARLEY SQUARE PEAK DUAL-RaNcE | RSN b Mus Ratiometer,  List, | LV1 B i e Aaete g in. cone)
b IL3 (list 15/-), boxed with full diagrams. _L‘; ;\])JOJIAI{T.~(Pr»imvipnl GOXNT), - speealise in | 17,6, with all 2.500 oF 6,500 ohin fields, Magnavox
: ‘E/'!‘ﬁ L.F. CHOKES, 20 hen., 30 hen.  Worth 5/6. ;ﬁ\ short-wave quality components; common-sense PA254, 18/~ Magnavox, PM252 (9in. cone), 22/6.
. o rices, rriace paid, cash wi g !
! 1/11 Ectiia\ilﬂase DUAL-RANGE  COHLS  with ] -*\11)IOMART.vf%‘hort‘\\'m'e HIF.  chokes, O, : ‘]]l.AtngI,])).dgix’th 1115(5;1;‘.Ifxg,uli‘t:ll‘rii(riz‘(lég:l\')t'rect London
: - - a i sl e- ders 0y o [ Tt Nt ole - ° e D g
g T/11}/CROPHONE TRANSFORMERS 100 : 1, | anode CORNGELOsS, repeenel: o O Hrequenrite \Mf L R L
l‘ READY "RADIO SHORT-WAVE COILS ARTOMART. —Mierovariables 13, 40. 100 mmit, | \R/S {0 00t oderu sircwss gt “uens,

- . > . e e i ators, i P ~, AKCTS ‘e,
[l iilﬂﬁ-termina] boee (ot 6760 B 1/3. Super ol brass 0001, short-wave pigtail, Spob CﬂShtE'altmg. l;lxchan,f:cs. Send of ring e
l ASTRA DIFFERENTIALS, 0001, 00015, ! .\DIO\L RT —7 et o ey pay more than any other dealer, Open !)-S:—lhliwr.
o 1/2 0003, 20 hen. Chokes (list 8/8), 1/11d.  Leweos iy bl - per ong CPORES 710 | Sity Radio. T4 Drimmuont M. i, N1 ’
a 1/2 EE[fEN MICA  DIELECTRIC  Variable ADIOMART.—Weatern Electric, 21/- microphones, PATENTS AND TRADE MARKS.
| - Condensers, .0003, .0005. 2/9.; trausformer, 2/6. Bechive slandoff in. JOING'S PATENT AGENCY, TTD, 146, Qu. Vietoria
t 11@ BROWNJE BUAL-RANGE COILS, with | sulators, &d. . Strecd, T4, offer *C Adviee  Iandhook ' and

s

® reactir [Zl&lshy 2-mfd. condensers, 11d. | T ADIOMART —Milliammefers flush nickel, 2%in Cmsultavions frec, 49 suars’ reterenics, Wil
% = : - g i T S > s =i, or Cphone. P o Cuv N o PIE "
gd. ?O'd L A HF. CHOKES. Med. and lonz waves N 500, Super ditto, 28in., 6/9. Read A.C. or D.C. r{x]{)}n}un Phone: Cily 6161, Dircetor, B, T

Reg, Patent Neone, ¢ B U AL and Canae

B .

Slazite, 3d. 10-r. rol, L : ; -

h 7d -MIGQROPHONE BUTTONS, very  sensitive, ADIOMART.—Tatest  List contains  hundreds ADVERTISEMENT INDEX Page
: ®  worth 3/~ V. holders, 4, 5 pin, 3d. : 7 o, (L stiilar hargaing.  Stamp essential. Colvern, Lid. .. a0 . 0o 0o Y /ﬂz
| ERIE 1-WATT RESISTANCES. " All sizes, | JQADIOMART.—Orlers over G/~ post free—The | Cossor, A, C., Led. -1 11 11 potp oo o4 ¢
{
L ® 100 ohms to 500,000 ohms. 5/ dox "1 AN Square Dealers, 19, John Bright Street, Bir- | Eastern Radio Co, . = B v w97 i
- G, WATLRESISTANCES, all sizes, 250-100,00 | Wingharir oy e Lid na - ;
! " ohms, 1.5 megs, 2 wart, 9d. ARLEY Coustant Square Peak Band-Pass Cone, | (1o 8@ Radios ., v B 3 L ;)',
{‘ SPECIAL OFFER, SPAGHETTI RESIS- . type DB.P.5. Complete, all accessories and (If{?:u‘ll S CO Lid. .. -+ 93, Back Cover ’

» TANCES. Al | v . h Vacuum Valve Co., Lid s
| J 5 sizes, 1,000-70,000 ohms.  Or 3/- instructions. New, boxed, 2/1. (List, 15/-,) Heayberd, F. C.. & Co.” .. . . . 71
’- 3¢ coch. FIXED CONDENSERS ; 000! to .0005 ;mtcs.]soﬁgs-l&/.]r. 'f;am)rormers, new and gnaran- | Holmes, H. i7" PR |
, ach, F ENSERS ;. o 0005, eed, /3. (List. 176, tional Correspondence Schools - | el
g‘ » 8%5 .Og%s;rl, ].FZ det OLUME Controly, 50,000 ohms, New, 1/3, ':}:fg-‘;a;;gr;f,if;i,’;ff‘j”}".““ Schools Inside Bm,;c‘,'u‘i el

, EE—Enclose 2d. siamps » inx, Lde L Ny

- dd, ONLY, POST Septembar mamber of “THE (CELESTION Energised M.C. Speaker, 2,500 ohms, Powo fpme L i
| RADIO GOLD-MINE” ™ By far the most compre. Model 10 2004, with universal’ trausformer. | [ondon Radio Supply Co. © /27 i
] hensive lists of up-to-date surplus goods (Kits, | List price, €2/5/0. Our price, 12/6. Viorleys O TPy Lo o S IIJ’
3 components and accessories) yet produced, with a TONEER  RADIO CO., LTD., Coptic  Street, Petojbycqolt Lid, Froni Coe Siri I(%':
3;l genexal price level lower than ever before. Avoid Loudon, W.C.1. Museum 9607. Pifco, Ltd, ront Sever Sty l(L)())
| dela;}. Send (enclosiny 3d. Stamps) to~day, ELU[INATOR.\', 25 ma., D.C. 10/ A.C., 21/, Pixd T .. ) s V
, ONDCN EAST CENTRAL TRADING COMPANY Fransformers. 3-1, 5-1, 1/9.  British-made valves | Radio & Electrical I 97
! L (Dept M. 128), 23, Bartholomew Closz, London, | U.F., L1, and Dect, 1/9./ Power 2/ 8.G. 5/- | Sifam Electrical 1§ o 13
) ECI. (Tclephone:  NATional 7473). Immediate | Carriage Paid Cash with Order.—Radio Electrical | Stratton & Co., L&, . . 114 !
} deliveéy, 24_!,10;;,. service. Cash or C.O.D. Secure | Supplics, 237, Camberwell Road, London, $.14.5. %OZIRSI‘“O‘ Valie Ci flnd. .. 102 .é
%- your Copy of the Oct. ‘Radio Gold~Mine to~day. ALZ}:&IS/} é’en}tox(lc ’L‘hree.“ Solely Specified Kit, Ti}ﬁiﬁf’&a‘)’mﬂ?i’;ﬁ: éo?f ].C_;l[(]. Bm.mn ]I(I)g ¢
r ; :  &3.15.6 Cash (7/7 monthly). Television Diso Teleph Mig. Co., Lid. .. :
/ THE ¢ GOLD-RMINE’ STORES }@Lcm\éeercontnp]o{e\\‘ith full Instructions, Receivers, \'Ve.t'i)’, oli}inleygs T:]‘eg[l':x(;l)h Works Co., Lid . l‘l)g
| - sy | Kits, Components. Lowest, Prices Cash or ILP. Lists Westinghouse Brake & Saxby Signal C. L ol 97
ij RADIO MARKET OF THE WORLD. Free,—**Melfo-Rad,” Queen’s Place, Llove. Wet H.T. Battery Co... o e o R T

i,
»
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\.\ MADE IN ENGLAND

I EAMY ]
e %/%//%

UARANTEED o

f
i

Q@“ozd by all Radio Dealers

PRICES :
60v : 5/6,8% : 9/, 108v : 10/-, 120v : 11/-;
CA24E TR 39 12/9, 150v: 14)-,
Also Triple Capadty - -60v : 8/6, 120v : 17/6,

ctiv

1

lectric Co. Ltd., Magnet House, Kingsway, London, W.C.2

e =
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Africa: CENTRAL NEWS AGENCY, LD, Practical Wireless can be sent to any part of the world, post free, for 17/4 per annuwm ; six months, 8/8.
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