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Mullard

gives a new conception of music
and speech reproduction. Its
excellent tonal quality covers the
whole range of musical frequencies
and establishes the P.M. Speaker
as pre-eminent.

The design of the electro-magnetic
system and the ingenious conical
diaphragm elimirate all resonan
peaks on the performance curve.
Constant in operation—no adjusting
devices are fitted, and the connections
are réversible without fear of injury
to the instrument.

A choice of three connecting arvange-
ments being provided by the triple ledd
syou ave able.to wmatch the Speaker impe-
dance with the output impedance of your
Yeceiver, and. at the same time satisfy
your own individual taste for pitch and
tone.

Every user of the wonderful Mullard
P.M. Valves will know that the
remarkable scientific research and
preecision in manufacture identified with
the Mullard products is embodied in
this beautiful instrument.

Send to-day for Pure Music brochure 1.

PRICE £6 6 O

Mullard

MASTER -RADIO

e g TII IO NS

]

Marcu, 1927

THE MULLARD WIRELESS SERVICE CO. LTD., MULLARD HOUSE, DENMARK ST., W.C.2.
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MARCON!

TYPE K.L.1-General Purpose Valve
with indirectly heated cathode

An important addition to the range of Marconi Receiving
Valves, which permits of almost any type of receiver bemd
operated direct from alternating current mains.

Type K.1..1 emplovs a new principle in radio valve design. The
clectrons are emitted by a cathode, which is coated with an
active substance to facilitate electronic emission. Type K.L.1
bas a low impedance, and exceptionally good amphﬁcat.on
is obtained with an anode voltage of 100 and a grid bias
of 6 volts. A special type of Marconiphone power tranz-
former is essential for Type K.L..1 valve. This supplics
up to 8 amperes at 4 volts for the filament, 150+ 150
volts for the high tension, and 5 volts 2 amperes for
the U.5 ‘valve, used as a rectifier for the high
tension supply.

Price

30/-

Full particulars of

Type K.L.I Valve and

special circwit details sent on Heater volts — - 3.3 -
vequest. Please mention Heater current — 2.0 amperes. |
MODERN WIRELESS. Anode volts — - 100 max. |
THE MARCONIPHONE COMPANY, Ltd., Amplification actor - 7.5

Head Office ; 210-212, Tottenham Court Rd., W.1 Erip eda;nc; = v 5,000 SE
Registered Office : Marconi House, Strand, W.C .2 Normal slope - _ 1.36ma/volt. {

{= WA M~
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NarNANE

GUIDES F@R WHRELESS CONSTRUCTORS

The Two Latest Numbers
Now On Sale Everywhere

MODERN
LOUDSPEAKER SETS

This book contains straightforward,
amply illustrated directions for con-
structing three of the latest valve
sets. The first is a two-valve house-
hold loudspeaker set. A straight-
forward set of up-to-date design
intended for the reception of quality
signals from the local station and
from Daventry. The second is a
sensitive three-valver incorporating
a novel reflex principle which will
receive European stations with ease.
The third set described is a four-
valver including every possible
modern refinement.

Wy : [
rfff‘cff‘s%’é‘é‘rég’? PICTORIAL

Dwf‘i??zmrs )

|

and comprehensive range of blue
print diagrams drawn in a simplified
pictorial style so that the amateur
constructor cannot possibly go wrong
when building up a set on the lines
-of any of the circuits with which the
book deals. There are 11 circuits
in all.

Price 60'

At all Newsagents and Bookstalls

CONSTRUCTORS USING THESE
BOOKS CANNOT GO WRONG.

VNP AN
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a comyponenl 1o
recommended

—The DAILY SKETCH

Solution of the Grid Leak Problem

Here is what the ‘“Daily Sketch’’ of Dec. 6, 1926, said about
the Lotus Combination Grid Leak and Valve Holder as the
solution of the problem of Grid Leak connections :—

¢ If there is any doubt in the
matter, it is safe to adopt
the habit of always taking
the grid leak direct to L.T.
positive. In fact, a valve
holder, the Lotus, is now
marketed, which incorpor-
ates a grid leak permanently
connected between the grid
and one of the filament
terminals.

All the constructor has to
do is to see that the correct
side of the accumulator is
connected to this particular
terminal.

Since the Lotus valve holder
is thoroughly sound from
the anti-microphonic and
every other point of view, it
is distinctly a component to
be recommended.”’

Take the advice of independent experts—fit the Lotus Com-
bination Grid Leak and Valve Holder and avoid difficulties

FROM ALL RADIO DEALERS

OIS

COMBINATION:

GRID LEAK
VALVE HOLDER

(ANTI-MICROPHONIC)

Made by the makers '‘of the famo.rxs Lotus

Vernier Co/l Holders—

- GARNETT, WHITELEY & .CO.,LTD:

Lotas Works, Broadgreen Road, Liverpool

Vatve Holder (without terminals) 2/ -
(with terminals) - 2/0

" i2]

.. Combined Grid Leak and Valve

Holder (with terminals) - - -3/9

J.C.&8.
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Three Valves for the Price of One!

Fit S.T.’s in place of your present valves and note how your set
springs into new life. Experience the thrill of your room flooded
with warm, living music coming from far-flung cities of Europe.

These joys are ldsting and they cost so little. The perfect vacuum
in the S.T. bulb ensures not only .a much greater electron emission,
but a longer life from the torodium filament. That is why an S.T. will
outlast three other valves, and why it is the onlv one whose long and
faithful service an insurance company has been prepared to guarantee,

Seize the-opportunity to-day of owning a valve whose throbbing

vitality will continue to give you, month in and month out, a new zest
: for rich and brilliant music.
P 2-VOLT. 4-VOLT, 6-VOLT.
$.T.61A (Res. Cap.), o.1
- 8.7.21 (HF) o.1amp. ... 14/- |S.T.41 (H.F. and Det.) amp. amplification 40-... 14/~
§.7.22 (L.F. and Det.) i Scpanp: GO SIfIaBméHF a[,]f o) 14/-
: 0.1amp. ... 14/-18.7.42(Power) 0.1 amp. ... 18/6 8.T.62 (Power) 0.1 amp. 1876

. 4 $.7.23 (Power) o0.15 amp. 18/6 | 4.7.43 (Super Power) 0.25 §.7.63 (Super Power) 0.25

22 /6 'amp. 22/8

SR . 4 Send us your name and address and the test certificate cut from an S.T. Valve box and you
will receive a year’s free subscription to the great new journai, the * ELSTREE RADIO NEWS.”

S.I. Ltd, 2, Melbourne Place, Aldwych, London, W...2,
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NOUIRING. for
Young Daventry,
the 400 - metre
station that is
being erected- for
experimental pur-
poses, I learn
that he is ** getting on very nicely,
thank you.” How long it will be
before the young rascal is shouting
loud enough for listeners to hear
him is uncertain, but there is taik
of making this new test station
the first of Britain’s regienal trans-
mitters. If everything goes smoothly
it is probable that we shall be
getting those longed-far alternative
programmes from 5XX Junior in a
little over six months’ time.

Manchester’s Little Flutter

Listeners in the Manchester dis-
trict have already had a fore-
taste of the delights of alternative
programmes. When the Manchester
Radio Scientific Society opened up
their new amateur transmitting
station, zHD, it came on the ether
with a wvery mdice little concert—
much to the surprise of the B.B.C.,
who imagined that they had a
monopoly of that kind of thing!
The Post Office people, absolutely
staggered by this breach of the
ether peace, sent a snorter of a letter
to the Society, implying that to
entertain the pwublic in this way
{ree of charge, too!) was a sin!
So 2HD, after one glorious flutter,
15 going warily !

A Shoert-Wave Whale !

Of all the recent short-wave
successes I ;;a.rtlcularly like that
of Mr. C. Goyder (G—2SZ).

MODERN WIRELESS
ki f 3 8 o

DADIO NOTESaw
“NEWSort=MONTH

A Feature in which our Confributor brings to your
notice some of the more interesting and important

pessihy
& o

Ml ;rEEEEsSa

Radio News {ftems of the Month.

Conducted by = =

Mr. Goyder, as you probably re-
member, hangs out a very pretty
aerial at the Mill Hill School,
London.

Angling from there one peaceful
Sunday afternoon, he threw out
some nice bait—in the form of a
general call—and waited patiently
to see what would rise from the
short waves, (He was * fishing "’
on 322 metres) Suddenly the
Sabbath calm was broken by a
terrific commotion in the ‘phones.
He had caught a whale! . . .

How They Hop !
When 1 say a whale, of course

I don’t refer to one of the old-
fashioned ‘° Come-in-Jonah * type,

197

= P. R. BIRD.

but to a radio-equipped whaling
vessel. This one that Mr. Goyder
picked out of the ether was down
in the Antarctic, whaling away the
time, close to 'the great Ross
Barrier. Communication was
very clear both ways, the only
1nterrupt10n——funmly enough—be-
ing messages to H:M:S. Renown,
bound for Australia with the Duke
and Duchess of York aboard ! How
those short waves can hop, to be
sure |

Two Million—Mostly Bored

According to the Post Office
figures the total number ofreceiving
licences in force at the beginning

Short Wave Successes.
A view of the Mill Hill School amateur radio station, which is in
communication with wireless enthusiasts all over the world.
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RADIO NOTES AND NEWS OF THE MONTH—(Confinued)

of this year was 2,179,000. It is
calculated, too, that included in
that number there are at least
three people who hold the view
that the programmes do not con-
tain too much talkee-talkee !

Telephony by the ‘ Beam "

“ The Duke of York will be
opening the new Houses of Parlia-
ment in Australia this year. If a
wireless telephony service on the
‘ Beam ' system were established,

: I can see no technical diffi-
culty in the Duke’s speech being
sent, to London by wireless, and
broadcast by the B.B.C.”” Thus
Mr. Kellaway, managing director of
the Marconi Company, in an inter-
view with the Observer. It would
appear that either Mr. Kellaway
has got Mark Tapley out-Tapleyed,
or else those ‘ Beam ” telephony
experiments are going on extremely
well !

Some Aerial !

I hear that not content with the
Postmaster-General’s meagre allow-

ance of 1oo-ft. for an aerial wire,
Dr. Ellison, an Ulster experimenter,
recently erected a single-wire aerial
two thousand five hundred feet high.
Steel piano wire was used, the free
end of the aerial being effectively |
chaperoned amongst the clouds by
a large box-kite. The wire was
attached to an iron post for earth,
and it is said that when a crystal
set was connected to it, the Ameri-
can broadcasting stations fairly
shook the old catswhisker !

Revolutidnar-y. Radio

Pessimists who thought -that
radio invention was going to stand
still during 1927 have had a bit of
an eye-opener with-the advent of
the new British valve, the KLr1.

asigned to run off the A.C. mains,
it cunningly cuts out all trace of
A .C:hum- by using a sort of floating
filament, not connected to the set at
all, but connected through a trans-
former to the A.C. mains. This
floating filament heats up a sort
of phantom filament, that stands

A Wireless-equipped Lightship.
The lightship ‘“ Albatross,” fitted with a synchronised wire-
less -~ Beacon- Submarine Oscillator, is to be staticned at
the entrance to Dublin Bay.

198

cheek by jowl, inside the buib—
and it is this “ phantom ” that
emits the electrons and is controlled
by the grid, For downright
JOoriginality the KL1 certainly makes
a bold bid for the Peek Frean.

An Empire Short-Wave
Station

Amongst the most interesting
of the radio possibilities that loom
ahead is that of an Empire short-
wave broadcasting station. Of
course, the old Broadcasting Com-

- pany—with one watchful eye on

its income and the other upon its
caustic critics—had to go warily
when a scheme was proposed for
providing buckshee entertainment
for Britons abroad. But, unlike the
Company, the Corporation could
let itself go on the grounds of senti-
ment and of technical progress,
8> we are probably having an Empire
broadcasting station, after all.

A Fine Result

Recently the Southampton
magistrates, investigating some
little irregularities in regard to
listeners who had failed to go
through the formality of getting
a licence, inflicted fines upon
half a dozen of these * pirates.”
And within a week of that more
than double the usual number
of new licences were taken out
in the Southampton area! Of
course, the Post Office pcople
didn’t say anything—but they took
the dibs and thought a lot. -

‘ Broadcast >’ or ‘‘ Broad-
casted ’ ?

Because the Editor. of the English
Review allcwed it to appear in an
article, a reader wrote to him
protesting against the ** truly ap-
palling word ‘ Broadcasted.’”

** Many of your readers,” he said,
“ must have felt(ed) bad and
almost wept(ed) to see that it had
got(ted) past(ed) you, Can it not
be lost(ed) and kept(ed) out in
future ?

A Brighter Ether

The B.B.C. is certainly taking
advantage of the granting of
facilities for sporting news. - The
forthcoming events include a Cup-
Tie match (Sixth Round), the
Grand National, and the Oxford
and Cambridge boat-race. If only

{ the programme people would now

cut out thc eculture-prattle, ter-
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minate the uplift talks, and drop
dirge-like music, the ether would
be positively bright and beaming,
wouldn’t it ?

O T

L N P R XY

answering readers’ queries are Mr.
Johnsan-Randall and Mr. L. H.

Thomas, both of whom bave re-
cently ]omed the permanf-nt Tech-

Wireless Awheel.
A celluloid case protects the frame aerial from the weather,

and permits of reception

snassansnccen B N T L T T T Py

The Terror by Night

In the course of a fascinating
lecture upon Television, Mr. J. L.
Baird, the inventor, was telling
a large audience at Birmingham
University of his method of using
infra-red rays.

*“ Using these rays,” he dramatic- |

ally declared, ‘““you can see a
person sitting in complete dark-
ness.’

** Skame,”” shouted an under-
graduate at-the back of the hall—
and the audience, all tickled at the

same moment, rocked with
laughter,
The Technical Queries
Department

1 am pleased to be able to
announce that there has recently
beeir an important extension and
revision of the Techmical Queries
Department, Organised to assist
readers with their radio problems,
the department has now been en-
larged and placed in charge of

Mr. G. P. Kendall, B.Sc. Al kinds

of radio queries are answered for a
small fee, diagrams can be drawn

up, legal opinions are obtainable, ;

patent advice cam be given—in
fact, the aim of the Department is
to help youw with your radie
difficulties.

Experts ta Help Readers

Amongst the experts-whose full-
time services will be devoted to

whﬂst tvavenmg at speed

mcal Staﬁ Further details of the
f revision appear upon the * Ques”
tions Answered ' page in this issue.
Readers are reminded that in |
addition to a large permanent staff,

. the services of eminent consultants

are retained, so that helpful and
. really authoritative answers can bz
given to all radio queries.

—— =

.. lone Jonah-wavelength,

: g@%@@@%@%@&@@@@

The Unlucky Wavelength

Amongst the wavelengths which
Geneva allotted to Gt. Britain was
which ne-
body loves. The outcast in question

& THE
% «COMBINE” FIVE
With this, the March issuwe of

&

MopkRX WIRKLESS, wWe are pre-
@ senting a  well-illustrated book
B free to every reader, in which is
‘% detailed the construction of a first-
: clase, np-to-date five-valve receiver.
(73 This set. the * Combine ” Five, ia
B the resmlt of the careful and close
collaboration of ter leading set
deugners

l.n‘!y econstruetor should keep

book by him: even if he is
mnsﬁed with his present ‘set, the
ihne may eumme when he will want
to * go one better.”

The “ Combine * Five is for use
with an erdinary indoor er outdeor
aerial, and its loudspeaker range
appears to be limited ounly by
atmospherie econditions. It will
cut out the local statien and bring
in practically everything " on the
air » without fuss or worry. It
does mpot require an expert to
build or handle it. Pure repro-
duction on the speaker, of really
long distance stations is alinost
@ inevitable with this * dernier eri ™

in multi-valve sets.

1 & 8@@@@@@@@@@@@@@@@

is 326-1 metres. The B.B.C. have
bestowed this unlucky wavelength
upon Bournemouth and Birming-
ham, bt i both places theve has
Th enag’eato;)tc-“yagain‘st"]onah."

®®®®$®®®®®®®
@@@@@@@@@@@@6‘@@@@@@’5 LSNPS

The Duke’s Tour.
The radio receiver which is instalied in the *day-room**

H.M.S.
199

of
Renown.
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Practical Workshop

Hint~

Although wireless sets can be made
with ordinary household tools, the con-
structor would often be saved much
trouble by a timely purchase of tools
specially suited to his needs. %

To the left are some useful cutting
pliers, the nearer pair having an insulated
handle, and tapering so that wires can be
rounded for looping over terminals, etc,

S ORNNEHISS)) ORNS CCISRS QN

. Below s illustrated a useful coil-winding
tip, employing a hand drill and vice.

Above (to the right)
is a spiral ratchet sCrew-
driver, and beside it is a
plain  ratchet  screw-
driver.

The soldering-irons (to the left) have plugs for electric
bl beating from the mains.  °
A very novel soldering-iron—the top of which takes off
during beating—is that illustrated on the right.

The ordinary small drill can be used for cutting
a thread if held in a bench vice and adapted as
shown in the above photograph, 2
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HIS amplifier was
designed  primar-
ily for use with
the * Skyscraper”
—described in
MODERN WIRE-
LESS last month—

but it is also quite suitable for
attachment to any other set that
does not already include any stages
of L.F. amplification, with the
exception, perhaps, of a crystal
receiver,

In arranging the circuit, first
consideration was given to clarity,
simplicity of control ranking next
in importance.

Good Tone and Volume

A very good tone and volume
were obtained with a coupling
combination of ancde resistance
and L.F, transformer, as given in

~ the list of components, but natu-

rally, a great deal depends on the
right choice of valves.

Owing to the great volume of
sound given by two L.F. amplifying
valves when the set is tuned to the
local station, some type of switching
that would allow the use of only one
1L.F. valve on such signals is
necessary.

Consequently, jacks were fitted
for this purpose, and when in-
serting the plug from the loud-
speaker into the .centre jack for

-?.-E":-~Z‘"§":-'Q--:=¢":-=:--ﬁ-'ﬂ-':-'ﬂ'-."'ﬂ":'ﬁ:"}'i'5"

disconnzcting the

for the follow ng

This vizw of
the complete
amplifier
shows how
the terminals
are arranged
to correspond
with those on
fthe “Sky-
scraper.”

=l e om0 e oo ffn fm el e el o e e e feclnaln oo fmeoafoala et

on: L.F. valve, the L.T. to the | will prefer to use the first jack
second amplifying valve is auto- | (marksd '“set omly ”) for tun'ny
matically cut off. -
The nzed of those who desire | plug), the loudspeaksr plug being
to listen in on the phonzs, with the | left inserted in the third jack.
set only, has also besn studied, As it tak2s but a few seconds to
and a jack has been arranged on the | find a station when " searching’
amplifier pansl, so that the un- | with phon-s, the waste of filament
amplified output from the receiver | current is n:glig.ble, and on re-
is available, without the nsed for | moving the phon: plug, the loud-

" in en the phones (using a separate

amplifier. speaker is immediately put into

When arranging a jack for this | action at full volume on all valves.
purpose no provision was made for Taere are times, of course, waen
switching off the filament current, | it may be nzcessary to use the se:

reascns:— alon: for some length of time;

In the first place, meny readers | should this happen, the ampliﬁer

! >
- COMPONENTS REQUIRED o
:_;: One cabinet 12 in. by 8 in. by 9 in. deep. One L.T. switch, ko
o5« One panel to fit 12 in. by 8 in. by } in. gn,e 2 meg. grid leak and ho'der.
%+ Two anti-phonic valve holders. oﬁgtf;e'ﬁ tgga‘gj’ls W.0. type. i
%" One 250,000 ohm anode resistance. Two grid bias clip holders. ; "
_a_ One .0003 mid. fized condenser. One ehonite strip 12 in. by 1} in. by } in. - :3:
=, One .01 mifd. fixed condenser. Three Jacks—1 single closed; 1 double closed, %
& One .005 mfd. fixed condenser. 1 double closed with filament ‘‘on’ and *¢off.”” B
_2: Two ‘¢ Amperites > or fixed resistors. Several lengths of No. 18 S.W.%. ‘tinned copper . [,
_E_ One L.F, transiormer (Ferranti AF3). . wire, transfers, screws, ete. S
B R Tt T TR FL L R R T B T BT B . B, TR . Eb . L F. L. B, B I, SCNCE R N R NER
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THE SKYSCRAPER

AMPLIFIER—(Continued)

JACK

INPUT TELEPHONES
: 2k 34;
e 2% 2% i
3/,6 PANEL LA YouT “SCREW WoLEs

cen be put out of action by the
simple expedient of disconnscting
the +L.T.lead from the terminalon
the ebonite strip at the back of the
amplifier baseboard, and taking it
to the +L.T. tetminal on the main
penel that “ straps ™ the. amplifier
to the set.

Owing to the method adopted of
fitt'ng a series of terminals on the
left hand edge of the amplifier
pznzl, corresponding to the ter-
minals on the right-hand edge of
the ‘' Skyscraper”” panel, neat
“straps ” can be fitted between
the two cabinets, thereby avoiding
vntidy and unsightly wires. The
leads from the back of the amplifier
baseboard supply both the valves
on that unit,and also those on the
receiver itself, with HT. and 1..T.

Simple Construction

Further, the L.T. switch on the
LY. amplifier panel controls the
filament current to both panels and
acts as a master control to the
whole receiver.

“ Amperites "’ are employed to
control the filament current to the
L.F. valves. When ordering them
(for fixed resistances) it will be
advisable to specify the exact
valves to be used as well as the
voitage of the L.T. battery.

No mention has been made as
yet of the actual constrrction of
th: amplifier for the simple reason
that as photographs, a wiring
diagram and panel layout are in-
cluded with this article, fully
detailed instructions are unneces-
sary,

In any case, there is no ““ snag ”
to be met with in construction,
the assembling being a plain
straightforward job. Wiring can be
carried out with No. 18 S.W.G.
round tinned copper wire. It will
be seen that the leads go straight
frcm point to point, right angle
bends generally being avoided.

Should any of the connections
not be clear to the reader, he can

A general view of
the wiring, showing
the baseboard lay-
out and the connec-
tions from the back
of the panel.
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malke reference to the list of point
to point connections, which agrees
in detail with the wiring diagram.

It will be noted that clips
are provided for supporting the
grid battery on the baseboard ;
before commencing the wiring they
can be removed temporarily so as
to allow easy access of the soldering
iron to the jacks.

To facilitate the wiring, it is
also a good plan to tin the soldering
lugs on the jacks, those on the grid
leak holder, and the projections on
the valve holders, if provided.

The Jack Connections

Good use might be made of the
photograph of the ‘“close’ up of
the jacks, as it is rather difficult
to show the arrangement of con-
tacts at .their ends on the wiring
diagram, though the order in which
the wires occur can be seen on
the latter.

There is one wire which cannot
be seen on the wiring diagram,
owing to its point of connection
bemg hidden, and as it concerns
the L.F. transformer it would be

ell to note its position.

The wire in question connects
the casing and core of the trans-
former to the —L.T. lead.

It is not.an essential connection,
but mav prove beneficial in many

instances, especially if the amplifier

-
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THE SKYSCRAPER AMPLIFIER—(Continued)

should tend to howl or give dis-
tortion.

Should the reader contemplate
utilising an L.F. transformer
already in his possession which
does not incorporate this “earthing”
terminal, he can ignore the con-
nection, but otherwise he would
do well to remember it in case of
trouble from any of the causes
already mentioned.

Operating Details

An upright type fixed con-
denser of .0003 mfd. capacity is
shown ‘connected between -L.T.
and the bottom inside contact of
the first jack, and is arranged to by-
pass H.F, between the anode of the
detector valve and earth. As it
assists clarity and tends to make
the detector wvalve sensitive, it
should not be omitted. It could, of
course, have been joined direct
across the anode resistance, but,
unfortunately, this usually results
in a slight loss in quality, and it
was arranged as shown,

On the original amplifier a by-
pass in the form of a fixed con-
denser of .0003 mfd. was also
connected across the primary wind-
ing of the L.F. transformer. (This
condenser cannot be seen on the

P Vol :
- @ 3.__.: +
WA J J =
HT . in
7 3
N
K
X

+e ! §\0—-.+
nes l ] 1 [ LT.Swireh ¢
THEORETICAL ODIACRAM TR

photographs or diagrams because
it is incorporated in the case of the
transformer itself by the manu-
facturers.)

Now, a few words about the H.T.
voltages and the L.F. valves.

It was mentioned in the article
on the ‘' Skyscraper” that the
H.T’s on the HF. and detector

Another back-
of-panel view
showing the
baseboard lay-
out and the
flexible . con-
nections to
the grid blas
battery.

204
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valves were
respectively.

When the amplifier is added the
detector voltage should be raised
to at least 100 volts (+H.T. V.)
owing to the high resistance that is
included in its anode circuit, waich
in effect reduces the actual voltage
applied.

The voltage recommended on
valves V,; and V, is a minimum
of 120, with the maximum grid
bias advised bv the makers for that
particular H.T. value.

Quite consistent results were
obtained when using dry batteries
for the H.T. supply, but as four
valves take an appreciable plate
current it-is advisable to employ
an H.T. accumulator, if the supply
is to be an economical proposition.
Failing that, a special triple-
capacity dry battery would  be
advantageous.

Suitable Valves

Combinations of valves which
gave excellent results on test were
Cosmos DEso and Osram DEjsA,
DEso and Mullard  P>M[256,
ST. 62 and 63, DEso and
S.T. 63. For extremely loud re-
sults a combination of DEso
and Osram LS5, and BTH B4 and
LS5 were tried with success, the
H.T. voltage on V,; V, being raised
to something like 300 volts with
up to 40 volts grid bias, and a
special Amperite being wused in
place of the 1A shown for V.

Further reference to the choice of
valves will be found in the article

»
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*“ That Valve Problem !’ which
appearson anotherpagein thisissue.

It should bz mentioned, however,
that when employing the Osram
DE.sa in the last stage it is
necessary to increase the grid bias
to at least 18 volts, and as a matter
of fact voltages up to 27 have been
successfully emploved.

Use of a Filter

Naturally, the exact voltage
would depend upon the H.T. supply
e plate of the valve, but I
e constructors to have at
The Cosmos
D.E 50 in the first stage required
about three to six volts negative
bias with 120 H.T.

A valve somewhat similar in
operation to the D.E.50, and one
which gives an equal. clarity in
volume, is the Mullard P.M.5; and
as a matter of fact this is the valve
that the makers of the L.I. trans-
former used intheset recommended.

No output filter circuit was in-
corporated in the amplifier, because
this would only be available for
use in the plate circuit of the last
valve, owing to the jack switching
arrangements, so that when the
plug was inserted in jack No. 1
the filter circuit would not be in
use.

‘If any reader intends to employ
such a device either to protect the
lond-speaker windings or for a tone
control, he is advised to make it
up as a separate unit, so that it
can be utilised in the anode circuit

of either of the L.F. valves and
thus protect the loud-speaker in
whichever circuit this may be
placed.

A final word. Constructors must
not forget that if they use a super-
power valve in the last stage thev

will need an H.T. battery of ample
capacity and should not attempt
to run the set off one of the usunal
small size. The L.S.5 valve, of
course, really needs H.T: from.the
mains or a high capaciity H.T.
accumulator.

This close-up of the back-of-panel shows the different types
of jacks used and the wiring to these components.

o €3 e e e et e e e e e e e e el e e e e e e G

o . o e F
g CHECK YOUR WIiRING BY THIS LIST :— =
o  +L.T. terminal on parel to ome side of the L.T. Other terminal on this condenser to the grid tag of &
o switch and to one side of cach of the Amperites. Re- | the Ist valve holder and to one side of the 2 meg. grid .,
& maining sides of the Amperites to one filament tag on | leak. o
o each of their respective holders. Remalning side of grid leak to the 1st —G.B. plug. o
o — L.T. terminal on panel to one tag of the .0003 Plate®tag of 1st valve holder to the 3rd contact ==

mfd. fixed condenser, remaining filament tag of the : treTisoh Tei

s o 8 1 (counting from top) on the centre jack. =
o» 1st valveholder, ~ L.T. terminal on baseboard, +G.B. Ponbth tact on same jack to ‘the < plate *' ter- o
o= Dlug and the second contact (counting from top) on the i °‘l“ Ct%“ aIEF trm:l for]mer T
.= centre jack. Top contact on same jack to the remain- | nunal on the L.K. trans - ; o>
«-,6, ing flament tag of the 2nd valveholder. Fifth contact on jack to the +H.T. terminal o
. — H.T. terminal on ransl to — B.T. cn baszboard. on the transtormer, o

!¢  Centre +H.T. terminil on panel to the +HT. Sizth contact on jack to the bottom contact of the
«. terminal on the baseboard marked V,. 3rd jack (2L.F), to one tag of the .005 mfd. fixed .
-:_: Bottom -+H.T. on panel to the -+H.T. marked | condenser and to the -+H.T. terminal on baseboard o

V. on baseboard. . marked V,V,. '

3'. Top and bottom ‘imput® terminals e I;aneflt;o Other tag of the .005 mtd. fixed condenser to the =
D ih-‘: topkand bottom outside contacts respectively olthe | ;.40 ta0 of the 2nd valveholder and to the top contact on ;
wfa St jaci. J : the 3rd jack.

, it 0
wp  Top inside contact of lst jack to one side of the | gy 0 of tne 204 valveholder to the ‘grid ” ry
g Bottom inside contact of 1st jack to the remaining tag | terminal 0“.th°"L-F- transformer. ond -
o of the .0003 mid. fixed condenser, {o the r:maining ¢ Grid Biag' terminal on the latter to the 2nd
& side of the anode resistance and to one terminal on | — G.B. plug. e =
o the .01 mfd. fixed condenser. This completes the wiring. &
v+¢+¢*%¢¢¢¢¢¢+¢¢¢¢#+¢¢#+¢¢¢¢¢¢¢¢%¢+¢¢¢¢+¢¢¢++++¢¢¥+¢v¢##

205


http://www.cvisiontech.com
http://www.cvisiontech.com

MODERN WIRELESS MarcH, 1927

/'?QOOF
TuAT
We
HAVE
OReVeD

L ¥

s s ‘ PIRATES

— We MAY EVEN BE GALLED VY Roib THAT %
UPON TO EXWBIT A DiSe AS | T»_,&ge%(mﬂ(xg& ‘%EN\((-LI?\‘@VEQ

IN THE eA F IGENSE " A ‘
IN THE @ASE OF A MoToR LIGENS EXPECTED To REACH S

206


http://www.cvisiontech.com
http://www.cvisiontech.com

MarcH, 1927

T | s | 5
e L

A{HILE some wire-
less components
may be considered
separately, others

can only be
thought of in re-
lation to their

associated circuits. In the latter
class comes the high-frequency
transformer,

Before the Neutrodyne

I am led to begin this article
with such a statement as there has
been far too great a tendency to
consider, not only high-frequency
transformers, but tuning coils of all
kinds, as if they were devices
possessing = self-contained virtues.
The high-frequency transformers
at present in vogue, highly efficient
as they are, owe their development
to the evolution of mneutralised
circuits and would have been very
little use to us two or three years

“AnHour With
- 7 HE Transfs

MODERN WIRELESS

ago. In fact, uatil the arrival

of the neutralised circuit their -

efficiency, of which we now think
so much, was almost  completely
obscured.

I well remember attending a
lecture given some years ago at the
Radio Society of Great Britain
(then the Wireless Society of
London) by Mr. A. A, Campbell-
Swinton, F.R.S., at which he
exhibited a six-valve receiver with
three stages of high-frequency am-
plification coupled by what was
then a new type of interstage
coupling, the plug-in radio fre-
quency transformer.

A Notable Invention

These transformers  aroused
considerable interest, consisting as
they did of grooved discs of ebonite

on which were mounted four pins .

of a size and separation identical
with those of the legs of a valve.

000000 =

B

Y ﬁG.

~

- "-““ji\
mers %

The amateur interested
in H.F. work will find
this article perfect
mine of valuable in-
formation. The pboto-
graphs and diagrams, &g
it will be found, will
materially assist the
>y reader in appreciation
of the advice given in
the Text.

By
PERCY W. HARRIS,
M.I.R.E.

(Editorof “The Wire-
less Constructor.”)

Two of these legs corresponded
to the grid and platepinsof a valve
and were connected toone winding,

An American commercial

transformer for low

wavelengths,

H.F.

and the two others (equivalent to
the filament pins) were connected
to the other winding. They were
the invention of Mr. Burbury, of
Crigglestone, Wakefield (2AW), and
were extremely compact and handy.

Potentiometer Control

The band of wavelengths then
necessary to be covered was very
large, for it must be remembered
that the lecture took place in pre-
broadcasting days, when the work
of amateurs was almost entirely
confined to the reception of Mors..
Selectivity, or ‘‘ sharpness of tunr-
ing ” as it was then always callec
constituted a point of interest in
so far as it related to efficiency

but was not in itself a thing much
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Sought after for elimination of
Interference.

In the six-valve receiver to which |

I have just referred; interaction

iween stages gave undesirable
oscillation effects unless a potentio-
meter was used to obtain stability.,
The scheme used was thatshown in
Fig. 1, from which it will be seen
the lower ends of all transformer

secondaries were connected to the |

slider of the potentiometer. By
thus making the grid -positive,

grid current flowed, supplying the |

damping necessary in order to
obtain stability.

An Ingenious Manufacture

Before long these H.F. trans-
formers were marketed by several
firms. Non-interchangeable radio
frequency transformers (some of
them tapped) were already known
in the Services, one particularly
efficient form (for that day) con-
sisting of a number of slots turned
in a rod of ebonite or other insula-
tion material, sections of the
primary and secondary windings
being placed alternately. Al
primary sections were joimed in

series, and all secondaries similarly. |

The self-capacity of the windings

was considerably reduced by adopt- |
| but were disappointed with the

ing this method.

An ingenious manufacturer then
adapted this slotted arrangement
with sub-divided primaries and
secondaries to the four-pin base
introduced by Mr. Burbury, the
result being the. barrel type of
H.F. transformer, which first be-
came popular with the home
constructor on  the - introduction

v
al
:
C
. ;
B8 4
s
1]
en
Cigp
'H
/76. 2.
Bsog
dllustrating capacity between windings of an H.F.
transformer.
of my ‘ Transatlantic’’ designs | when thus wound gave greater

in this journal
of 1923,

in’ the autumn

Results with Barrel Types

I would like to emphasise at
this stage that these barrel-type
radio frequency transformers were
wound with very fine wire and
were extremely compact. A few
experimenters tried winding them
with thicker wire to reduce the
resistance, as well as in single layer
form to reduce capacity effects,

results obtained. Tbe lower ohmic
resistance tended to enhance the
tendency to cause instability, while
the necessarily greater dimensions

interlinkage of fields between stages.
To compensate for the feed back
introduced by this linkage of
fields, still further positive bias on
the grid was necessary, so that what
was ‘‘ gained on the swings” was
generally ‘““lost on the round-
abouts.”

Specimen transformers of this
type are shown in a photograph
accompanying this article, and in
their day—particularly in well-
laid-out sets—gave really excellent
results. The selectivity, however,
was quite poor measured against
the standards of to-day.

Early American Practice

In these transformers we certainly
led the way, and were using quite
efficient radio frequency amplifica-
tion. in our circuits while the
Americans were still .pinning. their

......... S P

Three specimens of the older type of barrel H.F. transformer,
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faith to critical reaction in a
detector circuit followed by one
or two stages of note magnification.
This phase in the evolution of
.American radio design was followed
by the introduction of a semi-
aperiodic transformer—untuned—
and often with iron cores. The gain
per stage with these transformers
was very low and they never became
popular here,

Important Considerations

For a considerable time we for
our part continned to use the
plug-in sirall type of fine wire high-
frequency transformer, while the
Americans began to turn their
attention to tuned radio frequency
with single layer coils of more
efficient design. By this time
broadcasting had become an accom-
plished fact, and whereas we had
to make our sets te cover a very
wide range of wavelengths—far
greater than could be efficiently
covered with one coil and con-
denser—our American friends had
a limited band easily covered by
one coil. For this reason they did
not pay any attention to inter-
changeability of radio frequency
transformers, and for that matter
have only taken to this type with
the extension of the American
broadcasting band.

S S

BSYs

l.eft, a toroidal coil; right, a single turn giving the
equivalent field.

Werereiaraarasnorssaguraviaane P I P B R T ] srsssces

It has been proved by many
experimenters that, apart from other
considerations, the singlelayerradio

frequency transformer is distinctly |

preferable to the multi-layer type,
having a much lower self-capacity
(giving a wider tuning range with
a given condenser) and much lower
losses. Now a high-frequency
transformer, being a means of
coupling between one valve and
another, has its primary windings
in the anode circuit of one valve
and its secondary winding con-
nected to grid and filament of

|

the next. A few moments con-
sideration will show why it i»so
important to consider the conditions
under which a particular high-
frequency transformer is used and
how it is not a device that can be
considered alone.

A Neglected Factor

Certain requirements have to be
met by both primary and secondary
windings. The secondary winding
must, of course, have such a value
of inductance that it will tune over
the required wavelength range with

The Hazeitine method of reducing field interaction.
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the condenser used. Furthermore, | be a single layer coil made so as

its losses must be reasonably low,
otherwise we shall lose in damping
t0o much of the amplification we
have so far gained. These two
points -are fairly obvious. What
is so frequently neglected in con-
sidering the subject is the impert-
ance of the primary winaing and
its suitability for the circuit with
which ¢ is to be used.

Question of Resistance
A few experiments with a valve
show that the plate to filament
resistance is a fairly high figure,
varying of course with different

types of valves, and with the grid |
The type of |

voltage applied.
general purpose bright emitter
receiving vaive used when the plug-
im type of H.F. transformer was
firsg introduced had a resistaace
in the wneighbouchood of 30,000
ohms. {ncidentally, i high-
frequency circuits the small capacity
between the electrodes must aiso
be taken into account. Let us now
consider  high-frequency  trans-
formers designed to work with a
particular valve over a wavelcngth
range of, say, 300 to 600 metres.
The secondary winding may wel

ftamiactebacasansotitanacana

D R R T TR R R P O Pee Pet)

to have a small self-capacity and
low resistance by correctly pro-
portioning the windings, choosing
the right gauge of wire and winding
it on a suitable former.
assume the impedance of the valve

in the plate circuit of which the
primary 'of the transformer is

joined to have a wvalue of
20,000 ohms. Yon will see at once
that the difference in resistance of
a winding wsing a fairly heavy

tevriesawecenan:

—
—
N ——

=
=
\

\

|
!/f]l-

w77

" Dissected binocular H.F. transformer.

210

We will |

Modern single layer inters
changeable H.F. trans-
formers,

B R T cssmecs e ceccnreR

gauge wire and one made of
practically the finest wire we can
handie will not appreciably affect
the H.F. resistance of the whole
of the plate circuit in which the
primary of the transformer is
joinad.
Capacitative Coupling.

Kt cau also be shown that to get
a very high efficercy in a radio
frequency transformer the capacita-
tive coupling between the primary
and socondary windings must be
reduced as far as possible. The
early radio frequency transformers
of the plug-in type were frequently
made with the secondary winding
wound directly over the primary,
and even in the slotted forms the
capacitative coupling between the
two windings was very high. For
this reason the actual connections
of the windings were very important
with these types. Thus, reversing
the leads from the secondary
winding made a considerable differ-
ence in the signal strength, for in
one direction the capacitative coup-

| ling . between the windings was
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adding to the-energy transfer and
in the other hindering it. When the
capacitative coupling between wind-
ings is very small, reversal of these
leads makes very little difference
to signal strength.

Suiting Valve Characteristics

Returning to the question of the
size of wire of the primary, it will
be understood that a very fine
wire enables a number of turns to
be wound in a much smaller space
than it is possible with a thicker
wire, and furthermorc the capacita-
tive coupling will be much less
with a finer wire (other factcrs
remaining -the same).

A very weak magnetic coupling
between. primary and secondary
windings gives a very high selcc-
tivity but feeble signal strength.
If the coupling be now incrcased
signal! strength increases progres-
sively for some time, until a point
is reached where it starts to fall
again. For this reason it is of
importance, if high efficiency is
desired, to find the best coupling
for signal strength and seclectivity.

We now co>me to a very important

@O IBD st tatE s estasaN R et s asanetOnntaetaRant

How long-wava H.F. transformers can be wound
efficiently.

point. © The - optimum coupling
for a valve of .a-certain impedance
is wot the optimum for another

valve of different impedance, and it

......... L R TR PR PP
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Another ‘fieldless” type of H.F. transformer of
American origin,

211

can casily happen that on changing
from a nominal *‘ high frequency '
valve to a nominal ' low-frequer:c:-”
valve better signals may be cb-
tained. In England we have a very
large variety of valves of different
impedances, and differentamplifica-
tion factors, and the impedance
of one manufacturer’s ‘* high-
frequency " valve is often quite
different from that of another
maker. In America, although
there are several makes of valves
on sale, there are but two general
tyres used for high-frequency am-
plification, one known as tte
" 201A ' type (corresponding with
the Osram D.E.5, Marconi D.E.35,
3.T.-H. B.4, Mullard D.F. A1,
n.c.), and the other as the ' 199 ”
vpe, the equivalents to which in
£ ngland are the Osram and Marc:ri
D.E.3, BT.-H. B.5, etc. Americcn
set manufacturers and those who
make components for home builders
have therefore no difficulty in
designing radio frequency tran:-
formers to suit the valves wi‘h
which they are most likely to be
used. In England there is a muck
greater difficulty, and a general
compromise must be effected.

Coupling Between Windings

Now as we increase the couplir?y
between the primary and {le
secondary of a high-frequency trane-
former from weak to strong we
have to take into consideraticn
another important point. If the
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coupling between primary and
secondary is very tight it does not
matter much whether the primary
or the secondary is tuned. In either
case we have the effect of a tuned
circuit in the plate lead as well as
one in the grid lead of the previeus
valve. Readers know that whien
the plate and grid circuits are im
tune the inter-electrode -capacity
of the valve and stray couplings
. are sufficient to feed back enough
energy 0 maintain a state of
oscillation.  When the coupling’
between the primary and secondary
winding is weak there may be
insufficient feed-back to maintain
a state of oscillation, but much
depends on the valve used, both
in regard to its imter-electrode
capacity and its amplification factor.

Limiting Interaction

Before the neutralised and

balanced circuits came into vogue, |

a’ coupling stfficiently tight to-be
really useful made the tendency
to self - oscillation so high that
damping had to be introduced
to obtain stability. This damping
was bound to mask the relative
eificiencies of varieus high-fre-
quency transformers, and indeed,
the relatively large high-frequency
resistance of the windings of the
earlier transformers, far from being
a drawback, was often of distiret

P L T R e R

B LT R R LT RPN

value in providing the damping
necessary to obtain stability.
Neuntralised radio frequency eir-
cuits enable us to adjust the coup-
ling between the primary and
secondary windings to give the
efficiency we desire without having
to worry about feed-back due to

Two H.F. transformers of modern British design.
the method of ‘ air spacing ' the windings.

sroseressmran Perreaeitinreraneae L N N T L . veessweveee
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Note
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inter-electrode capacity, and as, a
result we have been able to design
and make far more efficient radio
frequency tramsformers than. had
previously been practicable.

Still a further important point
in high-frequency transformer de-
sign concerns: the questicn- of a

R L R R T R RN T R P ]
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ficld surrounding the windings. As-
suming that the windings have
been correctly proportioned to suit
the wavelength range desired and
the valve with which the trans-
formeris to work, and also assuming
that by means of one of several

£76.6.

A =85 Jowens o/t 2000C Wiee
B-20vens o #o LELCC Wiee

available circuits, we have neu-
tralised the.inter-electrode capacity
of the valve, the fact remains that
the field from the coil may spread
out and interact with other windings
and fields and completely upset all
our adjustments. The early HF.
transformers by reason of their

compactness, had a relatively re-
stricted field, but the larger single

layer windings proved a grecat
nuisance in this regard. Prof.
Hazeltine worked out an arrange-
ment by which several radio fre-
quency transformers were arranged
with parallel axes, all being placed
at a common angle to the linc of
centres. This angie was worked
out mathematically to be 54.7°,
but in practice is -
sligntly different
from this, ducto a
variety of ciuses.
Magactic crup-
ling between

stages may also be reduced Dby
arranging the coils at other angle-,
depending of courseupon their pori-
tions in the receiver. There are
also two other important ways cf
avoiding this interaction—one by
designing the high-frequency trans-
formers to have a very restricted
field and the other by utilising
shielding. In shielded high-fre-
quency transformers the work cf
Mr. J. H. Reyner, B.Sc., is we'l
known toreaders of this journal.
Here the transformers are of tl.c
single layer type, being sui-
rounded by cylindrical metallic
shields which effectively prevent

Metal screening baxes for H.F. colls,
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the spreading of the field and con-
sequent interaction with other parts
of the receiver. Certain losses are
inevitable with such shields, but
the efficiency of these transformers
is such thatin the shields theyhave
a much lower H.F. resistance
than the other types without any
shields.

Torceidal and Binocular Coils

For several years past experi-
ments have been persistently made
to produce high efficiency coils
with very restricted fields. For
example, if we take a flexible
single layer winding and bend. it
round so as to bring the two ends
together we get what is known as
a “ Toroidal ”’ coil having a very
restricted field. Broadly speaking,
we may say the field of this coil
is no greater than a single turn of
wire of the same radius. The
trouble with such coils, however,
is that their high-frequency re-
sistance is appreciably greater than
that of the single layer type,
due Jargely to the fact that con-
siderably more wire is needed to
obtain a given inductance. While
in America in 1925 my interest was
aroused by a particular commercial

L R T F TRy T T zen eane

The H.F.transformel; used in the author’s ¢ Special Five."”

....... B I o T e P e L

receiver—the Grebe “ Synchro-
phase "—in which the high-fre-
quency transformers had what were
called ‘‘ binocular ”’ coils. These
were a kind of compromise between
the single layer coils with spreading
field and the toroidals with their
very restricted field. In practice
these coils were shown to be of
sufficiently restricted field to avoid
many of the undesirable inter-
action effects which had previously
been experienced, and on'my return
to England I described them in
detail. They are now becoming
increasingly popular in this country,
being marketed by several manu-
facturers, and while their high-
frequency resistance is slightly
higher than a well-designed single
layer coil it can be so made suffi-
ciently low to be of very practical
use in high-frequency transformer
design.

A Cause of Distortion

Another point not generally
realised is that in a high-frequency
amplifier it isquite possible to have
your circuits too sharply tuned.
A certain degree of sharpness of
tuning- may be very effective and
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introduce no appreciable _distos-
tion, but ‘‘ultra-selectivity ” may
prove. a great nuisance by cutting
off the ‘‘ side bands.” In telephony
we have to deal not with one
frequency (that of the * carrier

wave ), but with a band of
i—8 3
l:
£, =

Showing primary and

secondary windings of a

modern six-pin H.F. trans-
former.

.............................. P R T P

frequencies on each side of the
carrier wave, so that if our tuning
is too sharp, which can easily
happen in modern receivers, some
of the frequencies may be cut off
or their amplification so reduced
as to give very noticeable dis-
tortion.

Preventing Over-sharp
Tuning
Some manufacturers of American
receivers are actually introducing
a certain amount of damping in
their multi-stage receivers to pre-
vent this. distortion due to over-
sharp tuning. Incidentally, this
cutting off of side bands is very
(Continued on page 320)
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T'oo much stodginess and too little entertainment is the complaint against
the present B.B.C. programmes, Is red tape to blame?

DEBATE on the
qusstion of the
‘“ Menace Of The
Leisured Woman"’
was broadcast a

few weeks ago
- from the Kings-
way Hall, London. The debate

was bztween Mr. G. K. Chesterton
and the Viscountess Rhondda, and
in the chair was Mr. G. Bernard
Shaw. Mr. Shaw had a few things
to say about broadcastirg which
again brings into prominence an
important question concerning the
limitations of broadcasting as at
present enforced by His Majesty’s
Postmaster-General,

¢ Be Careful

Mr, Shaw was in a very happy
mood that night and he asked his
audience to bz very specially on
their good behavicur because, as he
pointed out, it was not only Mr.
Bernard Shaw addressing a crowded
and  prematurely enthusiastic
audience, but it was London calling
the British Isles and the Universe
in general. ‘' If,” he said, * any
of you allow yourselves to be
carried away by shouting out
anything in a moment of en-
thusiasm it will b= heard by eight
million people. Among those
people may bz your wife or your
husband. Be careful. Now the
condition on which broadcasting is
conducted in this country is that
nothing of a controversial nature
must be spoken from the plat-
form or anywhere else except
by members of the Government.

How any animated, possibly em- |

bittered, controversy is to be
carried on this evening without

By THE EDITOR.

either of the speakers becoming
controversial I cannot tell you,”
Mr. Shaw went on to say that
probably the Postmaster General
was listening-in. “ He is realising
that I am speaking. His horror
is probably growing with every
sentence that flows from my lips.
How am I to bz stopped ? How
are the speakers of the evening

Mr. -George Bernard Shaw,
Playwright—and Broadcaster!

to bs stopped from bacoming
controversial ? Well, Idon’t know,
but it occurs to me that the Post-
master-General may call out the
Guard.”

Constitutional Remedy

Mr. Shaw suggested that the
remedy was a constitutional one.
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“ You must vote,” he said to his
aulience, ‘‘ against the Govern-
ment at the next Election. Some
of you may reply that that would

2 no remedy for you, because
you already intend to vote against
the Government., Well, you have
one more remedy. I believe it
to bz a strictly constitutional one.
I suggest to you that you should
all write to the Postmaster-General
telling him what you think of
him. You will bs strictly within

. the letter of the law, for vou will

contribute an enormous sum in
stamps to the revenue, and you
will make it absolutely certain

that no Postmaster-General in
Engiand will ever attempt to

interfere with freedom of speech
in England again.”

Write to the P.M.G.

Mr. Shaw’s suggsstion, if not
original, is at least a good one.
For therc is no earthly reason
why listeners, amateurs, and all
interested in wireless, who are
dissatisfied with the conditions
uinder which broadcasting is con-
tucted -in this ccuntry, should
not address a personal letter to
Sir William Mitchell-Thomsén, the
Postmaster-General, strongly ex-
pressing their views.  There is
no law in this country to prevent
anybody addressing a personal
criticism to a Minister of the
Lrowii,

It would be a joyous thing indeed
if the wireless amateurs and
listeners in this country to the
nunbzr of some hundreds of thou-
sands suddenly sent their criticisms
and complaints direct to the Post-
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master-General ! We ~ venture
to think that the Postmaster-
General would very soon realise
that there is a great deal of dis-
satisfaction in this country at
the moment concerning the con-
duct of broadcasting.

G.B.S. and the P.M.G.

There are, perhaps, two points
which such a method would bring
home very strongly to the Post-
master-General, viz., the resent-
ment throughout the country re-
garding the retention of some
thousands of pounds of licence
money paid by listeners last year,
and which was withheld from the
old B.B.C. by the Postmaster-
General and which, it is alleged,
has been used to meet a deficit
caused by the inadequacy of the
Rugby high-power station.

The other point which the Post-
master-General would be instructed
on if only amateurs would, in
their hundreds of thousands, ad-
dress their grievances direct to him,
would be in connection with the
very point raised by Mr. Shaw,
viz., the restriction imposed upon
the broadcasting of controversial
matter. Mr. Shaw is undoub lv
right when he doubts whether
speakers can be stopped from

other hand it is only when a
speaker becomes spontaneously con-
troversial that listeners can really
enjoy a good argument.

For example, a few months ago
Mr. George Bernard Shaw was in-
vited to broadcast on a certain sub-
ject, but the Postmaster-General
vetoed the speech—he saw it in
proof form—in the programme on
the grounds that it was con-
troversial. And thus listeners were
deprived from hearing one of the
greatest literary celebrities of our
time because of some footling red
tape rule which, by its very im-

becoming controversial, but on<the

position, suggests that the British
public cannot be trusted to listen to
such a strong argument.

Mr. Bernard Shaw’s idea of ad-
dressing personal letters to the
Postmaster-General will probably
never be carried into effect to such
an extent that it will really carry
any weight, for unless somebody
organises a direct campaign for com-
municating with those responsible
for these stupid rules which are
hindering broadcasting, the full
force of Mr. Shaw’s suggestion will
never be felt.

Unrepresentative Corre-
spondence

We understand that the B.B.C.
receive many thousands of letters
aweek, and from these letters they,
by -an analytical process, decide
upon the types of programmes
most suited to the broadcasting
programmes. It is quite obvious
shat the B.B.C. do not receive

Sir Gerald du
¥ Maurier before the
'/ microphone at 2LO.

...... P T T P P R TP

a representative number of letters

from listeners in this country.
They may receive thounsands a
week, or thousamkis a day, but
that is nothing compared to the
fact that there are over two or
three million listeners in the
country and the B.B.C.'s post-
bag is small compared to the num-
ber of their clients.

Since’ the Broadcasting Cor-
poration came into power, the
result has- beem an increasing
stodginess of programmes which has
caused another outburst of adverse
criticism, and the appointment
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of what is known as. the * Big
Seven,” or Programme Board, is
indicative of this stodginess. The
Programme Board at the moment
consists of : Mr. R. H. Eckerslev
(chairman), Mr. George Grossmith,
Mr. R.E, Jeffrey, Mr. B. E. Nicholls,
Mr. Percy Pitt, Mr. J. C. Stobart
and Miss Hilda Matheson, -
None of the members of this

committee - which constitute the
‘“ Big Seven ” are really qualified
for the important task of deciding
what the public wants.

Few of them are qualified to
judge the psychology of the public
as regards entertainment, Possibly
the only exception is Mr. George
Grossmith, who, as a connoisseur
of light entertainment, has an
experience which should prove
valuable provided he is not re-
stricted in his suggestions being put
into practice.

The most peculiar.and the most
inexplicable appointment is that of
Miss Hilda Matheson, who seems to
have the important qualification of
once being secretary to Lady Astor.
As Lady Astor is a Membper of
Parliament and consequently has to
do a considerable amount of public
speaking, there is probably some
subtle reason which has resulted
in Miss Hilda Matheson being
respomnsible for the * talks ** broad-:
cast by the B.B.C.

¢ Pep and Punch”

However, we have had a promise
from the B.B.C. that they will put
more “ pep and punch ” into their
programmes. We can only hope
that this wilt be put into practice at
once and that a really big effort
will be made to lighten the pro-
grammes and to give the public 2
little more entertainment and not
quite such heavy doses of highbrow
culture, which, although excellent
in its way, is not going to increase
the popularity of broadcasting.
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A useful broadcast !
and. short = wave .i
receiver designed
|
!
i

and constructed by
F. H. NEWRICK

e

Many American and Continental stations are now operating on the higher
frequencies, and a set capable of dealing efficiently with both short waves

and the present B.B.C. wavelengths

‘readers.

ettt | 1
OR some time now
longer hours of
darkness have been
with us, and the
work of overhaul-
ing and building of
wireless sets has,
no doubt, been eccupying many an
amateur’s spare time.

One has to consider, when con-
structing new apparatus, the possi-
bility of future changes in the
policy of the various Broadcasting
Companies. Owing to the recent
developments in short - wave
transmissions, and as tremendous

Sz

distances can now be covered by
comparatively low-powered stations
on the short waves, it would seem
to be only natural that in the near
future many stations may be
suitably equipped- for this work.

Split Grid Coil

Many, American and Continental
stations are even now operating
on the higher frequencies, .and a
set capable of ('ealing efficiently
with both the short waves and the
present B.B.C. wavelengths would
ensure that no fear need be enter-
tained by the fortunate possessor

should prove useful to many
The set described below is both easy and inexpensive to make.

of drastic alterations in the future.
The instrument described does
deal with both wave-bands in an
efficient manner, although origin-
ally constructed as a short-wave
set, without interchangeable coils.
If the eircuit diagram is consulted
it will be seen that a modified tvpe .
of Reinartz circuit is utilised ; a
split, tuned grid coil has the semi-
aperiodic aerial coil directly and
magnetically coupled to it, whilst
the reaction coil is directly con-
nected to the grid coil and statically
coupled to the plate of the valve.
The use of the split type of grid

e, e L i
H.F. CHOKE. “ﬂ *623 —© MY
3 -1 . ' T0% © HI*2
““““ ' 1z ‘& 6. /7
et -
A : o X DPDT. SWITCH, HT
:g § i ! [B¥ 1. [5 Is Lﬁ.ga
I8 % E LEIC us. g
i
1° ! 4 LT+
&l HE sy
ool
B " > > >- LT~
Vs ! [
e 3
I§ ; 1 > GB.-2
o |y
) 00025 -
:_‘ l°.T’<BEMrH _ 1968-3
:9 § ; b o A THEORETICAL D/AE/?AM
WSSt |2 TSy Locar
L o _UNITS.
e — 4]’\ = AL IETTERING AVD NUMIBERS ARE IN CONMMCTION T OTHER DUGEAMS,
LRUAL
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coil has the effect of giving a very
slight step up in the voltage
applied to the grid of the wvalve
via the grid condenser (which for
the short waves might well have
been variable, but as the set is
intended only for household use
several undoubted improvements
have been subjected to compro-
mises for the sake of simplicity
of operation) ; italso, in combination
with the other features, enhances
the selectivity of the set, which is
good on the B.B.C. band and very
efficient on the short waves.

The reaction control is delight-
fully smooth in use, and this,
together with the use of a good
quality silent variable grid leak,

5o e e e oZo e e e e

o oo
¥  LIST OF %
+ COMPONENTS. ‘%
-f: One cabinet, 18 in. by 7 in. by 'E
= 7 in. internal size. L]

One wood baseboard, 18 in. =*
" by 7 in. by } in.
One guaranteed ebonite ranel, 'ﬂ-
"18m by 7 im. by 1 in
** One guaranteed ebonite " e
v terminal strip, 9 in. by 2} in. by 3

%" }in.
" One guaranteed ebonite ter- <]

= minal strip, 3 in. by 1} in. by .'g:
n L] I m Y
< 1o 4 B.A. terminals, W.O. %"
.l t L]
Two 4 B.A. terminals, tele- )
*s* phone type. "
=" Two angle brackets, R
s One sheet panel marking %
transfers. ‘e
One -0005 friction control %"

variable condenser (Ormond.) *="
One 00025 ordinary variable "
condenser (Ormond).
One ¢ Utility” D.P.D.T.
switch (Wilkins and Wright).
Three carbon compression
rheostats (Lissen).
One 002 fixed mica con-
¥ denser (Dubilier;.
= One ‘0002 fixed mica con-
:' denser (Dubilier).
:. One variable leak
"s" (Selected—Lissen).
°*  Three anti-capacity valve-

(] l:l I:l I:l f.l # l:-

o

I- Il

grid

"s* holders.

*  One_coilholder for  board-
*" mounting (Payne and Hornsby).
" One 3-1 ratio L.F, t{rans-
fotmer (Croix).

., One 3i- 1 ratio L.F,
=u former (Gecophone)

s, Eight yards 16 S.W.G. tinned
2 copper wire,

" Solder, flux, screws, nuts, etc.

e e oo el oo e Lo e e Lo fmnlfeafnnls

{rans-

-‘.'F-ﬂ-ﬂ-'ﬁ"ﬁ-'ﬂ“ﬂ"ﬂ"ﬂ-:"}-:-:-:-'ﬁ-:"i-:-:-'ﬂ-':-'.r

-2":":

does not leave much to be desired
in the degree of sensitivity which,
can be obtained.

Special coils of low high-frequency
resistance and low self-capacity are
essential, and a great measure of
the success obtained will be due
to their efficiency, so that a little
extra care bestowed on their making
will be trouble well expended.

Winding the Coils

The formers for both coils are
clearly shown in the diagrams and
are simple to construct and one of
the many proprietary honeycomb-
coil formers now on the market
may be used in lieu of the one
shown for the Broadcast coils,
if desired, and provided that it is
near the dimensions given.

For the short-wave coil a stranded
wire consisting of four strands of
26 SW.G. D.CC. wire twisted
together is used, 30 feet being
necessary ; the writer fastened
four 32-feet lengths of the wire
to a staple in' a wall, and having
pulled them out evenly, tight and
straight, simply stuck a pencil
through: the ends farthest from the
staple and twisted it round in a
clockwise direction until the wire
laid together like a fine rope.

.:..;\..r..:..-..-..-.,.Q..-..Q..Q..Q..Q..-..:..Q..;.a.
«* FOR THE SPECIAL COILS,

."- MOUNTINGS, HOLDER and d;-
i H.F. CHOKE. e
.  Three ebonite strips, 3% in. 'ﬁ'
_E, by 2 in. by }in. ol
- One ebonite strip, 2 in. s,
o by 4 in. by } in. n
&, One ebonite rod, § in. dia., e
. by 2 in. long. 2
=  Six valve sockets with washer, ,R_
,E. nut and soldering tag. .;.
& Twelve valve pins with washer ,-_
- and nut.
& Four 4 B.A. by ] in. C.S. head,:,
o SCTews. o
o 1 1b. 26 S.W.G. D.C.C. copper .2,
wire =:l
E %lb 22 S.W.G. D.C.C. copper.i_
S wire. o
& 1 oz. 32 S.W.G. 8.8.C. copper =,
wire. &
:;: One ebonite coil plug and ,E,
o Piece of broom shank 4% in. i
e long. £

T L T S

one, take the wire over pin number
three and from there to five and
seven, as shown in the short-wave
coil former diagram, always winding
over alternate pms ; each time
the wire passes pin number one
after a complete circuit of the pins

On the left is seen the short wave coil, while inthecentre
is the honeycomb winder for the broadcast coil, seen in
finished condition on the right.

.............................. Pesressessccscsiren
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The short-wave coil former need
not be elaborate, the one used con-
sisting of a piece of plank with
2}-in. wire nails—without heads—
driven into it in the positions
shown. The procedure of the coil
winding is as follows :—

Commencing at the pin numbered

218

one turn has been made; proceed
in like manner until seven complete
turns have been wound on, when
a loop about three inches long
should be twisted in the wire—for
severance after the coil is com-
pleted—and the winding carried
straight on until a further eight
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turns have been completed, at
which point a very small loop
should be made in the wire for a
tapping point and the winding
again carried on for a further
eight turns and another tapping
point taken as before, after which
continue for another seven com-
plete turns, which finishes the coil.

The coil must then be stitched
together with fine silk yarn before
being removed from the former,

After this operation the first large |

loop in the windings may be un-
twisted and the wire severed in
the centre, and the insulation must
be removed from the two small
logps used as tapping points and

the wire so exposed, well cleaned

and tinned for connection to the
coil mount. -

Coil Connections

The wvarious loose ends and
tappings must be very carefully
traced out and numbered according
to the theoretical diagram—which
is numbered in conjunction with
the details of the coil mountings
and the wiring diagram-—and are
as follows :—

Commencing end “1”; other
end of same wire at the point
severed after winding—use flash-
lamp battery and phones for con-
tinuity test if in doubt—“2";

remaining end of severed loop

ORT WAVE CO,

PLAN OF HOLDER

AlL HOLES 4 BA- QLEARANCE
COUNTERSUNEC IF INDIGATED .

3”; tapping point after first
eight turns ** 4 *’; ‘tapping poin
after second eight turms “ 5" ;
finishing end of winding “ 6.”

For the broadcast coil the honey-
comb coil former should have a
piece of cardboard tube 13} in.
in external diameter and % in. wide
slipped on, as shown, to carry the
coil for stitching purposes after the
pins have been removed.

The coil is wound in theé asual

way, the turns for the coils being
as follows :—

Aerial coil 1—2, 10 turns.

Reaction coil 3—4, 20 turns.

Grid coil 4—5, 35 turns.

Grid coil 56, 35 turns.
22 SW.G., D.C.C. wire being nsed.

Coils may be made to suit wave-
lengths between 30 and 700 metres
by adjusting the number of turns
—the short-wave former being
used for those up to 100 metres.

.......................................................................................................................................................
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The method of mounting the
coils as plug-in units will be readily
ascertained from the dimensioned
drawings, and care must be exer-
cised to clearly mark both coil-
holder and mount in such a manner
that the coil will always be in-
serted in its holder correctly.

The High-Frequency Choke

Separate chokes are required for
the two wave-bands, that for the
B.B.C. band bsing an ordinary
250 plug-in coil of any goorl make,
and for the short waves a former
T in. diameter and 4} in. long,
mounted on an ordinary square

eb(()inite Cgﬂ Plﬁ‘g: as illustre;ted, Well spaced wiring is an essential feature of this
Fie S Ongt yuith oy receiver if satisfactory results are to be obtained.

YTy swireH
@ Ra g s
§ % al B
v P
8 § £liike i 6
+ REACTION TUNING
) CONDENSER & CONDENSER
©@ X ©
=5 )
© &3 4 P EDGEQE |y
| / WD BASEBOARD. d
1
I TBor7on EDGE OF EBOMITE.
e
- r
2 AND R.4.
: J B
& WIRING DIAGRAM b
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S.W.G. S.S.C. wire in 7 sections of
20 turns each -is required, or any
low capacity coil of similar in-
ductance value may be used.

Construction
Having proceeded thus far the
constructor will now lay out the
ebonite panel and wood baseboard
in dccordance with the dimensions
given, having first removed the

outer 'skin from the ebonite panel
on both sides if guaranteed ebonite
has, not beem preeured..

The holes for the brackets and
switch are to be actually scribed

on the panel from these com-
ponents themselves.

All woodwork must be cut away
from the metal work on the H.F,
side of the circuit, $ in. holes being
drilled in the baseboard to accom-

modate the nuts projccting from

the underside of the coil-holders,
etc.

All components may be fixed in
position before wiring is ecom-
menced, as they are easily accessibic
for soldering.

Wiring-Up
It is desirable to adhere closely

CHRDBOARD RING B——
70 CARRY COU. —F—»
DURING _BINOING
OPERATIONS

CENTRE OF
LOWS OF PINS

PRt

ALAN

e

—! CENTRE 7O
|
!

_famwmefaetyxmocmnicaus.
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(SHORT WAVES )

to the diagrams and instructions
to obtain good results, -although
any good quality compouents of
reliable make may be substituted
for those specified.

Soldered joints must be adopted
throughout and the soldering-tags
used on the coil-holders and mounts
should be actually soldered to the
valve sockets, etc., to which they
are attached, else ‘“ atmospherics *’
may develop to an alarming extent
through oxidised contacts.

A good quality non-corrosive
flux must be used, and as each
soldered joint is -completed it
should be rubbed bright and clean
with a rag containing a trace of
tallow. :

Operating the Receiver

Good spacing of the various wires
is necessary and the wiring dia-
gram must be closely followed in
conjunction with the photographs
and list of point-to-point connec-
tions, which are given in the order
in which they should be carried out.

In the actual receiver excellent
results were obtained and it was
found that any of the standard
British-made valves will admirably
fill the bill.

The correct valueof H.T. supply

‘must be a matter for individual

experiment, and in the opinion of
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the writer an accumulator is the
only really satisfactory source of
filament current.

With the reaction condenser near
zero setting carefully search on the
slow motion tuning condenser until

and care should be taken to keep
the set well away from the oscilla-
tion point.
Reésults
-On the short-wave coils K.D.K.A
has come in pretty consistently

B0 0000000000008000000 s assesarsarssesatassata @%es0as et snatssasescnns Sscecicavens Cesssesnans .

- & -

RERLEL S s

A back of panel view of the Reinartz two-valver. The

arrangement of the terminal strips is clearly shown.

signals are heard, when they may bz
gradually increased in strength by
the judicious use of the reaction
condenser. Controlisrather critical,

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

of late, sometimes at remarkable
strength, although atmospheric
conditions have rendered listening
other than a pleasure at times.

|
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NOTE : THE NUMBERS ON THIS DIAGKAM ARE IN MO
WAY CONINECTED WITH THOSE ON “THEORETICAL DHGRY"

'S 74

o OF WINDINGS . —
_/

FORMER FOR SHORT WAVE COILS.

‘_n_plates of tuning condenser ;

Continental transmissions -of
telephony, both amateur and pro-
fessional, can generally be picked
up as well as American and Con-
tinental morse signals.

On the Broadcast coils the
Continental stations' are ‘easy prey
on most nights, together with many
British stations, the local—12 miles
away —comfortably working the
loud-speaker on two valves.

':'+ n:. l:l I:ll:l -:. l:- -:- !:l#l:l c; +I:H -:n#
l:l .:.
s .:-
= WIRING =
= INSTRUCTIONS. =
%" Connect rheostat 1 to filament ™
= socket of valve 3, to filament
=" socket of vave 2, to H.T.—and

T to L.T.+ ;
" - Pole 3 of * Utility ** switch
< to earth terminal, to L.T.—
% to G.B.+, to Rheostat 2, to
%" filament socket of valve 1, to
‘=" No. 4 socket of coit mount, to
_n_moving pates of tuning con-
& denser and to No. 2 socket
=, of coil mount;
'i: Pole 5 of ¢ Utility * switch
to rheostat 3 ; other end of
rheostat 3 to remaining filament
socket of valve 3 ;

Other end of rheostat 2 to
remaining filament socket of
valve 2 ;

Other end of rheostat 1 to
remaining filament socket of
valve 1; O0.8. of T1 to grid of
vaive 2;

Plate of valve 2 to pole 4 of
“ Utility ** switch ;

O.P. of T1 to one end of H.F.
choke holder : other end of H.F.
choke ho'der to plate of valve 1
and to moving plates of reaction
% condenser ;

é- Fixed plates of reaction con-
denser to socket 3 of coil
mount ;

Socket 5 of coilmount to fixed

I:I I.!‘ I”l n

ool afeal

L)

Y

e e o

DDl e B

o

e e o e S el e

oleefades]
':'l -:- 5:1 l:- I ::.-

el

2 ee'n -:- e n

el

IS. 0f T1 to G.B.—2;
Bottom phone terminal to
H.T.+2, and to O.P. of T2,
IP. of T2 to pole 6 of
‘¢ Uti'ity *? switch . top phone
terminal to plate of valve 3 and
to pole 2 of *“ Utiity ’ switch ;
IP. of T1 to HT.+1;
‘0.8, of T2 to grid of valve 3 ;
.S.of T2-to G.B.—3;
Grid of valve ‘1 to grid leak
& and condenser ;

Other end of grid leak and
condenser to socket 6 of coil
mount, A ‘602 fixed condenser.

% i connected across the phone
terminals. Aerial tferminal to
o socket No. 1 of coil mount,
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ARE FILAMENT RHEOSHBATS

- OBSOLETE?

By STANLEY G. RATTEE, M.IRE.

Variable Filament Resistances first found favour when brightzemitter
They are now giving place to Fixed Resistors,
but our contribufor points ouf that the Rheostat still has the advantage

valves were in vogue.

HIWELVE. months

e ago practically
= = every receiver,
= '.. including  super-
= o hatetodynes, was
—gdae=—1| fittel with wvari-
able filameut

resistances whereas to-day almost
every set is fitted with fixed
resistances, or resistors, as they are
called. Beyond -a reduction in
filament current consumption,
valves to all appearances to-day
are the same as thev were a vear
ago., Why, then, has the change
been made ?

Apart from the fact that in the
old days the filament rheostats
were used to some extent for pur-
poses of controlling the perform-
ance of the receiver, the wvalve
filaments were made in such a way
that there was practically no danger
of over-running themn. For ex-
ample, if a 3.0 volt valve were
connected across the terminals of a
4-volt accumulator without a suit-
able resistance m series with the
filament, the valve would not
suffer, but if,on the other hand, we
were to connect a modern -06-3v.
type of valve in the above fashion
the valve would be injured to some
appreciable extent.

Varying Characteristics

Whereas modern valves are con-
stant in their requirements, the
old brght-emitter valves were
mostly possessed of characteristics
peculiar to each individual valve.
Very rarely did one find two

in certain circuits.

similar type valves which gave the
best results at exactly the same
filament voltage.

Absence of Uniformity

valves of the old days was respon-
sible for the popularity of the
filament resistance, but so greatly
has the manufacture ‘of * valves
advanced that so long as the tvpe
is retained valves of to-day may
be substituted one after the other,

type will generally give the same

emission, making therefore the

filament rheostat unnccessary,
There are, however, a number

| of people who still prefer to use
This absence of uniformity in |

the - variable filament resistanca,
believing .that the sudden flow
of current through the filaments
when a switch is closed—an opera-
tion which is general when fixed
resistors are used—is liable to
damage the filaments.

This belief is not altogether

B R O S

FIXED RESISTORS

One advantage-of Fixed Resistors is that, unlike the oid-
fashioned Rheostat, they can be neatly disposed on the
baseboard.

............ NersTaroh STalo s si0jo! o lols ='s s1si018 8 si0ine S w000 610's srerain o[s olule a0 3.5 5’8 abs (lafols@ RIBIEEa.v1e siwhalsiviniaisleTe ot atalt 3icisns

with practically the same results
in all cases. Whereas with bright-
emitter valves the emission from
the filament was adjusted to the
required standard by means of in-
creasing or reducing the filament
voltage by means of the filament
rheostat, modern valves are so
uniform that with a given fixed
filament voltage valves of the same

223

without foundation, for should drv
cells ‘-be used instead of accumula-
tors as the low temsion supply, it
is possible that the dry  celis
during their resting period may
recover sufficiently to afford a
higher voltage than required at the
time of switching on, with the
possible,_danger of damaging  the
filaments, -

»
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If, on the other hand one antici-
pates this danger and uses a
sufficiently high value of resistor
to eliminate the risk, then after a
short period of working the voltage
of the dry cells will drop a little
and the resistor required to be

®06rsoroorssrsinsisinsas A T R P L P R P Y]

A typical Filament Re-
sistance of the type
discussed in this article.

changed for one of lesser value
in order that the valves may be
worked at their correct current
consumption. '

The logical conclusion to derive
from this is, in the case of valves
with dry cells as the low tension
supply, variable filament resist-
ances are probably more satis-
factory than resistors.

There are, of course, certain
types of circuit in which filament
rheostats give a certain amount
of control over the whole perform-
ance of the receiver, and since in
these cases the receiver has been
designed with variable filament
control in mind, for a reader to use
resistors instead of rheostats would
quite possibly be courting trouble,
in that instability may result.

An Awesome Array

Generally speaking, however, the
use of fixed resistors is not only
safer from the point of view of the
working life of the modern valve
but in a multi-valve set reduces
to a great extent the number
of ‘“variables ”; an eight-valve
super-heterodyne, for instance,would
be somewhat awesome if fitted with
filament rheostats, for apart from
the fact that there are eight knobs
to turn, the difficulty of turning each
one just the required amount and no
more is no small one,

There were probably more valves
over-run twelve months ago than
were burnt out, merely becaiise
filament rheostats were so popular.
The number of dull-emitters in
use then was smaller than to-day,
and it is fairly safe to assume
that most of those valves ended
thelr working days as a result of
too heavy a current being passed
through them.

A Case in Point

A very good example of the
danger of over-runring valves was
brought to light by a non-technical
home-constructor who favours the
use of .06 valves. This enthusiast

had been wusing the  “ Anglo-
American Six,” which incorporates
variable filament control, that

| was the custom at the time of

publication; desiring to build
another receiver, a six-valve set of
very well-known design was chosen,
the design incorporating fixed re-
sistors. The wiring was checked
over and over again, but nothing
could be received except the local
station and
that somewhat
indifferently.
Upon learn-
ing that he
had been using
the * Anglo-
American Six ”’
with .06 valves
and that  the
same valves
were being
used in the
new set, it was
suggested that
new 06 valves
be tried, wherc-
upon the new
set worked
perfectly. The
fact that he
had been using

variable fila-
ment re-
sistances in his
old set, and
using them
without too

muchregard as
to current
passing, hehad
so over-run his .06 valves that
when connected in circuit with the
correct value of resistauce in series
for an 06 fi'ameat they would not
work properly.

The over-running of dull-emitter
valves is unhappily encouraged by

224

the fact that the results improve
momentarily as the filament current
is increased. if, for example, one
is endeavouring to receive a weak
signal and the valve filament is
increased slightly in brightness
or glow, as the case may be, it is
possible that signals will be a little
louder. This increase in volume,
however, is obtained at the ex-
pense of the working life of the
valve.

The tendency in modern design
would seem to favour the fixed
resistor of interchangeable type.

In big sets where, except in
special cases, at least two circuits
have to be tuned, the addition of
several filament rheagstats may
quite possibly put the operator
 off his stroke,” in that one may
be turned a little too far, anothera
little too sparingly, all of which
tend to make a receiver very much
harder to work.

Summing Up

To sum up. For simplicity in
receiver design, for safety and

How the use of Filament Rheostats adds to
the number of controls is wall shown by this
illustration.

easier operation, the fixed resistor
holds the day; but for experimental
work, where valves of all types
have to be changed quickly and
often, the filament rheostat is still
the most popular and useful of
the two,
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By L. H THOMAS
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HE  writer has It was probably in mid-summer, | of gramophone records in a given
recently heard | 1922, the year in which organised | time! In the late autumn, hcwever,
quite a number of | broadcasting commenced, that | the B.B.C. opened its first stations,
complaints from | amateur transmission was at its | and the amateur transmitters
radio enthusiasts | high-water mark, so far as outside | scemed to take il as a matter of
of long standing to | interest was concerned. Practically | course that they would be expected
the effect that the | all the work then being done was | to refrain. from transmitting during

amateur transmitters, whose tests | on 440 metres, although some | thebroadcasting of a programme. In

in pre-broadcasting days used to | stations were still occupying the | f-ct, 2LOwas so incredibly strong in
provide practically the only tele- | 1,000-metre band that had been | comparison with anything else that
phony that was to be heard, have used for so long. Three or four | had ever been heard in those days
ncw apparently disappeared. amateur stations in particular used | that they had little hope of making

Perhaps this is true in a way, but | to provide quite professional con- | themselves heard at ali, for selec-
they have only disappeared to other | certs, and came to be looked upon | tivity then was not all that it might

—and shorter—wavelengths, and { as regular institutions. The ranges | have been!

are working now in larger numbers | obtained in those days were cer- * & % ¥

than ever, tainly not great, and an amateur.| A Surprising Discovery

with a pcwer of 50 watts would After a while the leading lights of

Early Days consider himself quite lucky if he | the day began te look at the other

For the benefit of those who used | managed to make his signals cover | wave-band for which they were
to listen to the tests and other | 200 miles or so! Practically all the | licensed—150--200 metres—and de-
work done by the *‘ amateurs,” this | work was of the nature of experi- | cided, impossible as it might seem,
short account of their work has been | ments in modulation and the trans- | to attempt to get their receivers
driwa up. mission of the maximum number | and transmitters to oscillate at this

One of Britain's earliest short-wave workers, Mr. Cyril Goyder, operating the M
Hill Schooi transmitten
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rbsurdly short wave length. It was
found to be quite a straightforward
matter by some, while others, less
scientifically minded, took several
weeks to get their sets down to the
new wavelength, Here, it was
found, work counld be carried out
without much interference from the
broadcasting stations, and, after a
few weeks at it, the surprising
discovery was made that even
greater ranges could be covered on
this wavelength. Transmitters in
London found that with powers as
low as 10 watts they could make
themselves heard in most parts of
the country, and often in France
and Holland as well. There were
no transmitters in Belgium at this
time, and a station working in Bonn,
Germany, operated by some French
soldiers, was regarded as le dernier
¢r:. Towards the end ~f 1922
the RS.G.B. erected a special

station, 5WS, at Wandsworth, and
with it succeeded in obtaining a
report on their signals and full veri-
fication from the United States. One
or two amateur-operated stations
followed suit, and quite a large
number of experimenters succeeded
in hearing the United States stations
on this wavelength.

First Transatlantic Tests

As vet, however, no two-way
communication had been carried
out with the States. This was not
successfully established until the
autumn of 1923, when M. Leon
Deloy, of Nice, operating the
famous French station 8AB, suc-
ceeded in doing so. He had been
patiently  experimenting  with
waves of the order of 100 metres
since the spring, and had been con-
vinced that much useful work could
be done on these short waves. A

long series of tests were carried
out between M. Deloy and DMr.
Simmonds, 20D, finally resulting in
the determination to make an
attempt to ** getacross.” Successful
work in both directions was carried
out at almost the first attempt
between M. Deloy and the American
Radio Relay League station, 1MO,
at Hartford, Connecticut.

A little more than a week after
this, Mr. Partridge, 2KF. won for
himself-the name of the first British
station to effect two-way werk with
the United States.

Down to 100 Metres

Naturally, after this, theamateurs
flocked down to 100 metres in large
numbers to see what they could do!
All the good work had been carried
out in Morse, so that telephony was
temporarily forgotten, except by the

‘few who remained * up above.”

Mr. Gerald Marcuse, of Caterham, at his amateur short-wave station (G2ZNM), where
many world's records have been-broken, y
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Almost simultaneously, the high-
pcwer stations succeeded in in-
creasing their range from the
Atlantic to the Pacific side of

America, and the low-power stations

discovered that this 100-metre band
was a veritable paradise, since with
powers as low as 5 watts (it seemed
absurdly small then!) they could
work with France, Belgium, Italy,
Sweden, and, in fact, all the
European countries that boasted an
amateur enthusiastic enough to set
to work on the short waves.

The success of ‘' short-wave ™

work by then was quite assured.

L reCEE ——— -

A famous French amateur station at Nice, betonging

,One or two conceived .the idea of

going still lower, while others were
content to see how they could
improve the position on the 100-
metre band by using loosely coupled
circuits and trying out different
forms of aerials. It was not long
before another great achievement
fell to the lot of the British amateur
—communication with Australia
and New Zealand was established in
October, 1924. Thougn tane enor-
mous significance of this was obvious
in some ways it was almost regret-
table, since it imposed a limit upon

the possibilities of “ DX " work. |

to M. Leon Deloy. The counterpoise earth-wires can be
seen to the right of the iower leaves of the palm trees.
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If .anyone wishes to cover greater
distances than these, he will have'to
find a station in the moon or one
of the planets to carry out his tests
with 1

On 45 Metres

At that time it was unusual to
hear tae American amateur stations
in this eountry before about 10.30
or 11 p.m., so that the shorter wave
of 45 metres suddenly came into
prominence when it was found that
the U.S.A. stations, who had, of
course, been using this wavelength
for some time, could be heard well
on good evenings as early as 6.30
or 7 pm.! It w's probably this
more than anything else that
directed the experimenters’ eyes
tcwards this wavelength. It is now,
of course, common krncwledge that
45 metres is an extremely useful
wavelength ; not only can extremely
long distances be covered when
“ medium power” is msed, but

| distances up t0 600 or 800 miles can

be covered comfortably in daylight.
This was by no means the case on
the 100-metre band, the limiting
distance of reliable daylight com-
munication being about 150-180
miles.

It is, in fact, the writer’s opinion
that 45 metres is, on the whole, a
more reliable wave-band than' the
old 115-130 metre band, and also
much better than go metres. The
fact remains that about go per cent.
of the active British amateur trans-
mitting stations ncw work on the
45-metre wave. Hardly ever is one
heard on go metres—all those who
are not engaged on “ DX " work
on the shorter wave seem to be
carrying out telephony experiments
on the still higher 150-200 metre
band, which was at one time
thought to be too short a wavelength
to be practicable for transmission!

In. conclusion, a few words as to
what inay be heard, and when to
listen for it, on the 45-metre band
will probably not be out of place.

Short-Wave Broadcasting

Practically all the work is carried
out in Morse code, of course,
although quite a number of British
amateurs use telephony, and there
are a f{ew distant broadcasting
stations 1o be heard. Those wha
are not acquainted with the Morse
code would be well advised to'learn
it before attempting any serfous
experiments on the shorter wave-
lengths, otherwise they will experi-
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ence considerable difficulty in
finding out exactly where they are !

WGY, the famous broadcasting
station at Schenectady, has a
‘ short-wave department *’ working
on 32.79 metres, with the call-sign
2XAF, and also has other subsid-

iary stations working on 20 metres-

and other wavelengths between

An interior view of M. Leon Deloy's station at Nice.

The receiver to the right is a homa-made super-
hetercdyne.
this ~nd 100 meires. 2XAF, how- | mornings, commencing at about

ever, is by far the most easy to find,
and may generally be counted upon
to provide quite a good programme.
He is usually audible by about
9.30 p.m, at this time of year, and
in the summer about 11 pum.
Using a perfectly ** straight ”* two-
valve receiver the writer can hear
2XAF some thirty feet from the
loud-speaker on a good night. On
freek nights signals compareble
with those of 21.0, six miles distent,
liave been received. .

An Interesting Wave-band

Another “land-mark” on this

wave-band of 30—50 metres is the

Canadian station, WIZ, at Ncw
Brunswick, who works on 43.07
metres. He may be heard regularly
every night calling “ ABC de WIZ ”
ad infinthum, starting at g p.m,, or
even earlier.

In between these.two staticns
may be heard innumerable Ameri-
can amateurs as well as a smattering
of Canadians, and also several of

the South American countries are
represented. All these may be
heard practically continuously be-
tween the hours of 10 p.m. and
6 am. This waveband (between

32-79 and 43.02 metres) is without
a doubt the most thickly populated
and at the same time the most
interesting of any.

In the early

4 a.m., in addition to the stations
mentioned above, the Australians
and New Zealanders may usually
be heard. Their signals are sur-
prisirgly strong—sometimes more
so than those of the Americans,
and it certainly is not necessary to

d | better than copy one of these.

possess a ‘‘ super-receiver ' to hear
them.

D.X. in Bright Sunlight

During the daytime this lower
waveband is a little quieter ; . most
of the work being carried out on the
43~47 metre band. Allthe European
countries boasting a transmitter
may be heard in the late afternoon
and early evening, and also most of
them in the morning, and even at
mid-day. More than once the
writer has carried out tests with a
Swedish station in bright sunlight

at noon,

"‘Stréight” Circuit Ideal

It will be seen from this that there
is even more te be heard nowadays
than there was in the " good old
days,” if only one goes the’right
way about it. It is outside the
scope of this article to attempt to
give hints on the construction of a
short-wive receiver, but many
excellent designs have appeared in
MopeErRN WIRELEss from time
to time, and the reader cannot do
A
straight circuit employing not more
than {wo valves seems to be ideal,
and once one has “ got the knack,”
as in so many other branches of
radio, there is nothing to fear.

o o Gnns fnelle fneln o nen e e} 4 30
% A USEFUL ADAPTOR %
Lo Do Tle Dl Dl e Ladul Lo e Do Lo DL
I have made a number of adaptors
by removing thz glass, etc., fi m
bumt-out electric lamps and solder-
ing lengths of flex to the cantacts
at the bases of the caps. The caps
can then be filled with pitch, wax
or plaster of par:s. S (i
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HETERODYNE
WAVE-METER

Sl

(i ;.I"
40" The instrument described below has a range of
: from 10 to 500 metres and can be used as a

powerful valve generator, as well as, for waves=
meter work.

CUY e=rrrry
ey || REQUENTLY the | simultaneously tuned by the dual

Q\l’.‘/" success of radio | condenser C,. In order that the
S experimental prac- | losses in the inductances may be as
tice depends on | low as possible, they should be
accurate radio | wound on paxolin tubes in prefer-

frequency mea -
surements, and in
most of these measurements some
form of valve generator or power
oscillator is required capable of
giving readings over a wide range
of frequencies.

This instrument may be used for |
the measurement of fundamental
and harmonic frequencies of coils,
aerials and circuits, containing
various combinations of inductance
and capacity—to indicate only a
few of the many applications.

Reliable Circuit

It is of primary importance that
:he circuit chosen for the generator
.should be one giving persistent and
stable operation throughout the
entire range, with ease of control
and absence of critical adjustments.

The theoretical diagram Fig. 1
indicates a circuit arrangement
which possesses these desirable
features and will tune from 10 to
500 metres with suitable plug-in
coils.

The essential feature of this
circuit is that the grid and plate
coils (Lp and Lg) are wound on
the same former, both coils being |

ence to ebonite or impregnated
cardboard, and in the smaller
sizes of coils, which are, of course,

This photograph shows how
tne coils are wound, and
how the connections are
made by means of valve-pins

g'ﬂ"ﬂ"ﬂ"ﬁ'1:'0###-#4-#{-########{-#{-#-:-':= ofe e fenleele e e Qe el e e onle fa Quedn o el e

COMPONENTS REQUIRED

One ebonite front panel, 12 in. by 7% in.

One wooden-baseboard, 8 in. by 7% in.

Four Paxolin tubes, 4} in. long by 3 in. diameter.

One dual variable condenser .0003 m.f.d.

One Indigraph vernier dial.

One filament rheostat, 6 ohms.

One grid milliammeter, 0-1.5 milliamperes (Weston).
One Zenite resistance rod, 10,000 ohms.

One valve holder.

ool e o e fn oo e e
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used for the higher radio frequencies,
the turns should be spaced one
diameter. Care should also be
taken to connect the outside high
potential ends of the coils to the
fixed insulated plates of the dual
condenser..
The Inductance Units

The inductance units, of which
four are required, are each fitted
with four valve legs, which have
the same spacing as the four
terminals fitted to the ebonite
shelf at the top of instrument,
This arrangement facilitates quick
changes of the various inductance
units, and ensures that the electri-
cal contact shall be a reliable one.

The grid and plate inductances
are both wound in the same direc-
tion, and the formers should be
clearlty marked with “G’ and
“P” (grid and plate), so that
they may always be inserted in
the terminals in the correct position.
If this precaution is not adopted,
and the coils are reversed, the
calibration will be changed, and

{ the readings become unreliable.

The plate choke R, .counsists of
25 yards of enamelled No. 36
s.w.g. Eureka wire wound on an
ebonite former 3 in. by 1 in. diam.,
and can be seen at the left-hand
side of the instrument (from back).

The grid leak is a Zenite resist-
ance rod of 10,000 ohms resistance,

pelalele DAl

L

b3

Twenty-tive yards No.36 S.W.G.enamelled Eureka .=
wire. z
Ebonite tube, 1 in. diameter by 3 in. long. A
One dozen terminals, -
No. 22 S.W.G. bare tinned copper, for winding spaced 5,
inductances. }:_
No. 28 S.W.G. cotton covered wire. £
Ebonite for shelf and terminal strip, connecting wire, o
brackets, etc. Screws. o
L
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A HETERGDYNE WAVEMETER—(Continued)

and is placed on the right, imme-
diately behind the grid meter.

The grid milliammeter A is for
indicating resonance waen the
generator is coupled to another
tuned or resonant circuit, and is a
very valuable . addition.

Resonance Indications

This method of indicating reson-
ance is a very simple one, and it
care is exercised in the operation
the resonant point can be detected
with an error of less than one per
cent. As an example of this,
suppose it is desired to measure
the frequency of a given coil. The
coil to be measured should be sus-
pended fairly close to the inductance
coil of the valve generator and the
wavelength of the valve generator
slowly varied over a wide range,
carefully observing the grid meter
during the process. )

As the valve generator approaches
the frequency of the coil under
measurement, the grid meter deflec-
tion will gradually decrease, until
a very sharply defined minimum
reading on the meter is observed.

This minimum reading accurately
determines the resonant frequency
of the coil, and the wavelength is
obtained by taking the condenser
reading of the generator, and
referring to the calibration curve,

PRsavservesaaae L L T I T

A milliammeter giving a full scale
deflection for about 1.5 to 2 milli-
amperes should be used, and it is
necessary that the selected instru-

ment should be ‘ deadbeat,” to-

bearings of ample surface to resist
wear, and the electrical connection
to the moving plates should be
made through a positive soldered
pigtail connection.

®scsessensoans P T I T R T T TR S Beisiccsnicnerm S I P T TR P PRy sveenn

CALIBRATION VALVE
GENERATOR
HNETERODYNE WAVEMETER.

INDUCTANCE UNITS
AND NS ano

Thefirstand |/ N2 41urns spacen| N°2 12ruans space
second coil e: o s TWa DIAMETERS TWO.DIAMETERS
units,incon- E, ' I
junction I3 = W
with a -0003 |S™F D.£.5.VALvE:
variable g‘ y )
condenser, |3 ¢ A Vo e e /3
cover the 'g" / /,/ IRRORAPS
wavelength [9% {
ranges [¥% . (/
shown by § /
this calibra. §“ ,{ }(
tion chart. o -
y 20 30 0" 50 €0 70 GOMETRES,
WAVELENGTH pr

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

facilitate the observation of the
minimum readings.

The variable condenser C, is of
thedual type capacity of 0003 mfd.
in each section, and should be of
square law type with insulated
fixed plates, and moving plates
grounded to the end plates. As
the ability of the completed instru-
ment to hold to the original cali-

..................... e-ere bration depends

largely wupon

this variable

51 condenser, one
: should be chosen
of robust con-

struction with

e T T LT PR

The valve holder should be of the
low loss type witll a minimum of
insulating material between the
valve legs.

Concerning Construction

Fig. 3 indicates the wiring scheme,
and shcws the back of panel and
baseboard laid out flat, actually
the front panel is supported by
metal brackets forming an angle
of go® with the wooden baseboard.

Two inches from top of front
panel will be seen the shelf (also
carried by small brackets at ends),
upon which are mounted the four
terminals to receive the valve legs

D L R LT TR T I T R PR Y

This back of
panel view
shaws the
grid and plate
‘“chokes’ and
illustrates
the terminal
strip which
hoilds the
coil-unit.

7

SHORTED

TELEPNONES IF
LUSED, OTHERWISE:

HT==LT +

Fie.l. L.064.
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A HETERODYNE

WAVEMETER—(Continued)
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“fitted to the inductances. The
fixed mica condenser .005 mfd.
should be fixed under the shelf,
and as close to the two centre
terminals as possible. Care should
be taken to make the wiring stiff
and firm, and wherever possible
the wiring should be secured by
small celluloid: strips to the wooden
base or ebonite panel.

The object of these precautions
is to avoid any change in the posi-
tion of the wvarious connecting
w.res likely to change the cali-
bration of the instrument

The turns should be tightly
wound on the paxolin formers,
aind varnished with a varnish made
by dissolving scrap celluloid in
cqual parts of amyl acetate and
acctone.

Final Details

If it is intended to use this instru-
ment only as a wavemeter, an
ordinary receiving valve may be
uscd, and in this case the grid
resistance should be increased to
150,0000hms. A suitable resistance
for this purpose is the Dubilier
w'te wound anode resistance, which
can then be substituted for the
zcnite rod. An anode voltage of
6o will be sufficient for operation.
When however the instrument is
used as a power oscillator, as is
necessary in many high-frequency
measurements, an L.S.5 valve,
used with the components as speci-
fied, and with anode voltages up
to 300, will provide an ample
margin of power.

A complete set of calibration

‘ curves are here reproduced for use

with this instrument. Asindicated

on the charts, a D.E.5 valve with
60 v. anode potential and a grid-
leak rtesistance of 100,000%, was
used to obtain the calibrations,
which were takzn from N.P.L.
standard quartz crystal oscillators
in use at the writer’s laboratory.

Calibrating

It must be remembered, of
course, that the charts given with
this article cannot be taksn as
direct calibrations for use with the

particular wavemeter constructed
by any one reader. They are only
provided as rough guides so that
constructors can -see what sort of
chart they have to make out in
order to make their own wave-
meters ready for use. It is im-
possible to build two instruments
so exactly alike that they will be
accurately covered by one set of
charts. The slightest deviation in
wiring up, in the positions of the
wires, let alone in coil winding, is

A:-VaLve Pins

B:-Teaminars |
— WITH“THROUCH

——

A

114

14
/%

HOLETOTAKE
VALVE PINS.

EBONITE SHELF
SUPPORTED 8BY
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A

! % ; AT END
b | [l e
2°Gs 89 98 8D
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Fig. 3. —Shows how .the back
connections are made. To the

- of - panel
right is a

photograpnh of the panel face showing

the various- controls.

sufficient to
throw the cali-
bration right
out, and then,
of course, there

is the valve to:

take into con-
sideration.
When a suit-
able valve has
been chosen it
should be left in
position in the
wavemeter, for
any change of
valve will impair
the accuracy of
the calibrations
and a new set of
charts will have
to be made.
Catibration is
by

means-of a stan-
dard wavemeter
or an oscillating
crystal, but quite
rough

useful
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charts may be prepared by utii-
ising the various broadcasting
stations and calibrating -the wave-
meter by means of the silent
point of the heterodyne between
the wavemeter and an ordinary
receiver tuned to the particular
station required. On the low wave-

| lengths use can he made of the

various standard wavelength signals
sent out by the various stations,
but the borrowing of a standard

| wiavemeter from some laboratory

would be most preferable for the
average constructor.

The writer believes that for a fee
of a few guineas Faraday House
or the N.P.L. will calibrate any
wavemeter, the fee varying with the
ranges over which the calibrations

. are required.

Details of Coils.

10-32 metres, 4 spaced turns of
22 S'W.G. bare wire; 25-80 meters,
1z turns of same wire; 60-180
meters, 30 turns of sam=> wire; 160~
500 meters, 83 turns of 28 D.C.C.
close wzund.
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receiver wiring
have _undergone..
quite s startling

changes in the
last few vears.
Not long ago
the accepted practice was to
use fairly thin bare wire, about
No. 24 SW.G. being a usual
gauge, To avoid contacts at
undesired points between the wires,
they were protected with insulating
sleeving, slipped on as the wire
wis prepared for use. Then the
more advanced designers of re-
ceivers advocated the use of bare
w.re throughout for the utmost
efficiency, arguing tbat the insula-
ting sleeving was likely to intro-
duce unnecessary losses cwing to
the poor dielectric betiween the
various wires,

Square Section Wire

This method of wiring led to
the adoption of heavier gauge
wire, nothing much finer than
No. 20 S.W.G. being rigid enough
for the purpose. = Square section
wire made its appearance, and
has proved ‘very popular with
constructors cwing to the ease
with which it can be bent and set
to accurate right angles. The
modern tendency in wiring is to
use either bare wire or wire with
a permanent insulating covering,
but at any rate to use nothing
finer than No. 18 SW.G. -

Care in Connecting Up

Practical experience of receivers |

constructed in accordance with
published designs has convinced
the writer that a great many set
builders do not pay nearly enough
attention to. the arrangement of
the wiring of their sets.  They
lay out the components as in the
design and take great care to get
every part in its exact position.
But the wiring is often put in
almost anyhow, so that the finished
set is far from tidy in appearance,

MODERN WIRELESS
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ASHIONS in | and,in addition, its performance is

not infrequently adversely affected.

A Practical Example

The vexed question of whether
or not to solder the joints does not
arise here; it is rather the dis-
position of the wiring with which
we are concerned at the moment.
A practical example may be illu-
minating. The writer was re-
cently called in as ‘““doctor ”’ to
diagnose the fault or faults in a
multi-valve set with {wo stages of
high-frequency amplification. The
receiver had been constructed to a
published design, the components
recommended had been obtained

use its performance was far below
the average.

The first  glance, over the re-
ceiver showed where the trouble
was quite likely to be found. In
the original® set the wiring had
been carried out with considerable
care, so that the wiring of the
high-frequency stages should be
as nearly as possible symmetrical,
the wires being also well spaced
out -wherever this precaution was
of importance. In the receiver
under examination the wires gave
one the impression of ‘' wander-
ing ” from point to point. The
lengths of wire had not been
straightened out before they were

Fairly complicated wiring neatly carried out with
No. 24 S.W.G. square section wire.

and the lay-out of the set had been
carefully followed. It was not
completely out of action, but it
would bring in only one or two
stations en the loud-speaker, when
it" should have been possible to
hear dozens. -The owner of the
set was rather inclined to blame
the designer for making claims
for the set which it could not fulfil,
though he was prepared to admit
that with the number of valves in
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fixed in position, and in more than
one case wires whichi were at
different H.F. potentials ran parallel
to each other and unnecessarily
close together. One result of
this was that although suitable
valves and neutralising condensers
were in use, it was impossible with

-one of the H.F., stages to get a

low enough capacity on the neu-
tralising condenser to. neutralise
the valve properly, This was
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Quite enough to upset the working
Of the set, since it made the controls
very unstable, ‘and the least trace
of reaction made the set practically
uneontrollable.

Right-Angle or Direct ?

In the instance quoted a cure
was effected by spacing out the
offending wires, so that there was
no doubt where the trouble lay.

There is really mot much to
choose '~ between the
methods of wiring which are avail-
able. Whatever type of wire
You use, it is most important to
arrange the wiring carefully. Some
people prefer to have nothing
but right-angled bends in the

ewsccnarronnns *mocentt anansn T T A

different |

direct route between their points
of contact, provided that in so
doing they do not become too
much crowded together.  Wires
such as . battery connections to
components on the panel may be
conveniently arranged to run right
round the edge of the baseboard
to the terminals at the back.
There is never any need to keep
all the wires close to the base-
board or panel. It is, in fact,
referable to keep them away.
n a set built in the “ American "
style, with a baseboard and a
vertical panel, there is almost
always a good deal of “ waste”
space above the rear part of the
baseboard, which can well be
occupied by widely-spaced wires,

Although the
question of in-
teraction is niot
so vital on the
L.F. side of a
| receiver, great
carea must be
f taken when
using bare wire
tokespall ieads
well separated
inordertoavoid
short circuits.

wiring of their sets.
for neat appearance, but it usually
means that at some points it is
difficalt to avoid ruaning wires
parallel which would be better

kept apart. A combination of the
right-angled and the ‘' direct”
methods of wiring is usually the
most likely to be satisfactory, both
for tidy appearance and efficiency.
Wherever it is important to keep
the wires short, as in the H.F.
portions of the eircuit, the wires
may best be taken by the most

 connected to terminals.

Flexible wire seems to exert a
curious fascination ‘over those who
do not care for soldered con-

' nections in their sets, because of

the ease with which it can be
It cannot,
however, be considered good prac-
tice to use flex for wiring up even
experimental ‘“hook-ups.” The
positions of the various flex Jeads
relative to each other are altogether
too much a matter of chance, so
that a set which works well in the
“ hook-up ”’ stage may fail abso-
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lutely when it is made up in more
permanent form with rigid wiring.

It is sometimes convenient to use
flex for some connections in a
recetver, but in such cases it
should be anchored to the panel
or to the baseboard as far as
possible, to obviate any possibility
of its straying from its proper
position. There is, of course, no
possible objection to the use of
flex for external leads to the set,
except in special cases, such-as in-
the operation of sets on the very
short waves.

Metal-sheathed Wiring

There is one interesting kind of
wire which has not so far been
mentioned, and that is wire which
is insulated and also sheathed in a
metal covering. Wire of this

| typz is, of course, in regular use

for house electric tight wiring,
but it is only recently that it has
been brought out in a form suitable
for wireless sets. In electric
supply systems the purpose of the
outer metal covering is merely to
protect the insulation and the
conductor from damage.

In wireless sets it finds its special
application in sets which are de-
signed for high selectivity, ‘and
particularly for obviating direct
pick-up- of the transmission from
the local station. The wiring of
the set is carried out in the ordinary
way with the conducting wire, and,
in addition, the metal sheathing is
connccted to earth. Care must be

| taken in wiring a set with this wire

that the outer covering does not
come into contact with the inner
conductor, except where the con-
ductor is itself connected to earth.

Avoiding H.F. Losses

Some discrimination, too, has to
be emploved in deciding which
wires to treat in this way, and
for which to wuse ordinary un-
sheathed wire. It would, for in-
stance, be undesirable to use the
sheathed wire for every connection
in a set employing high-frequency
stages, owing to the considerable
capacities which would be intro-
duced between the H.F. portions
of the circuit and earth. With
careful proportioning of the values
of the components used, to allow
for the additional capacities intro-
duced by the wiring, this metal-
sheathed wire should be distinctly
useful as an aid to the elimination
of a powerful local station,
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DESCRIBED,
last month, how
Iimbued a potato
merchant with a
sense of shame, a
feat of which I
- am very proud.
There, on the one hand, was a
terfectly good fellow called Ambo,
handicapped by being in the spud
trade, and cursed with a pa-in-law
(resident on the premises) by the
name of Twipe (ye gods!). "On
the other hand, or I should say on
the Twipe face, was enough moss
to stuff a pouffe. That, then, was
the situation when Ambo penned a
postcard as follows: *‘ Should be
delighted to see you 3rd prox,,

seven p.m.,”

“Prox.” ! The business touch,
I presume. Did he take me for a
potato-planter, I thought—or a
seller of super-het. kits? FPah!
Anyway, prox. came, and after
.counting three, I called on Mr.
Ambo, full of plans to reduce him
irom a bloated tuber expert to a
humble amateur with all the holes
in his panel bored a tenth of an
inch too big.

Introducing Guddle

As I entered the den a massed
smolc-screen came out—mostly
shag. I stumbled in, and saw
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Ambo was sittingon
the table playing a one-
string fiddle. . . .

i §

Ambo sitting on the table playing
a one-string fiddle. Twipe was
there, smoking a meerschaum carved
to represent the Durbar of 1897.
He had his 'phones, too, and all his
whiskers were present and correct.

‘ Ex-cuse me,” I coughed, ““is
this the Annual Smoker of the
A.O. of Gnus, or do you cure bacon
in your spare time ? ”’

Ambo gave one last hideous

MODERN

screech-1 on his fiddle and fell upon
me in welcome.

‘“ Welcome, brother,”” he cried.
“We are all waiting for you.
Take off your coat. Sit down.
Mind the cat. Have a cheroot.
Have you brought the wvalves?
This is Guddle, my partner.”

Ambo’'s ‘“ Low Passion’’

Heavens! More spud sellers!
Guddle was smoking a cherrywood
pipe of artistic (?) design. If
Handel had seen it he would have
wanted to play a minuet on it.
It is a moot point whether men
who effect cherrywood pipes should
be admitted to a radio club or even
be granted a licence.

I beamed on Guddle, and asked
him if he was keen on radio. He
repudiated the noticn stoutly, and
said that he was entirely given
over to potatoes, and that his
hobby was the crossing of them with
currants in the hope of producing a
cheap substitute for bottled fruit.

‘“Well,” I said, *‘ I live in hopes
of weaning Ambo from his " low
passion for the succulent root. We
begin to-night, don’t we, Ambo ? "

*“ Rather, old chap. We’'ve had

‘glorious times since you put the

crystal set O.K.
say, Pa?”

The Twipe stopped fumigating his
face-vines, took his pipe out of the
matted branches with a sharp tug,
aund shouted something through the
foliage.

Birds of the Ether

‘ He says he dcesn’t want you
to interfere with the crystal set
because it. is ' perfectly jing.
Smatterfact, old boy, I don’t see
what more one could do to improve
it. My wireless paper says that a
crystal set is'the ne plus ultra of a
multum in parvo. But—I say!
haven’t the B.B.C. been broad-
casting a lot of bird talks lately ?
I got old Skinnem, the naturalist,
to come over, and he says he
identified six distinct types of the
Patagonian cuckoo, a Lesser Spot-
ted Gasbill and a Chinese Chee-Pee-
Foo Bird. Are they on now, Pa?”’

The Twipe scrubbed the slider
briskly up and down the coil and
crouched over the set, locking like
the maned African lion about to

What ‘do you
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absorb a small gazelle. Presently
strangled sounds were heard trying
to pierce the undergrowth.

'“He says he thinks they are
whistling the overture to Lokengrin
in the cockatoo cage at the Zoo.
Isn’t this wireless a marvel ? Have
a listen. Ccme on, Pa, hand 'em
over,”’ said Ambo.

I felt very sad as I waited while
the Twipe tore the crystal-set

. . lwaited while Twipe
tore the set out of the
NV Ay O

eoesrassass R R R R ¥ PR P R PRy .n

out of thewvy. I knew what birds
he was listening to. Yes, it was
“a howler’s night. Captain Eckers-
ley was away on his holidays, and
the whole bady of licensees had got
~out of hand. I explained all this
to Ambo, realising that I had under-
taken a task bigger than a megohm,

“Well, all I can say is that
the Associated Potato Fanciers
wouldn’t stand that sort of thing
_for a moment,"” said Guddle, gravely
shaking his kead. ‘ Why, I kncw
a man, out Wallingford way, a Big
Grower, who had his membership
card starred, just becanse he recom-
mended the wrong fertilizer to the
Sub-Committee for the Improve-
ment of ‘ Mrs. Parker.’”

“ By Gum, so they did,” mut-
tered Ambo. “‘ Shecking case.
‘Mrs. Parker,” too. A fine speci-
men liké that. Dirty deg.”

An Argument against Valves!

“ All we can do is to educate
them,” I replied. ** Give them a
little of the right sort of brain—er
—fertilizer, you know.”’

*“That’s  another = argument
against valves, isn’t it? "’ asked
Ambo, looking wistfully at the map
of the world.

““ Not at all,” I said. ‘ Did the
Committee chuck ‘ Mrs, Parker’?
Neow ! if carried on, after blasting’
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IN PASSIN G — (Confinued)

the hopes and happiness of the
Big Grower by starring ‘his little
card.”

At this point the Twipe had to
go and have his Doxo and biscuit,
and with one accord we facedthe
map of the world, intent on Asia.
Ambo pressed his finger on Hong-
kong and Asia swung outwards on
a hinge, revealing its vast liquid
Tesources.

¢ On the Wrong Wavelet »

‘“ Ah-h,” sighed Guddle, laying
down his glass and filling up his
pipe. “ That’s most stimulating.
Goes bang to the tips of one’s ad-
ventitious roots, ha, ha! That’s
a technical term we Growers use;
I thought it only right to give you
one, as you've been telling us all
about this here ossivation on the
wrong wavelet.”

“ Ye-es ! thanks awfully,”’ T mur-
mured, thinking that if T didn’t
begin to preach radio in earnest
I might find myself -converted to
potatoes. Ambo closed Asia gently
and sat down. 1 took the crystal
set in my hand and began to
expound. °

“ Look here, Ambo! Last time
I was here you professed a desire
to get into the radio game, and
quit being an omery piker or
goldinged rubberneck, (That’s
Amervican, Mv. Guddle ; an adventi-
tious root of Emglish.) Thasso?
Well, then, why do wou now it
down with that.dear old lad Twipe

i Associated

Potato Fanciers wouldn’'t

stand that sort of thing
for a moment. . .

. s+ 1Jhe

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

—who must be mowed before the
winter storms begin—and pretend
to be satisfied with this child’s
fal-lal? Has it never occurred
to you that with a real set you can
listen to Talks on Tubers from
America, the home of spuds, the
ancestral 1and of old Lady Parker ?
Has. it +

Here Guddle sat up, and Ambo
was obviously impressed.

| won’t wash clothes.

“MHas it newver struck yeu that
the American Grower may hawve an
earful to say to his cousin .on this
side of the water ? Let me ask you
in all solemnity, What have you
done for the Potato? Have you
informed- yourself as to the method
of treating Scab in Tennessee?
Not by a jugful! Do you know
what President Coolidge does when

1 his eagle eye detects the first signs

of Phytophthora infestans amongst
his finest roots ? You donot! Do
vou imagine for one moment
that this baby’s pretty-pretty will
help you tolift more cwts. per acre
unless it can inform you what the
Potato Princes of Middle West
spray the Potato Fly with? 1 tell
you—you have got to think big.
You have got to get out into the
great open spaces where men are
Big Growers, where sandy loam and
porous sub-soil stretch for countless
miles and Bordeaux Mixture_ is
brought up in pipe-lines and
squirted on to the plants from
airships. That’s what!” Here I
paused, while I surreptitiousiy
rubbed the crystal witb a bit of
candle I had noticed amongst the
clutter.on the workbench.

A Sporting Offer

Both Ambo and :Gmddle sat
entranced, so I teek hgart amd
proceeded.

““ You think this twopenny souv-
enir is the last word in radio—the
snake’s spats, so to speak. Why,
vou can’t rely on it to werk
properly for two hours together.
Look at it, Ambo! Gaze, Guddle!
I'll bet you a couple of botties of

| Asia it won't work now. Are you

on ?”

Ambo took the set in one hand,
and looked at me as much as to say,
“ Where’s the catch? ” *“ Go on,
Julian,” said Guddle. ‘“It’s a
sporting ‘offer.” So Ambo hooked

1 up to his aerial and did the scrub-

‘bing business with the slider.

‘““No, no,” I remonstrated, * ¢
Tune in gradu-
ally till deafened, and then de-tune
till the Uncle sounds like a waiter
calling down the service lift. That’s
the rule.”

He then crept along the coil with
the slider, looking for all the world
like a biologist tracking a new
kind of flea. ]

‘‘ Bless my soul, man, ’ T sneered.
“Look at the cat’s whisker!”
It was pointing . to the ceiling.

“Ah!"” cried he. _‘ Of course.”
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“Of course,” T echoed. ‘‘ That’s
the beauty of a crystal set like
yours. Full of little playful
tricks |

‘“Sounds sort of dead like,” he
gloomed, as he gouged about in
the candle grease.

Enter the Twipe

‘ Make it a dozen bottles,”” T said
airily, highting a cigarette. . ““Call
up Mr. Twipe, if you like, and let
it nest in his Hanging ‘Gardens, the
ninth wonder of the world.””

“ You try, Guddle,” said Ambo in
a dead voice. But'Guddle declined,

. The Twipe wrestled
with the set again. . . .

s8ssedsaspesssananss smrscsmsssae oo e messeas ™

saying that the-coil looked too much
like a wire-worm for an Honest
Grower to play with,

Then enter the Twipe, with his
meerschaum dangling from Dhis
furze-bush ; it reminded me of an
old stove-pipe chucked.into a tree.

‘““Ha, the very man,” shouted

Ambo. “ If Pa can’t do #&t, no-one
can. - Here you are, Pa! Make it
work.,””

The Twipe needed no second
invitation, but seized the set and
retired with it to his corner, whére
he began to wear out the slider and
cail as usual, after #lwusting the
telephones roughly into the thickset
hedge like.a tramp coneealing a pair
of stolen boots.

Nearly a Tragedy !

“When T was studying Roots,
Lewes way,” began Guddle, * there
was a top-dresser, name of Martio,
who could tell sile with his eves
shut. Regular connooser, he was,
as the saving is. Give him a
kandful of sile, and he’d ram his
nose into it and then p’raps he'd
say, ‘Yer! ain't ’ad no tarp-
dressun this three-four year. Turble
bad! Bin ’a grawmblin’ un wi
thik there marsty muck come
oueEli LR & 47 7

Suddenly a squeak broke
through the Twipe's chevanx de frise

(Concluded on page 332.)
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S time goes on it
is becoming an in-
creasingiy difficult
problem for the
average construc-
tor to choose from
the host available

the valves for any particular set,

Constant changing of nomen-
clature, suppression of wvarious
types and the introduction of new
valves, approximately the same
in operation as some just removed,
but differing as a rule in a -few
essential theoretical features, be-
sides the bringing out of totally
fresh valves by the various makers,
makes the task exceedingly
difficult

For instance, since the last issue
of MoperN WIRELEss the Cossor
valve list has been revised, and the
names of several slightly altered,
while five completely new types
have been placed on the market,
two in each of the 4 and 6 volt
classes and one amongst the

2 volters.

I refer, of course, to the special
resistance capacity Cossor valve
in each class, and to the intro-
duction of the Stentor 4 and
Stentor 6, Mullards have brought
out the PMsb, a special resistance
capacity valve, which has an
impedance of something like
74,000 and amplification factor of

Left: The Mar-

Owing to the rapidity with which new
valves are making their appearance on
the market and the consequent growth
of the number from which the con-
structor may make his choice., the
picking out of suitable valves for any
one receiver is not an easy task. In
thizs article some of the new valves
are discussed and general advice is
given concerning the valves bzst suited
for use with the receivers described in
this issue—

By KEITH D. ROGERS.

37, while S.T.’s have introduced the
ST61A with a p of 40.

Then there is a complete break
away f{rom normal practice by
Marconi’s and Osrams in the pro-
duction of their KL1 series ; valves
which operate direct from the.
mains, the whole of the ‘energy
being obtained from the electric
lighting system.

“M.W.” Sets

With regard to the sets described
in this month’s issue, precedence
must, of course, be given to the
Combine 5, the full constructional
details of which are contained in
the booklet given away with every
copy of MoDERN WIRELESS.

The valve question as it concerns
this receiver is very fully discussed
by the authors of the various sec-
tions of the descriptive matter, but
I should like to emphasise their
remarks concerning the importance

Right: A popu-

coni D.E. 4 lar valve for
Power Amp. trtesistance
lifier. coupling and

H.F. amplifica-
tion:the D.E.5B

Prob

TR IS

of using suitable valves for this set,
if any hope of efficient results is
to be entertained.

Without in any way decrying the
capabilities of the 2 and 4 volt
valves—they are certainly little
wonders in their own classes—I
would very strongly urge all con-
structors of the Combine 5 to stick
to the 6 volt types when choosing
their valves. It has already been
pointed out by Mr. Allinson that
moderately high p valves should
be employed in the H.F. stages,
while one of the type of the SP55B,
or PMsb, will operate best in the
Det. position.

The L.F. valves require just as
careful consideration, for it must
not be forgotten that even the
first L.F. valve will have quite a
considerable variation in grid volts
to deal with, and must, therefore,
have a moderately long portion to
the straight on its characteristic
curve.

Therefore, in this position a valve
of the class including the DEs,
PM6, ST62 should be used, while
in the last stage a super-power
valve will be essential if pure results
are to be obtained.

As I said before, the various
experts in charge of the sections of
that receciver enumerate the valves
they consider best, and so I need
go no further inte the matter.

Thisillustration
shows the Edi-
swan P.V.5, an

excellentpower The Osram 4

valve for use electrode dull
with 6-volt. L.T. emitter — the
battery. D.E.7.
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THAT VALVE PROBLEM-—(Continued),

Skyscraper Amplifier.

Many constructors have written
giving results they have obtained
with the Skyseraper described in
last month’s MopErN WIRELESS, |
and several hawve asked for details-
of an L.F, amplifier suitable for
addition to that set, and capable
of providing loud- speaker repro-

L R YR TR I T L E TR T T PR T P Y T ¥ RO

Two two-volters. The Ediswan

resistance-capacity L.f. valve;

and the Cosmos S.P.18G of
average impeaance and mu.

R T R Ry seessarans ersseer

duction to the maximum purity |-

of tome. So a further article

giving details of a suitable amplifier |

is pubtished in this issue, but while
I can recommend this amplifier if

properly constructed and fitted

with snitable valves to the majority
of constructors without hesitation,

I do not advise its use in conjunc- |

A coupie of good powar valves

fer L.F. amplification; the
Cosmos 6-volt. S.P.55R with
impecdance of 3,500 ohms, and
the Osram 2-volt. D.E.6 with.an

R R R T Y TN

imgpedange of 10,000 ohms.

tion with the Kone loudspeaker,
unrless the valves are very carefully
chosen, owing to this instrument’s
sensitivity to the output impedance.

In this amplifier we have, as a

study of the theoretical circuit will |

show, the output from the detector
of the Skyscraper resistance coupled
to the first L.F. valve, which ampli-
fies via an L.F. transformer to the

| outputvalve. Asthefirst L.F.valve

will have quitea considerablevoltage
variation to deal with, it must be

capable of handling this withont |

distortion, and so I will suggest
the use of a valve of the DE5 class
such as the PM6, ST62, and By,
where loud signals are being- dealt

with; though louder results on
distant transmissions would be
obtainable by using a DEj5B,

ST61B, or similar valves. These,
of course, might be overloaded when
receiving a close station.

It would be advisable also, in view
of the fact that a high resistance
will be in its plate circuit when
the amplifier is in use, to use a
high p valve for the det. position,

. such valves as the PMsb, ST61A,

SP55B, Cossor RC, and Ediswan
RC being suitable, thouah I remem-

of reproduction, and you must
choose your valve with this. point
in mind-—either use a moderately
high impedance valve for the

c R diNE bR aete® BasPUetTeb bauabaaas Pesenaaban

Two new valves—the Cosmos

D.E.50general purpose ;and the

new Marconi K.L.1 valve for

operation direct from A.C.
mains.

detector and lower your output
when the amplifier is attached,
this being perfectly safe when
phones only are nsed ; or else use

8779

Thetheoretical circuit of the receiver wired up for use with
the K.L.T valves now on test in the *“ Modern Wireless ”

Iaboratory

ber I stated in last month's artxcle'
that too high an amplification factor
might cause distortion when phones
were being employed in the plate
circuit of the detector.

There you have an instance
of one of the many problems that
beset the searcher for maximum
signal strength together with purity

238

(Ses page 328)

R Ry T Y P TP LI R 2R R Ry eceocns .

a valve of really high amplification
factor, and risk slight distortion é6n
the edge of oscillation when phones
only are employed this method
giving maximum results with
amplifier attached. Better still,
the valve can be changed accordmg
to the required results:
(Contmued on page 528),
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Marcy,

N an ordiary
three-electrode
valve the electron
stream flowirg
batween filament
and plate is con-
trolled by the

eicctric field from a comparatively

mirute charge applied to the grid.

Instead of using an electrcstati-
cally-charged grid, it is possible to
control the plate-filament current

by a magaetic field applied from a

solenoid winding surrcunding the

cutside of the tubz.

MODERN WIRELESS

mo>nt to plate, but are
forczd into a curved path

which is the resultant of the static
attraction of the plate and the
magneticinfluenceof the axial field.

When the latter reaches a certain
strer gth the plate-filament current
is entirely cut off. The electrons
are swirled round and round the
filament in a spiral path, and so fail
to reach the plate.

At this stage the internal resist-
ance of the tubz is infinitely high.
By altering the strength of the con-
| tro! field by means of a rheostat

/‘/a?mu. 5P/-/~a'

ONS

=igzz -f+%+§+ﬁ+z?/
i
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/%G/VEI'I?OA/ 7- PE OF // ALYVE.

For instance, in the so-called
magnetron type of valve, shown
diagrammatically in Fig. 1, a
central filmanent F, heated by a
battery A, is surrcunded by a
cylindrical plate P which is main-
tained at a high positive potential
by means of a battery B. An out-
side winding W, carrying current
from a battery C, provides a control
means in place of the grid.

An Outside Control

Nermally the electrons emitted
by the heated filament will strike
straight across to the charged plate
in radial lines, as shown at the
right-hand side of the figure.

If, however, the outside control
windings are energised, theresultant
magnetic field passes axially along
the tube at right-angles to the
radial path of the electrons. The
consequence is that the eclectrons
no longer travel direct from fila-

~

or any similar device, the tubs
resistance can bz varied within
wide limits, and in this way the
arrang2ment can be made to func-
tion as a relay
or amphfymg

rotary valve as being similar in
action to the well-known ““ Barlow’s
wheel.” Before proceeding further
it may therefore be as well to
recall  this interesting piece of
apparatus.

Barlow’s Wheel

Barlow’s wheel, or Faraday's dise,
as it is sometimes called, consists
of a thin metal disc, Fig. 2, mounted
on an axle between the poles of a
magnet. The magnet has been
omitted for the sake of clearness,
but its field is indicated by the
arrows H.

If a battery C is connected te
two brushes, one P, on the peri-
phery of the disc and the other I
on the axle, so that the current
passes in the direction of the dotted
line arrows, the disc will rotate
continuously in a counter-clockwise
sense.

This is due to the fact that the
path of the current flowing from
the axle to the brush P, may be
considered as a conducting element;
situated in a magnetic field H. It
therefore experiences a torque tend-
ing to thrust it sideways according
to the well-known Flemings’ left-
hand rule for motors.

device.

The rotary
valve abcut to
bz described is
an ingenious
adaptation  of
this  principle
due to the well-
known French
inventor, M.
Lucien Levy,
whose name is
already known
to fame in con-
nection with the

superheterodyne
circuit.

M. Levy de- /'/-62
scribes his ——

Barcow’s Whees

0.8/3
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SPINNING THE

ELECTRON STREAM-—(Concluded)

In other words the arrangement
constitutes an electric motor, in
which the armature windings are
replaced by a continuous succession
of conducting paths formed across
the rotating metal disc.

In the Levy valve the metal disc
of Barlow’s wheel is replaced by a
rotating stream of electrons or ions,
which in effect form a series of
conducting elements.

Gas set into Rotation

As shown in Fig. 3, an evacuated
tube A, fitted with an outer circular
anode P and a central cathode C,
is constructed in the shape of a
flattened cylinder. This is placed
endways between the two pole-

" pieces of an electromagnet M so
that the magnetic flux passes
through the end faces of the
cylindrical tube.

Owing to the flat disc-like shape
of the tube, the normal electron
stream (if a heated cathode is used)
or the ionic stream from an un-
heated cathode, will flow radially
cutwards from the central electrode
to the ring-shaped anode, which
carries a high positive potential.

The transverse field from the
magnet poles acts, however, to
divert each electron from a straight
into a curved path, as shown at
the right-hand side of Fig. 3. Owing

to the effect of friction between the
free ions and the molecules of the
rarefied gas, the whole of the low-
pressure gas inside the tube is thus
set into rotation.

As in the case of an ordinary
motor, a back electromotive force is
created across the anode and
cathode which tends, at the limit

For high-frequency working the
tube A may contain mercury vapcur
or rarefied argon Or neon gases.
According to the inventor the
whirling ionic stream inside the pipe
will rapidly acquire a high speed,
owing to the extremely low inertia
of the moving fluid.

Fig. 4 shows a further application

////,//7L//-;/5;’ 4 ik

7 Rerwer-Srecan Vo i
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of rotation, to balance the voltag:
of the anode battery B:

A varying voltage applied to the
magnet winding alters the value of
the applied magnetic flux, which in
turn varies the effective resistance
of the anode-cathode path, and so
gives rise to amplified variations in
the output coil.

INPUT
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C ATHOOE

£
Srorary- STREAM

Vave.
(Cenroar Carrone,)
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of the ** whirling stream ” principle.
Here the evacuated tubz is made in
the form of a cylindrical annulus or
ring. and is set in a circular recess
bztween the poles of an electro-
magnet M, the windings of which
are shown at W.

The filament F is a continuous
ring which is heated by a battery
B. The plate P is similarly ring-
shaped and carries a positive
potential from the high-tension
battery. The arrangement of the
valve and electrodes are shown in
cross section in Fig. 4a.

Owing to the annular shape of
the tube, the path of the normal
electron flow between filament and
plate is everywhere at right-angles
to " the magnetic flux passing
between the poles of the electro-
magnet.

No Speed Limit

As a result. the whole of the
electron stream is subjected to a
steady force which tends to urge it
laterally round and round the cir-
cular orbit of the tube. As the
electrons have no inertia there is
practically no limit to the speed
which can bz attained by the
whirling stream.

M. Levy states that he has con-
structed rotary-stream tubes of this
type capable of being used (a) as
relays both for high and low fre-
quency work, (b) for converting
alternating into direct current, and
vice versa, and (c) for generating
high-frequency oscillations. p g


http://www.cvisiontech.com
http://www.cvisiontech.com

MarcH, 1927

MODERN WIRELESS

I HENEVER we
hear grinding, grat-
ing or tearing
noises coming
regularly or. at
intervals from the
telephone re-
ceivers, we are prone to exclaim,
‘““Oh, there are those wretched
atmospherics again,” and to leave

...... -
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it at that. Now noises closely
resembliing those caused by atmo-
spherics may be produced in a score
of different ways within the set
itself, and -1 am quite sure that
much of the persistent atmospheric
interference complained of is due
really to what I call “ atmospherics
that aren’t.”

A case in point occurred to me in
the early part of the autumn.
friend whose house is quite close
tomine isa very keen long-distance
worker. Every time that 1 met
him in September and October, he
told me with something like a sob
in his voice that he could do nothing
at all owing to the prevalence of
atmospheric -interference of the
most violent kind. I use my own
set for D.X. work on two or three
nights each week, and though I had
certainly noticed atmospherics-at

A

Ny

How many of the

times, they had seldom been so seri-
ous as to make reception of distant
stations impossible. Certainly 1

- never found them anything like so

bad as did my friend, who.was using
a set very similar to my own.

It was fairly clear, then, that the
noises which were so wortrying him
were not due to genuine atmo-
spherics. We spent a very long
time over his receiving gear before
we found the cause, but eventually
we ran it to earth in a component,
which is quite the last that most
people would suspect of causing
noisiness, though my own experi-
ence shows that it is not at all an

aemmmnerssmssenenansee  UNICOIIMON  cul-
prit. This is the
filament accumu-
lator. The cause
of the troublecan
be understcod
easily by a
feference
to Fig. 1.
The screw
ihread
thestudding |

Faulty grid bias battteries, lodse

transformer connections

pherics.
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peculiar noises—apart from

signals—that are frequently heard emanating from

the loudspeaker or telephones of a wireless set can

really be set aside as X’s ? As our contributor points

out, probably most of them are curable and have
their origin in the receiver itself.

By R. W. HALLOWS,

of one of the terminals holding the
connecting strap between the two
cells (it was a 4-volt accumulator)
had become stripped, and it was,
therefore, impossible to tighten the
nut bard down. The result was
that a very * chancy’ contact
between the two cells wasoccurring,
with consequent fluctuations in the
current delivered to the filaments

of |

or
faulty transformers are frequent
causes of “home-made '’ atmos-

A Fommas Ceeaner

oY
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~ame

of the valves. Since the tem-
perature of these was not constant
the emission varied and noises
occurred.

An accumulator can become
noisy even though all the con-
nections are perfectly tight; in
fact, 1 have known a consider.
able number of cases in which
this has occurred. If either
the lead strip or the terminals
become corroded through. the
action of acid fumes from the
battery there may be very poor
connections with consequent
noisiness. When, therefore,
 atmospherics ”’ are prevalent
and your neighbours do not
complain of them, one of the
first steps that should be takzsn
is to clean thoroughly all the
terminals, and the ends of the
lead connecting strip, if this is
of the detachable type. The
simplest way of cleaning
terminals is to make use of
the handy little device shown
in Fig.-2.
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ATMOSPHERICS THAT AREN'T—(Continued)

It consists of nothing more than
an empty cotton-reel with discs of
emery cloth seccotined on to
either end, holes in them being
pierced to correspond with that
which runs through the reel. To
use the cleaner, remove the milled
nut from the terminal and pass the
re2l on to the shank.

Press it hard down and turn
it backwards and forwards two
or three times. This will make
te seating bright in a matter
of seconds, The underside of the
milled nut and the surface of
the connecting strip should be
cleaned by rubbing them on a piece
of old emery cloth. Do not forget
that the ends of the leads from the

How Norsiness way Devecor w a
l Guass-Caseo Accusvcaror (6.3
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filament battery to the set may also
bscome corroded. If they show
any signs of this freshen them up
eithér with emery . cloth or by
scraping with an old knife.

An Accumulator Fault

Glass- cased accummulators are
bzcoming very popular nowadays
b:zcause they do not possess.the
v.ce of frothing, which seems to be
inlierent in most celluloid-cased
sccondary batteries. A cell of a

much used kind is shown in Fig. 3.

The top of the case is sealed off with
pitch or bitumen, and through. this
covering pass the lugs which are
connected to the two sets of plates.
They are held in position by the
sealing, and frequently they have
no other means of support. If the
accumulator is lifted by its termin-
als, it is only a matter of time for
one or both of the lugs to become
loosened so that they can be moved
up and down besides developing a

|

certain amount of lateral play.
Any jarring will now cause the
plates to move slightly, and this
seems to give rise to noises.

The degra: of noisiness for which
a battery wliose plates have bzcome
loosened in this way may be
rasponsible has to be heard to be
believed. T can assure the reader
that it is quite as bad as that which
is due to the worst type of atmo-
spherics. When noisiness manifests
itself always make sure, if you are
using a glass-cased accumulator,
that there is no play in the lugs.
If there is, you may feel pretty
confident that you have tracked
dcwa the main source of the
trouble.

The High-tension Battery

It has often been said by expert
writers that when noisiness is
noticed in the receiving set the
first component that should be
suspected (and usually the last that
is) is the high-tension battery.
When it was first made, some years
ago, that statement was probably
quite correct. High tension bat-
teries in the early days of wireless
were exceedingly unreliable, though
the average wireless man was in-
clined to take them for granted, and
not to regard them as a likely seat
of the trouble until he had ex-

| hausted almost every other pos.i-

bility, To-day matters are rathc.
different. Excellent high tension
batteries of both the dry and the
accumulator type are now available,
and my experience is that they are
comparatively seldom to blame.

Naturally, if a small battery is
used for working a multi-valv set,
so that the drain on its tiny cells is
more than they can stand, or if the
battery is of some nameless make, it
is more than likely that sooner or
later (probably sooner!) it will
bzcome noisy. Accumulator high
tension batteries seldom develop

BT
g
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noisiness unless some of their czlls
have been ‘ killed” by over
charging, and the best dry batteries
of to-day can be run down to less
than one volt per cell, and yet re-
main perfectly quiet. I would say,
therefore, that if your high tension
battery is a good one, you may re-
gard it as a possible, though not
probable, cause of noisiness.

The ¢ Stethoscoping ** Method

It has often been said that there
is no means of telling whether the
high tension battery is noisy or not
except by means of the substitution,

A striking

photograph of
the real thing—
a display of

nature’s forces
that will give
rise to atmos-
pherics in wire-
less receivers
over a wide-
spread area.
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ATMOSPHERICS THAT AREN’'T—(Continued)

method. This, again, is not strictly
accurate, for the * stethoscoping ”’
method which is shown diagram-
matically in Fig. 4 will generally
serve to show up a battery that is
really bad. To test out a battery
in this way it is necessary to use
a wire-wound resistance of 50,000
to 100,000 ohms. If the battery
were connected directly across the
primary of a transformer an ex-
cessive amount of current would be
passed with evil results to the
battery and possibly also to the
transformer. The resistance cuts
down the amount of current taken

BT P PP

/F THE L£GS ARE £005E IN

THEIR JE IrINGS NOISINESS MAY
. occurR

to a reasonable figure—if a 100-volt
battery is being tested a 50,000 ohm
resistance will allow something

under 2 milliamperes of current to

pass and a 100,000 ohm resistance
1 milliampere.

Anode Resistances

The transformer should be prefer-
ably of a type with a big step-up
between primary and secondary
so that any voltage fluctuations in
the output of the battery may be
amplified as far as possible beforé
they @ré transfefrred to. the tele-
phones. The battery should--be
tested alter it has been under load
in the Teceiving set for half an
hour or so, for then its weaknesses
will be. most apparent. If it is all

that it should be ro sound whatever -

will pe Reard in the telephones, but
if its output is fluctuating small
noises may be-heard. The sounds

will never be very loud, and.the |
slightest murmur or ¢rackle should. | .

be regarded, as a sign that. the
battery is in bad condition.

It 'is essential that the resistance
used should be of the wire-wound
type,. for composition resistances
may themselves be fertile causes of
noisiness. - In most of them .the

high fesistance condueting path 154

made by minute particles of carbon
or some similar substance embedded
in plaster of Paris. When they are
new the path is fairly continuous,
but as time goes on slight inter-
ruptions may occur in it.
this happens arcs of microscopic
dimensions are formed between
adjacent particles, the resistance
varies, and there is an outbreak of
noisiness. Should an anode resist-
ance be suspected of causing noisi-
ness in a set
resistance-capacity coupling the
most satisfactory method of finding
out whether it is or is not to blame
is that of substitution.

Substitution Tests

It frequently happens, however,
that when the trouble occurs one
has not available another resistance
to substitute for the first. In such
cases the resistance should be
removed from its holder, and the
secondary of a low-frequency trans-
former connected by wires to its
terminals. The coupling is thus
converted into choke-capacity, and
the set will continue to function.
If noisiness continues then the
anode resistance is guiltless, and the
‘“ atmospberics that aren’t’ are
being produced in some other part
of the set. The grid-leak should
also be tested by substitution,
Should the noises no longer be
heard when either of these changes
has been made, the grid-leak or
anode resistance, as the case may
be, is undoubtedly at fault.

Valve-holders can be a very
fruitful source of unwanted noises.
Holders of the type seen in Fig. 5,
either bought or home-made, are
frequently used, and these are per-
fectly satisfactory, unless one of
the legs happens to come loose in its
seating in the ebonite. When this

When'

which employs-

occurs the holder may not grip all
the valve pins properly, a “ chancy ”’
contact resulting from one or more
of them. In such cases noisiness
manifests itself, particularly when
the room is shaken by the passing
of heavy traffic or by the footsteps
of anyone crossing the floor.

Transformer ¢ Breakdowns '’

Vibratory valve-holders also
occasionally give trouble of the same
kind through the breaking of one
of the spring connections between
the terminals and the legs. For-
tunately, it is an easy matter, as
a rule, to ascertain whether valve-
holders are responsible for noisiness.
Place a finger on the top of each
valve in turn and rock it a little,
first backwards and forwards, and
then sideways. Should there be
any defect in the holder loud noises,
and possibly a complete momentary
cessation of signals, willoceur when
this is being,done.

This test, .however, dees not
always mean that the holder is at
fault. It may show merely that the
valve pins require splaying with
the blade of an old pocket-knife,
or that one or more of them have
become loosened in the cap. Loose
pins can often be set again with a
little Chatterton’s compound.

A cause of noisiness wiich is not
uncommori is to be found in a break-
down in the windings of a low-
frequency choke, or in the primary
of a low-frequency transformer,
For a long time it was not under-
stood how ‘ burn-outs’ could
possibly occur since the load pass-
ing through windings is never
more than a fraction of what wire
of the gauge should be able to
withstand indefinitely. When a
broken-down transformer is taken
to pieces, it is nearly always

However sim-
ple a receiver

may be any
pencil lines
on the panel
should be

carefully re-

moved before

testing the
set,
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ATMOSPHERICS THAT ARENT—(Concluded)

found that there are obvious signs
of corrosion in the neighbourhood
of the break. After a good deal of
research the cause has now been
found and preventive measures
have been taken.,

The Only Real Test—

In order to wind the fine wire
evenly and-tightly on to the former
the operator must feed it on through
hand. Now the human skin is
never perfectly dry. If the wire
passes through the bare hands a
small amount of perspiration is
absorbed by the silk or cotton
covering, and may make- its way to
the wire within. Here it sets up
corrosion and eventually the wire is
eaten through. Winders are now
provided with special silk gloves
or other devices, and since this
precaution has been adopted break-
downs have been far less frequent.

The general symptoms of a choke
or transformer break-down are that
noisiness is as a rule comparatively
slight when it first manifests itself.
It bzcomes steadily worse and worse
ard is at length succecded by
complete silence, neither signals nor
noises being heard owing to the
break dowa. The only real test for
a partial break-down in the
windings is that of substitution ;
a complete break-dcwn may be
found by the ordinary test for
continuity.

Loose Leadé

Loose leads can cause the most
violent kind of ‘‘ atmospherics that
aren’t,” When jarring increases
the amount of unwanled noise
coming from the set test out the
valves and their holders first of all,
as recommend:d above, Should
these be found to be above sus-
picion one may feel practically
certain that a lead is not properly
connected to its terminal. - Here is
a simple and very effective way of
discovering just which of the
many wires within the cabinet
requires attention. Switch on the
set, and with a pencil or wooden
tk wer work over all the leads,
touching each lightly and moving
it a little to and fro. Evenin a big
set which may contain a large
number of wires a loose connection
can be found by this method in a
matter of a few minutes. It is
cdvisable, hcwever, to conduct
the search methodically.

The best way is to begin with the
high and low-tension busbars, and
then to go to the high-frcquency

end of the set. Test all the leads
in the grid, plate and filament cir-
cuits of each valve in turn. Be
particularly careful to try con-
nections soldered to jacks, where
these are used. The tags of some
jacks are nickelled, and if soldering
has been done without removing
the nickel covering a dry joint is
very likely to occur.

Grid Batteries

Do not forget to renew your grid
batteries periodically. Though the
current load on them 1s almost in-
finitely small they do not last for
ever since dry cells deteriorate in
time even when on open Ccircuit.
It is a safe rule to throw away any
grid battery which contains even

causes of noisiness,. though space
prevents me from doing more than
mention just a few of them. 1f the
marking out of an ebonite panel
which is in contact with ‘live”
portions of components at con-

siderable  potential  differences
has been done with a lead pencil,
* atmospherics ’ are more than

likely to occur, since the pencil
deposits on the ebonite graphite,
which is a fairly good conductor.

Marking out should aiways be done,

therefore, with a scriber. Good
ebonite of known make can be relied
upon, but if you are foolish enough
to buy cheap stuft of unknown
origin you may be bothered by
noisiness. Lastly, do not forget
that the trouble may be caused by

S ot

Nothing is more irritating than to find, on trying to tune
In a programme, that one of the variable condensers is
faulty and either making bad contact or shorting.

one cell whose E.M.F. has dropped
toonevoltorless. The grid batteries
should certaialy be tested every
three months, and twelve months
should be regarded as about their
maximum useful working life, A
faulty grid battery can be the cause
of a prolific crop of noises.

Due to Dust

Noises exactly like atmospherics
are frequently caused by the
accumulation of ‘dust between the
vanes of variable condensers, for
some of the little particles are fairly
good conductorsso that small short-
circuits take place. Besides caus-
ing noisiness an accumulation of
dust between the vanes of a neu-
tralising condenser may also lead
to a somewhat expensive ficework
display involving several valves.

There are many other possible
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a broken or partially broken lead to
your ’phones or loud-speaker.

Not at all Reliable

To see whether the fault is here,
switch on and go carefully over the
leads by taking a length of about
six inches at a time between the
hands, moving it about and twisting
it slightly, If there is a break
you will soon locate it in thisway,
for when you reach the length in
which it has occurred movements of
the wires will cause an outbreak of
very violent noises.

By the way, the old test of
disconnecting the aerial and earth
in order to discover whether the

‘noises beard are due to atmo-

spherics or not is not completely
reliable, for powerful atmospherics
may still be heard owing to direct
pick-up effects.

-
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A review of the

practical progress

made in dealing
with

H.F. problems.

A{HEN omne reviews
the progress that
has been made in
the science of wire-
less during the last
year, one out-
standing feature
appears to be the extraordinary
progress made in high-frequency
amplification.

A year ago the neutralised cir-
cuits which were available were
drequently as tricky to handle as
the unneutralised ones, and they
were little used and generally
mistrusted by the unexperienced.

Thanks to the efforts of a number
-of independent research workers,

"ModemHF Placﬁcé

much queerer, however, when one
notices how even to-day one sees
similar methods still practised.
As an actual fact, I saw a  set
quite recently in which a stage of
tuned anode H.F. was used, and
the method of controling oscillation
was by .dimming the filament by
means of the filament rheostat,
a practice that is absolutely
inexcusable in these enlightened
days.

In the bad old days we had
inefficient components that oscil-
lated in spite of themselves, and to
cap it, we used potentiometers as
a means of stopping these (com-
paratively) feeble oscillations.

YT LOIL
WIRELESS

By
C. P.ALLINSON,
AM.LR.E.

first difficult to get, but in due
course they became available. In
common with many other experi-
menters I made up a 2 H.F. set
using this scheme and found, as
the others did, that it was stable
without the use of the neutralising
capacities.

Tuned Anode Neutralisation

This was due to the totally diff-
erent characteristics of the valves
which were in use over here as
compared with those current in
America.

The next circuit that became
popular was the tuned anode
neutralised circuit, and for the

it is now possible to construct
receivers employing many stages

of high-frequency amplification
with the certainty that the com
pleted set will be stable and easy
to handle.

Queer Practice
It seems queer when one looks
back and . remembers that such
methods as detuning and applying
positive bias were used in order
to control oscillation. It seems

It is cunous to note that the era
of low loss instruments coincided
almost exactly with the intro-
duction of neutralising circuits for
high-frequency work, and is fairly
obvious that without these latter
low loss coils and condensers
would have done us but little
good.

One of the first neutralised cir-
cuits which was published in Eng-
land was the Hazeltine neutrodyne
circuit. Practical details were at

245

benefit of those who may be inter-
ested in the question, but do not
quite recollect the arrangement, it
is shown in Fig. 4. The aerial is
shown auto-coupled to an induc-
tance L,, tuned by a wvariable
condenser C;, which forms the grid
circuit of the H.F. wvalve. The
tuned anode coil L, (tuned by C,)
has coupled to it a coil L, which is
connected between grid and filament
through a neutralising condenser
C. as shown. The next valve is
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hecwn functioning as a detector,
but it may, if desired, be a further
stage of H.F. amplification.

This arrangement was found to
be considerably more satisfactory
then waiting for the set to stop
oscillating, and it could be used up
to three stages of high-frequency at
a pinch, though it was frequently
found to be uncertain in action.

The Split Coil Method

Early in 1926 the split anode
and grid coil method of neutralisa-
ticn were first used over here to
any extent, and these circuits
ushered in a new era in high-
requency amplification. Naturally
enough certain difficulties were at
first encountered, but the circuits
as then employed are practically
the same as we are now using. We
have merely found out certain
things that either must be done
or must not be done.

Take, for instance, the neutralised
stege of H.F. shcwn in Fig. 2.
This émploys the split anode coil
neutralising scheme.. The grid coil
L, (tvned by C,) is connected te-

tween grid” and filament of the
H.F. wvalve. In the plate
circuit of this valve is a coil L,
which is coupled to the grid circuit
of the detector valve (or maybe a
further stageof H.F.) by L;. Instead
of the high tension being connected
to the end of the anode coil oppo-
site to the anode, it is taken to the
centre point, the far end being con-
nected back on to the grid through
a small neutralising capacity shown
as C,. By substituting a capacity
as shcown by its theoretical symbol
for the grid to plate capacity and

redrawing, we get the diagram
shown in Fig. 3 “a” and by re-
arranging it slightly, we get

Fig. 3 “b.”

It will be seen that this gives us
a capacity potential divider for
H.F. currents. L, C, is the input
circuit and L, C, the ouput, while
Cg-p is the grid-to-plate capacity,
and N.C. the neutralising capacity.
It is merely necessary, therefore,
to get the proportions of N.C. to
Cg-p equal to AB to BC for a
balance to be obtained, so that the
energy fed back through the inter-

electrode capacity will be equal
and opposite in phase to that fed
back through the neutralising
capacity. Since, however, a
capacity has a higher impedance
at ‘a lower frequency, and vice
versa. for an inductance, it 1is
necessary that_the .point B be as
near as possible at the centre of the
inductance L,,

The Grid Return

Referring back to Fig. 2, the
conditions required by this circuit
are, firstly, that the sense of L,
be correct with regard to L;, ie.,
the coupling must be in the right
directicn, and, secondly (an equally
importent point), the coupling be-
tween the two coils must be tight
enough. ' If one of these conditions
is not cbrcerved, it may not be
found- possible to obtain a balance
at all frequencies, if at all.

One of the most successful cir-
cuits of this type that I have used
is one that I originally described
as the result of some research
work that I carried out cn H.F,
amplificaticn in which I found that.

Y z 1 <
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Above (Fig.4.) is the tuned anode neutralised
its kind to become
popular in England. To the right is a field-
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H.F. PRACTICE—(Continued)

by leaving the grid of the HF,
.valve free, T could get a higher
.degree of amplification.

This increase, T found, could be
retained either by using a H.F.
choke or a high resistance in series
with the grid return.

The first practical receiver in
.which ‘I used this circuit was in
conjunction with fieldless coils, and
I have since, experimentally, used

H.F. functions they are also neu-
tralised for L.F.work. This means,
of course, that low-frequency chain
reaction does not occur, and it is
possible to make the .detector
valve oscillate in the conveéntional
manner by the use of reaction
without those devastating howls
and groans wlhich are so -often
experienced in the old types of
reflex receivers, being generated.

this circuit for three stages of H.F,
amplification without any.difficulty.

The circuit of a receiver employ-
ing this scheme is shown in Fig. 5,
and it will be seen that the inclusion
of H.F. chokes in the grid returns
largely help to eliminate, or prevent
the formation of, parasitic oscilla-
tions.

Suitable for Reflex

The use of these chokes has,
however, certain disadvantages on
the long waves, and in such cases
the use of resistances is to be
preferred. A suitable value for
these is in the neighbourhood of
100,000 ohms, but the circuit is
not then quite so suitable for short

wave work, though I have been as |

low as 60 metres om occasion
without any real difficulty.

Tnis circuit, it will be seen,
lends itself very well to reflex
work, for the L.F. impulses are fed
into the H.F. circuits at the nodal
point of the grid coil, so that any
stray coupling between stages
owing to the self capacity of the
L.F. transformer is reduced to a
negligible quantity. The result is
that it is a simple matter to use
two fully reflexed stages of HF.,
and provided that they are cor-
rectly neutralised as regards their

I have made up a receiver ex-
perimentally with this circuit, in
which two H.F. stages were re-
flexed, the first resistance-capacity
and the second transformer, follow-
ing up with a further stage cf

The design of modern
tuned radio-frequency stages, calls for great care in the
spacing of the different circuits

multi-valve

usnally to be recommended where
a two-stage reflex receiver is used
for local work.

Improvements in this circuit
have largely been :made in tke
method of winding the anode coil
splitting it into two portions wound
one over the other—one for the
anode coil, -and one for neuntralisa-
tion, for example, ascertaining the
correct number of turns to work
with certain valves, the correcc
degree of coupling; 2nd so on.

Getting the correct coupling -is
by no meansan unimportant matte-,
since, if the coupling is too loose,
correct neutralisation may not he
obtained, while if it is too tight,
selectivity will be lost.

Development of Fieldless
Coils

The adaptation of this circuit to
the-tuned anode method of high-
frequency - coupling is -shown in
Fig. 1, and this was found to be
an extremely successful circuit as
long as it was confined to one, o~
at the most two stages. More than
this number, it was found, gave rise
to parasitic oscillations with the
result that the set went dead. This
trouble was also experienced to a
certain extent with the Fig. =
circuit if more than two stages
were used, and it is the generation
of these parasitic oscillations that
is one of the bugbears of multi-stage

receivers, with their

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

transformer coupled L.F. without
any trouble as regards L.F. oscilla-
tion occurring. The only trouble
I did have was on the local station,
and this was due to overloading of
the dual valves forcing them into
oscillation. By wusing wvalves of
the D.E.sa type, it was found to
be a fairly simple matter to stop
this, and valves of this type are
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neutralised high-frequency circuits.
The question of fieldless ceils may
prove of interest here, and as I
designed one of the makes now on
the market, I can give some idea
as to the chief requirements of

| fieldless coils.

The point that attracted my
attention to fieldless coils was the
(Continued on page 330)
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When winding lattice coils, are the
spacing turns counted ?

No; zigzag spacing turns have
negligible inductance, and may be
neglected when counting the turns
of the coils mentioned.

I am employing a voitmeter of
moving coil type to measure the
voltage of my H.T. battery, but am
informed that I should place a resistance
in shunt with the meter to obtain a
correct reading. Can you tell me what
resistance I should use ?

None.
voltmeter will increase the current
taken from your battery. To de-
crease the current a resistance
could be employed in series with
your instrument. If a series re-
sistance of equivalent resistance to
the resistance of the meter were
used the reading on the Ilatter
would have to be doubled to give
the voltage of the battery. If your
meter is of high resistance—e.g.,
of the order of 60 to 100 ohms per
volt—no series resistance will be
necessary.

Recently I have altered my set {de-
tector and two-note magnifier type!, by
adding an H.F. valve using tuned anode
coupling. Originally the set oscillated
smoothly, but since the addition, despite
a reversal of leads and the trial of a
larger reaction coil, I cannot obtain
oscillation. Where shall I look for the
fauit P

Probably you have omitted to
alter your grid leak connections.
The parallel connection will
function well with the detector
arrangement, but when a tuned
anode coupled valve is added one
end of the leak—namely, that not
connected to the grid of the
detector—must be taken to L.T. 4.
If this is not effected considerable
positive bias from the H.T. battery
-is impressed on the detector grid
and unusual stability with loss of
reaction effects will result,

How can one tell at a glance the
nominal voltage of an accumulator
battery ?

The nominal voltage of a single
cell of an ordinary type accumula-
tor battery is two volts, so that the
working voltage is given by the
product of twice the number of

A resistance across your-

cells. By a single cell is meant a
single compartment in which a
given amount of electrolyte and a
given number of plates are confined.

A single test-tube cell with only
two plates (e.g., of an H.T. battery)
gives a voltage of the order of two
just as much as does a large cell
with several plates used for fila-
ment lighting. The number and
size of the plates in a single cell
determines only the current which
the cell will give and does not
affect the voltage. To determine
the approximate voltage which
can be obtained one is, therefore,
only concerned with number of
cells,

To obviate frequent battery charging
I wish to employ dull emitter valves in
my set which I made for bright emitters.
I am told, however, that my variable
resistances will have to be changed for
30 ohm fypes. Is this correct?

A change is necessary only if you

The Trans-
atlantic
Telephone
Service.
Some of
the control
panels at
the new
Houlton-
Maine sta-
tion, which
works in
conjunc-
tion with
Britain's
giant G.P.O.
station at
Rugby.
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wish to use .06 ampere valves, With
these valves worked from a 4-volt
accumulator or a -44-volt dry cell
o ohm rheostats are required.
our resistances are probably of
5 or 6 ohms type, and should be
ulte satisfactory to control the
lament current of either 6- or
2-volt valves run respectively from
a 6- or 2-volt supply.

The minimum resistance required
may be obtalned by subtracting
the working filament voltage of the
valve or valves from the voltage of
the L.T. supply and dividing the
figure thus obtained by the normal
filament current in amperes of the
valve or valves.

What is meant by a ¢ burn-out *’ of
an L.F. transformer winding ?

A breakdown in, or discontinuity
of a winding is often erromeously
referred to as a ‘ burn out,” this
latter being a misnomer. The
gauges of wires employed for trans-
former windings are sufficiently
generous to preclude of any actual
using due to inability to carry the
currents present in practice. A
generally accepted explanation of
such failures is that fluctuating
currents in the primary windings
give rise to correspondingly
fluctuating magnetic fields, and
these react upon the turns of the
windings themselves, setting up
actual mechanical vibratlons which
may give rise to stresses, finally
resulting in fracture of the wire,

........................ ®eensecesscssscscsincshod
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By G. V. DOWDING, Grad.l.EE. (Technical Editor).

HESE are days of
su p e r-efficiency,
and we appear to
have sailed
through the era

of whether or not the rheostat

should be regarded as obsolete, but
the fact remains that in some cases
a rheostat is essential. For in-
stance, there is no method of ad-

sach a it s almost
essential.
Many modern sets demand anode

bend rectification, but so far they

B L R e R R TR R

purpose

of startling inven- | justing an anode bend rectifier

tion and to be | equal to that of |using a : 28
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: % 4 2 volt 25 amp. valve used
30 25 20 15 /0 s ; g
tU’S" RMEOSTAT RESISTANCE IN OHMS 3 with a 5 ohm rheostat.
development. In the radio world

every component and every acces- |
sory that goes to make an up-to-
date receiver has been hauled on to
the research bench and peered at
with microscopes. Little bifs have
been chipped off condenser vanes
and variables passed on to sales [
managers labelled ““ New ultra
low loss, super straight line,”” trans-
formers ticketed ‘‘Carve now |
straightened™’ and so cn.

S A
'-"'"’*\'\"‘:*,N

e

" MWeurrenT Frow ramOUGH
Bl uwoLe circurT oirecTLY

IN PROPORTION WITH
RESISTANCE OF WHOLE
CIRCUIT .

PN RESISTANCE ACROSS HERE
VARIES EQUALLY WITH
MOVEMENT OF RWEOSTAT
CONTACT

A Controversial Subject

But should I have said gverv
component ?  What about the
filament rheostat, .that {faithful
article s6 long taken so much for

RESISTANCE.

.granted and now ruthlessly pushed Aispro
aside to give light and air for those colsralin

clever little barreters and those
awkward little resistors (which are
never just the value they should be
when we want to use them for thcse
new valves !),

Now many articles have been
written on the controversial subject

il This “photographic diagram,"”

consulted in conjunction with

the accompanying text, should

help the readerto visualise why the average rheostat falis
to provide S.L.R. (Straight Line Rheostat) Control.
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WHY NOT S.L.R. CONTROL ?—(Continued)

have' not appeared to have de-
manded scientifically designed fila-
ment rheostats to enable this to be
carried out in a really efficient
menner. And there are still many
other circuits that are very popular
in which one or more filament
rheostats are essential,

What Is Wanted

Of course, filament rheostats
have ‘* progressed ** a little. What
amateur nowadays would use one
of those pre-broadcasting atro-
cities? Certainly the little milled-
knob turns more or less smoothly
:nd the moving contact of the
present-day rheostat no longer
makes and breaks the circuit as it
passes over the resistance wire;
but apart from these purely
mechanical improvements, little
else has been done to it.

In my opinion a truly ‘‘ Straight
Jine”’ rheostat would be of far
more value than, say, a so-called
 low-loss "’ coil or, for that matter,
a low-loss variable condenser.

Most filament rheostats give
‘““ straight line”’ variations of re-

27
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A terrible steepness results
when a 30 ohm rheostat is
used with a two-voiter. But
even this steepness, which
will cause no surprise, does
not givean indication of the
true state of affairs.

@8sesieiescetsitossatesacenans asscsssannens vesns

sistance simply because the re-
sistances of most of their windings
are directly proportional with their
lengths of windings. A 30-ohm
rheostat, ‘' half in,” will give 15

ohms, ““ quarter in "’ 7} ohms, and
SO omn.
But then the old semi-circularly

van d variable condenser gave
‘ straight-line capacity ”’ varia-
tions. The modern variable con-

denser is designed so that it takss
into consideration those external

| I [
~6VOLY ACCUMULATOR
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RHEOSTAT RESISTSE IN OHMS

Frc. 4.

A ten ohm rheostat is fre-

quently used with a 6 volt

25 amp. valve, Above is
the result.

£.084.

factors with which its own property

is to be intimately linked. Not so
the rheostat; this article has, and
a wiys has been, asked to give
nothing but straight line resistance
variations up to various maxi-
mums.

“ Logical Control ”’

* Smooth control ”* has been the
cry of countless filament rheostat
menufacturers, but what one has
quietly and triumphantly come
foiward with “ logical control ™ ?
And no filament rheostat, to my
knowledge, takes into accovnt
factors external to it and provides
a control equivalent to S.L.F. vari-
able condenser tuning.

In America a rheostat has been
introduced which is styled a
* straight line ” rheostat. The
description is misleading, for it
merely provides a straight line re-
sistance variation as do most other
types. However, it does provide a
very fine or ‘ vernier ’ control,
but still not what I would call a
" logical control.

A filament ‘rheostat controls
resistance, but this resistance varia-
tion is merely a means to an end.
It would be better to regard a
rheostat purely as a filament current
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or filament temperature or, best of°®
all, as a filament electron-eniission
control.

It must not be forgotten that the
resistance of the filament rheostat
forms but a part of the resistance
in the filament circuit and is, in a
sense, the least important and most
wasteful. The resistance of the
valve is the primary consideration,
as this directly limits the valve’s
current consumption.

Controlling Current
Consumption

Now let us see exactly how an
average rheostat, by introducing
additional and controHable resist-
ance, plays its part in controlling
this current consumption.

Take as an example a valve rated
at 5.5-6 volts .1 amp. An actual
valve of this type I have tested
takes exactly this .1 amp. at 5.5
volts. Now per Ohm’s Law, volts
divided by the amperes gives ohms,
threrefore this valve has a resistance
of 5.,‘5 or 55 ohms. Now if we
place this valve in series with a 30-
ohm rheostat and a 6-volt accumula-
tor, as per Fig. 1 (such a combina-
tion is frequently advised in the case
of anode bend rectificaticn; we find

-
-

g

A rheostat modified to true

S.L. requirements. Even this

component is not, however, by

any means graduated with

sufficient * balancing steep-
ness.'

that the rheostat resistance-fila-

W ki .
\ 3 ' -‘5
L AVIvaY

" ment current curve is as shown in

Fig. 1. And remember that the

~divisions of resistance shcwn (o, 3,

10, etc.) represent equal movements

of the rheostat knob and fointer.
It will be noticed that the curve

becomes much steeper tcwards the
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WHY NOT S.L.R. CONTROL ?—(Continued).

top—just when it should be less
steep. The dotted line « is drawn
in merely to mak= this point clear.

But a 6-volt valve is not always
used with a 30 ohm rheostat (or
should I reverse this!). So let us
see what happens wien a 5-ohm
theostat is used with a 1.8-2 volt
valve takng .25 amp at 1.8 volts,
And this is a common and quite a
sensible practice, remembering that
a freshly charged accumulator
cell may give quite 2.2 volts.

T

i

o >
2
3
g
S

{ FILAMENT

0
(RIFILAMENT CURRENT.
(B)FILAMENT TEMPERATURE.
F16.5. £.085,

The same sort of curve ilius-
trates both the Fil. Am3s.-Fil.
Temperature and Fu. Tempara-
ture-Fil. Emission c¢harac.er-
istics referred to in tne text.
Theabove curve is not, however,
true of any spacial valva.

B e L P T T PSRN,

As Fig. 2 indicates, the resistance- |

current curve rises with nasty
steepness from about .2 amps. when
compared with the section betwazen
just above .16 and .z, waich repre-
sents an area that matters very
little.

Alarmingly Steep

Should we use a 30-ohin rheostat
with this little two-valter, then the
R.-C. curve becomes absolutely
alarmingly steep towards the upper
range, as Fig. 3 shows. But then
this is only to be expected !

Filament rheostats having maxi-
mum values of 10 ohms are, how-
ever, frequently -used with 6-volt
valves taking .25 amp. Fig. 4
indicates how steep the R.-C. curve
tends to become even in this
instance.

I hope my readers will appreciate
the importance of these curves.
In Fig. 4 the five spaces between o
and ro along the base line represent

L O L

five equal movements of a rheostat
having a maximum value of re
ohms. When the knob is turned
one-fifth of its total movement
from the “ Off * or maximum posi-
tion, the resistance of the compe-
nent in cirenit falls by exactly one-
fifth, ¢.e., 2 ohms, or dew to an
effective total of 8 ohms. Turning
it to a haliway point, 5 ohms would
be in circuit, and so on.

Further Considerations

Now for a two-fifths of its move-
ment (from 10 to 6 ohms) the control
is moderatelygradual,but tkis covers
filament current variations wien
these seldomr matter—in this case
betwzen .184 and 21 amp. Ob-
viously it is just above and just
belcw .25 amp (the working point
of the valve) that the control should
be gredual and not, comparatively
speaking, such that it can be ac-
cused of ‘‘ steepness.”

But the case against the average
rheostat has not yet been presented
at its worst. The heat of the fila-
ment will rise more or less as with
the square of the filament current.

T T

A reader’s Airedale enjdying the reproduction given by a

' The curve involved would resemble

Fig. 5. But, further, the electron
emissior from the filament also
increases rapidly with increases of
temperature giving a somewhat
similar curve, so that filament cur-
rent increases cause very consid -
ably greater emission increases.
There are many consideratioas in-

(8)

Saowing two methods of
designing “logical control”’
rheostats,

Fic.6.

L.0E5.

volved which I cannot enter into
here, but it is a fact that the

. steepest path on Mount Everest is

a billiard table to the steepness of
the curve of filament -current-
filament emission.

Therefore, if you look at Figs. 1,
2, 3 or 4, and mentally steepen the
top parts of any one of them to
anything you think would look
really magnificent and quite im-

(Concluded on page 335.)

5 P N L L

“ Modern Wireless ” six valve set,
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ROBABLY the above title
will require some explana-
tion. An ‘ earth dope” is,

I take it, a recently coined expres-
sion for denoting a chemical sub-
stance which, if dissolved in water
and poured over the ground in the
vicinity of the earth-plate of a
receiving installation, is supposed
to improve the efficiecncy of the
earth connection, and, therefore,
to increase the all-round efficiency
of the set itself.

That such materials do exert
some beneficial influence upon the
earth connection of a receiving set
is, in some cases, true. But it may
be added that this is only the case
in those instances in which the
earth connection is a poor and
inefficient one. The reason for

this we shall see more clearly-later. |

Comrhon Soda

A few weeks ago I had occasion
to analyse a sample of a dirty grey-
looking powder which was being
sold - as -a material for improving
the efficiency of an earth connection,
This material you simply dissolved
in a bucket or two of water, and
then poured the resulting solution
gently but firmly, so to speak,‘over
the surfzce of the ground in which
the outside earth connecticn of the
radio set was situated.

To cut a long tale short, this
wonderful preparation turned out
to be a conccction of soda and lime,
sbout 8o per cent. of it being
ordinary washing soda, powdered
up, the remainder comprising
slaked lime—and dirt! Soda is a
pretty ubiquitous and versatile sort
of substance. It forms the basis
of a host of preparations, such as
bath salts and other water-softening
compositions, baking powders,
photographic chemicals, medicinal
preparations, and a multitude of
other products of modern civilisa-
tion. But soda in its very latest
role, that of a radio earth connec-
tion reviver or improver—well,
that is quite a new application of
this dauntless commodity !

Now. it is very easily possible

that preparations of this type
really carry out everything which
is claimed for them, and thus that
they do effect an improvement in
the earth connection of a set.
Nevertheless, the fact remains that,
unless the earth connection happens
to be situated in very unfavourably
disposed ground, if an earth connec-
tion ‘is radieally improved by this
sort of treatment, then something
is very wrong with that earth
connection,

For Poor Soil

And the reason for this is simple.
If you bury an iron plate in the

. freely enough into the

MAarcH, 1927

soil, it will necessitate an extra
conductible soil to enable the
currents to pass out from the iron
plate ds freely as they would do
under ordinary circumstances. If,
however, under such conditions,
vou impreghate the. soil with a
solution of a metallic salt, you
thereby render it very conductible,
and thus losses cccuring in other
directions are made up for.

Bad Connections

‘This is the sort of thing which
happens with a badly constructed
ezrth connection to a set. The
deeper layers of the soil, where the
earth plate or plates should be,are
very seldom dry enough to render
clectrical comnection impossible,
but if the earth plate or earthing
system of wires is badly connected,
if it is not placed at a sufficient
depth in the ground, or if its area
is not extensive enough, then, under
those circumstances, and wunder
others of a similar nature, the
aerial currents will not pass
earth
Thus a bad earth connection is
set up, and such a connection
will show signs of improve-
ment in clectrical efficiency when

The New Air Service to India.
Wireless operators for the giant airplanes that fly from
Egypt to India are here shown in their training school.

............................... Sreroccrransnnnnns

ground, and then pass a current
into the plate, the current will leak
out freely (more or less) into the
surrounding earth, always provided,
of ccurse, that the earth or soil is
reascnably conductible, as is any
average mass of soil to the currents
which the radio set deals with.
But if the soil is dry, or if it is
pcorly conductible, or, again, if
inefficient contact exists between
the iron plate and the surrounding

252

the soil is impregnated with a
solution of a conductible salt.

A Better Method

The thing, therefore, is not to
seek a panacea for earth connection
troubles in dopes of this nature,
although for temporary . purposes
their use can be recommended.

No man ever cured a long-stand-
ing digestive trouble or any other

(Continved on page 330)
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Psychic Experiments
Y, OLLOWING the experiment
- - in mass telepathy by broad-
cast on February 16th, it is
probable that further and more

ambitious experinients will be
undertaken by the B.B.C. acting
in co-operation with the Society for
Psychical Research. It is hoped
ultimately to use the microphone in
connection with attempts to com-
municate with the dead ; but these
are not likely to be made for a
year or two.

An Tmperial Development

The announcement that the
B.B.C. are anxious to establish
a short-wave transmitter to reach
the Dominions and Dependencies
has been enthusiastically' received
throughout'the Empire. The B.B.C.
state that this has always been
part of their policy, and that plans
to this end had been framed as long
as eighteen months agoa.. Tais
being so, what a pity ‘it was that
they kept the thing so secret.
‘The policy of reticence on imperial
broadcasting has induced many
peoble to believe that * Little
England ” was firmly entrenched
at Savoy Hill. Such, however,
is not now the case. Perhaps the
former reticence was due to con-
sidcration - for the Post Office
engineers' views. Such restraint
should not be necessary any longer.
When the interests of thé Empire
are 1 conflict with the views of a
few Post Office officials, then the
B.B.C. cannot afford to desert the
Empire.

The recent B.B.C. statement
cautiously added that as soon as
experiments have concluded and as
soont as the funds wezre available
the Empire short-wave transmitter
would be installed. Most experi-

menters will agree that this promise

does not err on the side of rashness.
There is now no doubt as to the

Broadcasfing
um - Diary —

efficiencv and consistency of short-
wave transmission for distance
work : the. cost of the. apparatus
would not be greater than £1,500—
surely not out of proportion either
to the present revenue of the

- B.B.C. or to the magnitude of the

cause being served. Captain Ian
Fraser, M.P., C.B.E., the popular

_blind parliamentarian, has made a

close study of Empire broadcasting,
and is of opinion that it should be

Broadcastiny

Soort.
The white.
clothed cone-

ductor controi-
ling community
singing at a
broadcast foot-
ball match.

................................. Svesssarassasanse

arranged through co-operation with
the Beam system. The subject is
to be raised in Parliament.

The Sports Narratives

The sports narratives introduced
by the B.B.C. at the beginning of
the year under the new arrange-
ment with the Press, have been as
conspicuously and consistently suc-
cessful as any other of the more
popular series of novelties ever put
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Under this heading month by month our Broad=

casting Correspondent will record the news of the

progress of the British Broadcasting Corporation,

and will comment on the policies in force at B.B.C.
headquarters.

on the air in this country. It is
understood that they have become
so popular with the public that
already  there is - something
approaching a small-sized boom
in the sale of wireless apparatus
This wz2s very welcome indeed
to the trade, and it is hoped that
the pendulum will swing still
farther. Prospective sports broad-
casts include (from 2L.O and 5XX}
England v. Scotland at Rugger at

Edinburgh, March 1g9th; Grand
National (2LO, 5XX), March 25th:
University Boat Race (2LO, 5XX),
April 2nd.

Running commentaries on not
able social occasions, motor-races,
etc., are bzing arranged. Altogether
this side of broadcasting promises
to become its mainstay in the public
regard.  Licence statistics already
reveal the growth of the broad-
casting constituency


http://www.cvisiontech.com
http://www.cvisiontech.com

‘MODERN WIRELESS

MagrcH, 1927

MY BROADCASTING DIARY—(Concluded)

The Aldershot Tattoo

There have been few single pro-
gramme items more popular than
the Aldershot Military Tattoo ex-
.cerpts taken on previous years.
This year the broadcast will be

rendered much more vital by the -

addition of a descriptive narrative,

Catholics and the B.B.C.

Roman Catholics generally are“

taking very keen interest in the
B.B.C. It is now announced that
the Brompton Oratory has lifted
the ban hitherto in operation
For the

against the microphone.

1 prospective

did not entertain any high regard
for the possibilities of clear re-
ception. Now, however, it is under-
stood that these doubts have
been cleared -away to the great
enrichment of the
microphone.

Bridge by Wireless
Mr. George Grossmith has sug-

gested the broadcasting of a game of

Bridge played by four eminent
people. The idea has been accepted
and the search for the eminent
players is now in progress. The
game will be put out from London
in March.

Rugby’s “ Opposite Numbar.”
A view of the power supply bovard at the Houlton-Maine
station, where British telaphony is received and relayed
to the American telephone subscriber.

................. DR T T R

future any service may be relayed
from that Church. Catholics are
very anxious to arrange soon for
the broadcasting -of High Mass.

Sir Gerald du Maurier

Sir Gerald du Maurier’s decision
to appear at the microphone in a
special dramatic production late in
the spring is yet another indication
of how old prejudices. are giving
way. Sir Gerald had been by no
means keen on broadcasting. Ap-
parently the occasions on which he
had listened to the performances of
some of his eminent stage col-
leagues were unfortumate, and he

e L T L L TS S NN T USSR

Charles Lapworth at Savoy
Hill

Charles Lapworth, well known
erstwhile as a film impresario,
and producer, has thrown in his lot
with the B.B.C. This is an in-
teresting appointment in several
ways. Mr. Lapworth fought a long
campaign for his ideas to establish
the British film in- its rightful
position, but as he was against the
* quota "’ proposal as a remedy he
soon found himself out of sympathy
with most of these engaged in the
British film industry. The idealism
and enterprise at Savoy Hill natur-
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ally attracted Lapworth. His in-
fluence should soon be felt in the
B.B.C.

The Problem of Alternatives

. A mark>d public reaction against
the idea of clear-cut alternative
programmes has set in. The B.B.C.
have got into the habit of hailing the
advent of alternative programine
facilities as the dewa of the broad-.
casting millennium, ™ which there
can be no grousing and even no
Press attacks on dull programmes.
For a while most critics have been
prepared to take this at its face
value. But now that alternatives
are getting closer, and the days of
the present system of distribution
are numbered, people are naturally
trying to work out the basis of
reasonable alternatives. Some
would say generically, highbrow
versus lowbrow, but the snag here
is that there are hardly any two
people who would be in complete
agreement as to the dividing line.
This sort of division will never do.
A Dbetter general division as a
starting-point is to separate the
general entertainments from the
specialist and purely informative
items. It should be noted that
general entertainment certainly in-
cludes a good deal of material which
normally is more of the highbrow
than of the lowbrow variety. ‘Sub-
ject to a simple distinction such as
this, the programme builders would
be wise not to deviate radically from
the present constitution of pro-
grammes. Any suggestiom of
regimentalising items will be most
unpopular. By the way, the first
alternative programme from Daven-
try will be working in November
for certain, and possibly in October..
Its programme character has not
yvet been determined. Throughout
next year the instalments of the new
system of high-power regional dis-
tribution should follow on with
fairly close regularity.

OOV IDCDPDD

® <Y
® ; D
& Popular Wireless. @
el
Keep abreast of radio
((g progress by reading g
® ‘! Popular Wireless ”’'— 124)
@ - Britain’s  ‘best . and &
% brightest radio journal. Eg
g Every Thursday—Price 3d. g
B i i ” @)
oTasle esle seslesleve slesiesls sl estevleasl o)


http://www.cvisiontech.com
http://www.cvisiontech.com

a recent Sunday
1 took this re-
ceiver to cheer up
a damaged friend.
He was propped
up on a couch and
could wuse one
bandaged hand, and his thirst was
great, tor he had been divorced
from radio for three weary months.
The best aerial I could manage
consisted of a forty-foot length of
flex. The free end was hitched to
a string, and a hammer supplied
the prajectile. A range of garden
frames rather cramped my style,
but the third shot took the pro-
jectile well and truly over the
spreading elm selected for the sup-
port. The home end was merely
taken in through a window, and the
hot-water radiator supplied a fairly
good carth. A small 120-volt
H.T. accumulator, and 2-volt Exide
D.F.G. and an Ellipticon loud-
speaker ccmpleted the outfit. I
then gave my friend a table showing
the settings of the transformer
tuner for seventy European stations
and left him to it.

What the Set Will Do

A few days later I received his
report, which was distinctly grati-
fying. On the loud-speaker he had

w\l- -,--l“,% N

et

MMivieens

5?;/ *

tuned in nearly all the seventy
[ |

Containing-case (to measurements),

square law).
Two Igranic-Pacent vernier dials.

Four valve-holders (Benjamin).
One rheostat, 7 ohms, .

Two grid leaks, 2 megs.

E,.-'l'.'... '.'l..a..lll'l....

Two .00038 m.f. variable condensers (Bowyer-lowe
One Neutrovernier condenser (Gambrell),

Omne rheostat, 30 ohms {Lissen or similar compact type).
Two Varley wire-wound anode resistances, 250,000 ohms.
Two Dubilier 610-type fixed condensers, .006 m.f.
One Dubilier 610-type fixed condenser, .0005 m.f.
One Dubilier 610-type fixed condenser, .0001 m.f.
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stations on my list and had found
four more which I had missed:
“Twelve - stations came in at a
volume which necessitated the use
of the volume control (Stuttgart,
Hamburg, Rome, Munster, Ant-
werp, Hilversum, Frankfurt, Co-
logne, Daventry, Radio-Paris,

consequently the conditions were
similar to those usually experienced
when' using a receiver under picnic
conditions. This incident is re-
cqrded because it gives a'very good
idea of the capabilities of the
Elfin Four.

The circuit, which is quite simple,

Bournemouth and London), about
twenty at comfortable strength and
the rest weakly but with sufficient
strength to be tuned in with the
loud-speaker on a table several yards
away. The house is in the open
country, and apart from the large
elm there is little serious screening,

Glazite wire.

screen.
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Piece of 22 gauge soft copper sheet, 6§ by 10} .in., for

Brass screws, 3,  and % in. (No. 3).
Four rubber buffer feet.
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..................................................

consists of one really. efficient stage
of radio amplification coupled by
split primary transformer to an
anode bend detector valve.

The L.F. Stages

This is followed by two resistance.
capacity stages of audio magnifica.

Iln®a"2%5" %% 2 e s P P Mgy P g Ty By Ty U s F e My a0 e o T MR a M a Bt e e P Fala o I

COMPONENTS REQUIRED

One 9-volt grid battery (Ever Ready GB4).

Two or more Paxolin tubes, 3} in. long, 3 in. diameter by
{5 in. (Messrs. Micanite & Insulators Co. Ltd.,
Blackhorse Lane, E.17).

No. 30 and 36 d.s.c. wire for coils.

Seven valve-sockets.

Four or more valve-pins.

Two Clix sockets, with red and black bush.

£g85Ca¥aRx2nTaa¥ 1% 5 a"a
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tion. The first valve is neutrodyned
and fitted with a volume control
rheostat which gives the necessary
reduction of volume on the nearer
stations without adversely effecting
the quality of reproduction. Al-
though the handle of the neutro-
dyne condenser projects through
the panel it is not intended to be
uszad as a reaction control, but since
a receiver of this kind is used with
aerials having very widely different
characteristics slight readjustment
is useful.

mentioned home-made transformers
were used, and as these give an
appreciable increase in volume over
the commercial article their con-
struction is described in detail in a
separate article in this issue:

The Containing Case

The containing case is made of
three-ply wood for strength and
lightness, and its dimensions are
shown in the drawings. The
bottom and two ends are { in. in
thickness, while the other parts are

Thisg illustra-
tion of the
complete set
shows it to
be-very neat
and compact,
with all con-
trols acces-
sible.

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

A pomt in the design is that
standard six-pin transformers can
be used if desired. Perhaps one
must sacrifice a certain amount of
efficiency by employing the plug-
in system, particularly when the
pins are rather crowded together,
but the Daventry and other long-
wave transmissions are so exceed-
ingly useful in outdoor reception
that the sacrifice is worth making.

Home-made Transformers

However, in the test already

of the ordinary & in. stuff. The
parts are all fixed together by a
number of fine brass screws, } in.
and § in. (No. 3) and the holes
for these should all be drilled to
avoid splitting the three-ply. The
lid is not hinged but is merely
positioned by the battens at each

.end and by the top projection of

the front and back of the case.
When complete the outside should
be well rubbed down with glass
cloth and either painted or
varnished. The inside should re-

ceive a coat of spirit varnish to keep
the wood from absorbing damp.
The front and back should then
be unscrewed for the fitting of
the components. Aithough the
radio frequency end is well spaced
out the audio frequency part is
tightly packed, and the drawings
should be very carefully followed,
as there is little room to spare. Any
good tuning condensers can be used
provided they are fairly compact,
but in any case it is advisable to
mount the panel components and
try the panel in position, to make
sure that everything clears. The
copper screen should be left until
the last, as it is much easier to run
the wiring before it is fitted. The
soldering tags on the valve-holders
are only used for the filament wires
so the grid and plate tags should
be bent up out of the way of the
neighbouring filament tags.

A Useful Tip

A plain soldered joint is often a
weakness in a portable receiver, and
it is much better to bend the end
of one wire into a hook which can
be squeezed over the other when
in position. A touch of solder will
then cnsure good electrical contact,
while the hook takes care of the
mechanical part of the job. The
Dubilier grid leaks on the third
and fourth valves are held by the
clips which are supplied by the
makers.

The clips on the third valve
should be bent up slightly to keep
the leak clear of the Varley resist-
ance alongside. To avoid complica-
tion the two .006 mf. coupling
condensers are onlv indicated by

1

x

000

(T

0003

W SCREEN*
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CIACUIT DIAGRAM,
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symbols 'on the wiring diagram.
They are placed edgewise between
and about } in. above the valve-
holders, and are held in position
with their own connecting wires,
which should be of stout wire for
this purpose.

The Clix sockets for the loud-
speaker are fitted directly in the
wood of the end piece. The holes
are well countersunk outside the
case and the sockets have red and
black bushes to indicate their
polarity. The by-pass condenser

55 TURNS
N230 b.5.C.

SPACED

| 40 PER 1NCH.
| 74P FOR
AERIAL TERMINAL
| AT 8&16TUAR,

DAVENTRY.
CLOSE WOUND
Wi 3605

4 »
A 74554
2B b2

EARTH END.

across anode and filament of the
detector valve must be fitted before
the panel is finally screwed on as
otherwisc it is difficult to get at,
The best way to wire underneath
the transformer base is to fit ap-
proximate lengths of wire with nuts
and washers to each socket, before
the base is mounted. Then keep
on trying the base in place, shaping
the wires little by little until the
whole assemblage is ready to be
screwed down permanently.

The Aerial Coil

Note that the grid return leads
to both detector and third valves
are taken to filament negative, as
the particular valves used in these
positions require no other bias.
The copper screen is, of course,
connected to earth as shown, and
the hole through which the con-
necting wire passes to the first
grid should be large enough to give
a slight air spacing all round the

LOW WAVE. |

wire in addition to its Glazite in-
sulation.

Any good aerial coil of low-loss
type can be used in this receiver
for aerial tuning, but the coil

illustrated gives exceedingly good-

volume. The former is made of
Paxolin tube of the size shown, and
two valve pins are fitted to it to
suit the holder illustrated. If a
screwcutting lathe is available,
the spaced winding can be done
very easily but it is alse quite
possible to wind the coil by hand
if a spacing thread be wound on
simultaneously with the wire.
The tappings are made by passing
a loop of the wire through small
holes in the former and soldering
the loops to tags under the ter-
minals. Each end of the winding is

‘anchored by passing it through

small holes in the usual way. A
few very narrow bands of shellac
varnish~ will keep the turns in
position. The Daventry coil is
wound on a similar former, but the
No. 36 d.s.c.wire used is close wound
for a space of 2} in, and the
tappings are taken off at } in. and
% in. up from the earthed end of the
winding.

Power Valve Essential

Battery leads made up from flex
are permanently fitted to the
terminal strip with appropriately
marked spade tags and wander
plugs.

For tbe first holder use one of the
modern H.F. valves with an im-
pedance of about 25,000 ohms
(S-T21, PMI etc.). Resistance-

capacity type valves with a high
amplification factor must be used
in the second and third positions.
{Cosmos Blue Spot are particularly
suitable here.) Owing to the large
voltage swing which the last valve
has to handle a small power valve is
essential in the last holder (DEP-
215, S-T-23, etc.). The anode of
the first valve should receive 8e-g9o

................ s eastacsessaBsstastssuN s

4% —
3/ EBOMITE .
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AERIAL CO/L BASE
£.092.

volts positive, while a full 120 volts
should be used on the last three
valves. The power valve will prob-
ably require a grid bias of 9 volts
negative. This receiver is very
modest in its H.T. requirements,
the total load for the four valves
being very low.
Stabilizing the Set

Stabilising is very simple. With
some loud transmission coming .in,
turn out the first valve and then

......................... 0509822202200 0 000 vsI008RIo0sIssstaoatancttoassaliasdvscsvatocrcoioosoereds

Looking down ovér the sack of the case.
The arrangement of the screen and baseboard lay-out will be
clear from this and the foliowing photographs.
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THE ELFIN F O U R—(Continued)

adjust the nentrodyne condenser
until signals disappear. Then turn
up the first valve and tune in a weak
transmission somewhere about the
middle of the range. The neutro-
dyne condenser can then be screwed
in a fraction until volume is at its
best without being actually on the
verge of oscillation. With ' the

original set the point was found
when the neutrodyne condenser

36 EBoNITE.

BRACKET FOR
NEUTRODYNE CONDENSER.

L£.094,

S

was about one full turn in. from
its “all out” position. To pre-
serve the good quality of repro-
duction the filaments should not be
over-run.

The Volume Control

I find the following a wuseful
dodge. With the volume control
full “ on ’’ tune in some transmission
of average strength. Then rcduce
the main rheostat until signals are
not quite on the verge of reduction.
With the high resistances in the
anode circuits the electron emission

1 1
ke t% %% \
HOLES TAPPED4B8.A.
& DEEPLY COUNTERSUNK

TERMINAL STRIP,

3° =5 |

0 |, 3gEsomTE 1;.
—&— 4 3

RoNENS R\‘o i4

so that this is possible. In situa

tions where it is impossible to hang
up any kind of aerial at all,
Daventry and some of the more
powerful low-wave stations can be
received at moderate volume in the
following manner.

required is very small and there is
little to gain and much to be lost
by running the filaments at a
higher temperature than is really
necessary. On all really loud trans-
missions the volume control must
be used freely.

Aerial Connections

As the Blue Spot type of valve
is inclined to be microphonic, the
loud-speaker should be directed
away from the receiver and should
not be placed too near, to it. In-
dividual valves vary much in this
respect, and it is always advisable
to change over the valves in the
second and third holders, as one of

them will probably be found better’

than the other as a detector.

When using very small aerials
better signals will probably be ob-
tained by connecting the aerial to
the. C.AT. terminal for wavés
between 350 and 550 metres. The
tappings on the coil can be used for
the lower waves. On Daventry a
very small aerial will give better
signals when connected to terminal
P. The aerial coil is proportioned

CYT TO CLEAR
RHEOSTAT

SCREEN OF N°22CGAUGE
COPPER SHEET.

Connect a piece of flex, about 20
or 30 ft. long, to the terminal P
and throw the free end down on the
floor, keeping the end as far away
from the receiver as the room will
allow. No earth connection should
be used. If the batteries andloud-

The method or
supporting the
grid battery,and
the positions of
the coil bases
will be seen in
this photo-
graph, which
also'shows how
the anode re-
sistances and
grid leaks are
spaced.

e
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THE ELFIN F O U R—(Concluded)

speaker can be placed on some
support as high above the receiver
as possible, their leads will collect
an appreciable amount of energy.
Under these circumstances reaction

these H.F. transformers to be of
exceptionally high efficiency, the
constructor is advised to try his
hand at making his own coupling
units. Even if he has made no

This ready-for-action view shows thé~interior with the

coils and valves in position,
I3 .

D T e e S PO PO A L L LT PEET TPV

can be usefully applied by adjusting
the neutrodyne condenser.

For the benefit of those con-
structors who desire to make their

previous attempt of the kind, no
difficulty should be experienced, as
the illustrations will be found to
show]the wholé process quite clearly.

Finally, it may be advisable to
emphasise one rather important
feature of the Elfin Four, namely,s
the fact that the set was designed
to economise space, so care must
be taken in choosing components of
the right size.  Otherwise difficulty
will be experienced in frtting the
various parts into the case, and for
this reason the list of coraponents
on page255 contains manufacturers’
names, to enable readers.to dupli-
cate the actual apparatus used by
the writer.

It is not, of course, necessary
that the set should be duplicated
in every detail in order to getgood
results. No doubt the more expe-
rienced set-builder will desire to
make modifications here and there,
especially as regards size and lay-
out.

If, for instance, he already has
components on hand which would
be too large by comparison with
those named, allowance can be
made when making the contamning
case. Provided sach modifications
are carried out carefully, there
is no reason why the set should not
work just as well as the original
Elfin Four, which has proved
itself to be an extremely efficient
receiver,

e
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own H. F. transformers to fit into
standard coil-bases, a special article
dealing with this subject has been
written, which appears on another
page of this issue of MODERN WIRE-
LEss, The different steps in the
coil-making can be treated at full
length in a separate article of this
kind, and as the writer has found

The dimen-
sions of the
case are glven
above, and to
the right is a
sketch that
wiltlenable the
constructor to
make his own
H.F. Trans-
former base.
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the
in

describing
‘ Elfin Four "’
this issue
MobERN WIRE-
LEss, the writer
mentioned the
H.F. transformers
which are illustrated here. By
suitable design it has been found
quite easy to make a transformer
which gives a good deal more
volume than any of the commercial
articles which  the writer has
tested, chiefly owing to the fact
that compactness entered so largely
into the design of the latter.
But the transformers illustrated
here are much too large to fit into
the standard screen, so their use
is not recommended in any receiver
which includes more than one H.F.
stage as the magnetic field is con-
siderable and may lead to instability
(even with one stage) unless the
components are well spaced out
or a capacity screen is used batween
the tuned circuits with their tuning
condensers.

Each transformer requires. two
Paxolin tubss, the larger, which
carries the tuned secondary wind-

of .

Fie.). SHOWING EBONITE STRIP
CARRYING CONTACT PINS
FITTED 7O SECONDARY TUBE.

MODERN

SRR - T S o

ing, being 3 in. diameter by 33 in.
long. The smaller tube for the
primary and neutralising windings
is 2} in. diameter by 2'in. long.
The walls of these tubss are 1{16in.
only in thickness and they can b=
obtained from Messrs. Micanite and

 Insulators Co., Ltd., of Blackhorse

Lane, E.17. A strip of }in.

Showing a complete aerlal
coil ready for use.

ebonite, 1} in. wide, five valve pins
and a small quantity of wire are
also required, so that the cost of
each transformer is about three
shillings.

The Low Wave Unit

We will first taclkle the low wave
unit. Begin by placing the 3in,
tube centrally over the ebonite
strip and mark round the inside
curve of the tube on the ebonite
with a scriber. Then with saw and
file reduce the ebonite to the scribed
line until it will just fit comfort-
ably into the end of the tub:.
With the ebonite in place hold it
gently in the vice and fit the four
3in. (No. 3) brass screws which
secure it. Use a 7/64in. drill
and allow it to pass through the
Paxolin and into the ehonite ahout
+in, Deepen the hole to a full
3in, with a 5/64 in." drill and
countersink the Paxolin to allow
the screw to sink in flush with the
outside. , Drive the screw gently,

261
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turning it backwards and forwards
as it goes in to enable it to cut its
own thread.

When all four screws are fitted
file a nick to serve-as a replacement
mark and take the ebonite out
again in order to fit the five valve
pins. Hold it in the vice with the
nick wpwards. The holes for the
valve pins ought to be tapped
5BA, but if no tap is available
drill the holes 7 32in., put the
valve pin in the drill holder and
screw it in. Drill a 1/16in. hole
beside each pin to bring the con-
necting wires through, placing
them as shown in Fig. 2. After
re-fitting the ebonite in its tube
drill the two pairs of little holes
(E and G, Fig. 1) in the wall of the
tube. In relation to the pins
they shculd be placed as shown in
Fig. 1. The distance between the
pairs is 1} in. This completes the
secondary former,

Preparing the Primary

To prepare the smaller tube cut
a long strip of brown paper } in.
wide and scccotine it round and
round each end of the tube until
a flange is formed which will just
push into the interior of the 3 in.
tube. When the seccotine is dry
drill four pairs of very small holes
(a brolen needle makes a good drill
for this) in the positions shown in
Fig. 3. The two central pairs havea

Fi16.2. SPACING & NUMBERING
OF CONTACTS TO SUIT

STANDARD SIX POINT BASE,
SEEN FROM PIN END
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HF. COUPLING UNITS—(Continued)

clear space of an inch between
them, the pair P is about 116 in.
nearer the flange than -1 and the
pair NCis 116 in. nearer the bottom
flange than +42. The former is
then ready for the winding. If
a screw-cutting lathe is available
the job is simple, but in its absence
the experimenter is strongly advised
to set up a winder such as that
shown in Fig. 4. It will save a great
deal of time in this and most other
winding jobs. The frame can bz
made up with Meccano strip and a
wood turner will make the discs
with flanges to carry various
sizes of tube.

The secondary is wound with
No. 30 d.s.c. wire, spaced 40 turns
per inch. Two stout nails driven
into a block of wood will hold the
spool of wire and a reel of stout
cotton for spacing. The wooden
fairlead shown in Fig. 7 is useful.
It is held in the left hand, tension
being regulated by pressure of
the thumb while the winding is
fed on. The end of both wire and
cotton is anchored by passing
them through the holes G. Then
mount the tube in the winder
with G to the left and turn the
crank clockwise until 68 turns have
been wound with the spacing
cotton lying between each turn.
Cut the wire, anchor it at E, aud
remove the former from the winder,
keeping the end of the cotton in
place with finger pressure. Then
with a small brush paint six very

.cut off

narrow bands of shellac varnish
across the winding. In a few
z3
: ]
| - 0P \
- +/
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F16.3: Low wAVvE PRIMARY TUBE
SHOWING ANCHORAGE
HOLES AND DIRECTION
OF WINDINGS

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

moments this will become tacky
and the spacing cotton can be care-
fully removed. Six inches of wire
should be left at each end of the
winding for connecting to the valve
pins.

No." 40 d.s.c. wire is used for

the primary
and neutralis-
ing windings
and 12 tt. of the
wire should be
and
wound on a
spare reel.
Anchor the
end of the
main reel at P

and the end
of the spare sl 163
ree] at + o . £ QOIL WINDER.

FLANCED w000 DISCS

and mount
the tube in the winder with the
anchored wires to the left. If the
fairlead is employed three pins
should be used at its end so that the
two wires feed on with the thickness
of the central pin separating them.
Turn the winder clockwise and lay

Another view of the camplete
aerial coil.

on fifteen turns of the twin wire,
slowly sliding the fairlead to the
right to space the turns. It will,

_of course, be impossible to space

quite regularly, but the essential
idea is to secure some spacing
while keeping the wires side by
side and preventing them from
crossing over each other as they
Tun on.

Spacing the Turns

This may sound difficult, but
in practice, with a little care,
it is simple enough. The wire
from the main reel which began at
P is anchored at +2 and that from
the spare reel, which began at
+1, is anchored at N.C. Then with
a slip of wood cut to a chisel
edge go over the turns and separate
any that may be touching and

262
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generally improve and even out
the spacing as much as possible.
Gently twist the ends +1 and +2
together so that they form a single
connection and push the smaller
tube bodily into the top end of the
larger tubea.

The Connecting Pins

The end of the secondary at G
should be pulled up and turned over
outside the tube to keep it from
being trapped. Take great care to
avoid touching the thin wire with
the top edges of the larger tube
as it slides in. It should bz pushed
down wuntil it just touches the
anchored wire at &, and the relative
positions of the connections should
bz as in Fig. 5, which is as they
appear when looking down into
the open top of the larger tube.
The smaller tube should be put
in with the end N.C. nearest to the
ccntact pins. Fold back the end G
inside the smaller tube and carry

F16.5. CONNECTIONS LOOK/ING
DOWN INTO THE OPEN TOP
END OF TRANSFORMER.

it to its proper pin, No. 1, as in
Fig. 5. The numbers on the pins
correspond with the numbers on
the standard six-point bases. E
goes to No. 2, N.C. to No. 3, P
to No. 5, and the twisted ends
from 41 and +2 are both con-
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CONSTRUCTING H.F. COUPLING UNITS.—(Concluded)

nected to No. 4. Do not try to
mnake these connections by laying
the wires under the shoulders of
the valve pins.
exsily broken in that way, and
solder should be used.

The Daventry Unit

The former for the secondary of
theDaventry unit is similar to that
used for the low wave except that
the anchorage holes are placed
nearer to the ends, leaving a clear
2} in. between for the winding.
This is of No. 36 d.s.c. close wound,

The fine wire is-

No4

F16.6. PRIMARY FOR DAVENTRY
TRANSFORMER. THE TURNS ARE
WOUND CLOSE WITHOUT SPACING,

and as this wire normally lics about
100 turns per inch there will be
about 225 turns if the space
between the anchorages is filled.
The exact numbzar to a few turns

will be found tedious, but on the
winder it only takes a few minutes.

Securing the Wire

For this unit the primary and
neutralising windings are close
wound, and the former should
have anchorage holes as in Fig. 6.
First anchor the end of the No.
40 d.s.c. at the point P, and wind
on 75 turns clockwise with the turns
close, and then pass a loop of the
wire through the right-hand -+
hole, out again through the left-
hand hole and back again into
the right-hand hole. Then continue
the winding for another 75 turns,
finishing off at N.C. Push the
smaller tubz into the larger, allow-

the
construction of one of the H.F.
units.

A view clearly showing

ing the end N.C. to enter first
as before. Make the connections
as Fig. 5, and the Daventry unit
is complete.

For the Lower Waves
The low wave unit will tune

_from Meunster to Vienna with a

.0003 tuning condenser. At present
there are few programmes b:low
Meunster, but for experimental
work it is interesting to make a
special unit to tune down much
lower. For this the secondary
may have 50 turns and the primary

............................. P

Z6

FINE PINS

FiG.7.
FAIRLEAD
FOR SPACING

and neutralising windings twelve
turns each. This unit will include
the lowest of the Stockholm relays,
Karlskrona, and it is interesting
to note how well these short wave
transmissions come in on an indoor
aerial with a single stage of tuned
high frequency.

is not material. Hand winding
AR R R R R R
% A LEATHER £
5  WORK i
2 REVIVER
TR AR LR R R U

HE following preparation,
which can be easily and
quite inexpensively prepared

at home, will render all types of
leather articles, such as accumulator
straps, permanently immune from
the bad effects of acld vapour and
splashes.

It is also of the greatest use for

the purpose of maintaining leather

cabinet or box hinges in a supple
condition. Carrying straps of
portable set and other radio appara-
tus are also rendered waterproof
and immune from deteriorating
atmospheric influences by its use,

Here is the recipe :—
Pure castor oil
Paraffin wax. . % oz.

Cut the wax into very fine
shreds, and then place it, together
with the castor oil into a con-
venient-sized bottle. Immerse
the bottle in a pan of hot water,
and shake the bottle repeatedly
until the wax dissolves in the oil,
which it will be found to do fairly
readily.

When the above mixture is
cold, it will be found to assume the
form of a paste. In order to use
it, it should be warmed by allowing
it to stand in a pan of hot water.
A little of the fluid mixture is
then poured on to the surface of
the leatherwork to be treated,
and then vigorously rubbed in.

There is no need to be too sparing
about the application of the mixture
to the leatherwork. The leather
will absorb the mixture readily,
and, in many cases, like Oliver
Twist of old, it will *“ ask for more.”

2 07S,
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In any case, if an overdose of the
mixture is applied to the leather-
work, it can always be rubbed off
with a soft rag, and in this event
any slight stickiness of the leather-
work will entirely disappear within
the course of a day or two.

(SRS AN IS NI AN SIS S S N ol 2] )
“"Popular Wireless”

(Incorporating * Wireless")

Q0D

Circulation far in excess of that of
any other weekly Wireless Journal.

“P.W.” was the first paper to
cater for the amateur when Broad-
casting began, and sinee its first
issue it has maintained its premier
position a3 the best and most pop-
ular of all. the weekly wireless
papers,

On Sale every Thursday. Price 34.
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A Monthly Feature
Wireless Progress in Foreign Lands.

RADIO ABROAD

Reviewing

By a Special Correspondent.

FEW days ago

I was looking
through a maga-
zine published in
one of the Western
States and I
noticed that one
of the well-known manufacturers
was specialising in metal panels,
In this country we seem to keep to
the ebonite or other form of insu-
lating panel, and although there are
many excellent types of hard-rubber
panels there is a good deal to be
said for the metal panel, not
merely on the ground of its beauti-
ful appearance, but also because of
its electrostatic shielding proper-
ties.

In this subject, asin many others,
ideas have undergone considerable
changes. At one time you had
to have an insulating panel,
simply because the various com-
ponents mounted on the panel
required to be insulated from one
another. :

The next idea was to provide
shielding for the internal parts of
the set by pasting tinfoil upon the
interior of the cabinet and also
upon the back of the panel. It is
therefore a fairly obvious step to

make the panel entirely of sheet

metal, introducing insulating bushes
where necessary.

Bronze Panels

The particular panels referred to
above are made by the Crowe
Nameplate and Manufacturing Com-
pany, 1749, Grace Street, Chicago,
and are made in brass and bronze.
The manufacturers claim that on
actual laboratory tests by leading
radio engineers these metal panels
have given the highest rating for
general all-round satisfactory per-
formance. They shield the set
from interference and reduce body
capacity effects to a minimum.
They do not break, split or warp,
whilst as regards their appearance,
they are capable of being produced
in a.great variety of finishes to
harmonise with all the most popular

styles of cabinet work. In some
cases the metal panels are elabor-
ately etched.

Of course, metal panels are by
no means unknown in this country,
but it seems likely that in the near
future they will come into much
greater favour,

Regulating Wavelengths

It is not very long ago that the
first announcements were made
of the use of quartz crystals in
oscillating circuits for the purpose

The Austrian express trains are being fitted with wireless
telephones for the use of passengers.

difference. It is obviously becom-
ing increasingly important that
every transmitting station should
keep to its assigned wavelength,
otherwise hopeless confusion would
arise. The quartz crystal oscil-
lator, therefore, particularly since
it has proved such a practical pro-
position, has assumed great import-
ance. These crystals have been
made to oscillate down to a wave-
length of about 50 metres quite
easily, and transmitting stations
have recently been arranged to

The aerial, as can

be seen, is run along the roof of one of the coaches.

of controlling the wavelength of
transmitting stations, but progress
has been so rapid, and the method
has proved such a practical and

valuable one, that it is not sur-~

prising to find that quartz crystals,
suitable for the purpose in question,
can now be purchased in a com-
mereial way at quite a reasonable
price.

The standardising of transmitting
wavelengths is 4 mattér of inter-
national importance, and the ether
is now becoming so congested that
many stations are separated by
almost the minimum wavelength
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depend entirely upon a quartz
crystal oscillator for controlling
the wavelength output, An
example of such a station is WGY
(belonging to the General Electric
Company of America), where a tiny
piece of quartz, only about an inch
square and }in. in thickness, con-
trols the wavelength.

This little crystal is contained in
a metal case and is included in an
oscillating circuit using only a
five-watt valve, the output being,
of course successively amplified
until the main transmitters are
controlled.


http://www.cvisiontech.com
http://www.cvisiontech.com

MarcH, 1927

MODERN

WIRELESS

RADIO ABRO A D—(Continued)

Quartz Crystal to Ordert

The Scientific Radio Service,
Rox 86, Mount Rainier, Maryland,
US.A., advertise these quartz
crystals, ground to a guaranteed
accuracy of less than 1-toth of
one per cent. The crystals are so
ground as to produce their maxi-
mum vibrations, thereby making
them suitable for use in power
circuits, besides being excellent
for frequency standards. The crys-
tals may be obtained ground to
any frequency between 40 and
10,000 kilocycles at a price of about
£10. Experimenters in-
terested " in the subject

fogs.

tests with some new devices made
by the Federal Telegraph Company
of California, for the purpose of
preventing collisions at sea during
The new instrument is really
a short-range transmitter which is
automatically operated and sends
out wireless -signals corresponding
to the characteristic light signals
sent out from & lighthouse. The
signals are, of course, received on
the ship’s receiver and the bearing
of the lighthouse is obtained by
means of a simple direction-finding
apparatus. The arrangement is

................. ®esaeeeuareaneetertaaterroretreteattattisattasiaiabatetat

should write to the
Scientific Radio Service
mentioned above for {full
particulars.

Dustless
Condensers

Most English manufac-
turersof wireless vatiable
condensers make the
open type without any
covering. So much stress
is laid upon the impor-
tance of keeping out
dust from condensers
that it is rather sur-
prising that the closed-in
or covered condensers
have not become more
popular. I notice: in
certain of the Continental
papers, - particularly a
German journal, that the
closed condensers are
superseding the - open

by means of an electrically con-
ducting adhesive. In this way,
although the rubber is aninsulator,
its inner surface is made conducting.
The two conducting plates—the
metal plate and the carbon surface
of the rubber—are then used as the
plates of a condenser and the
speech current is delivered to these
two plates. Consequently, the
rubber is made to vibrate in accord-
ance with thie speech currents and
gives out a reproduction which is
said to be extremely faithful to
the original. Laboratory investi-
gation of the amplifica-
tion range of the Reisz
loud-speaker shows that
quite a good uniformity
is obtained between
about 200 cycles and
8,000 cycles per second,
which, of course, includes
the speech and musical
range. One of the
advantages claimed for
this loud-speaker is that,
like the cone speaker, it
radiates over its entire
surface and consequently
the objectionable direc-
tional effect sometimes
so noticeable with horn
speakers is  avoided.
The uniformity of the
amplification over a con-
siderable range gives it
also another important
advantage.

Tuned Radio

type. In some cases the
covering is made of
glass, but more usually
it is a bent sheet of
celluloid or some other
similar transparent com-
position,

Father of Telephone Industry

Mr. L. M. Ericsson, who was
well known in the telephone and
wireless industries, died recently
at Stockholm, aged 8o. He founded
his first company in 1876, and
twenty years later the original
factory was taken up by the L. M.
Ericsson Company. Mr. Ericsson,
although he did not actually invent
the telephone, has been described
as ‘‘ the Father of the Telephone
Industry.”

Safety First Radio

The United States Lighthouse
Service has lately been carrying out

Heaving up the
which

is used

sea.
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effective at distances up to 10 to
20 miles, and according to the tests
was found to be entirely satisfactory

A German Loud-Speaker

Hert Eugene Reisz, the well-
known German engineer, has
recently perfected a remarkable
loud-speaker which depends upon
a principle somewhat novel as
applied to loud-speakers. The sound
radiatoris a rubber sheet diaphragm,
and this is placed in very close
proximity with a metal dia-
pbragm. The interior surface of
the rubber diaphragm is coated
with very small carbon granules,
which are secured to the rubber
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submarine oscillator
in conjunction with the
wireless beacon for direction finding at

Frequency
Those about to go in
for experimental cir-

cuits, particularly tuned
radio - frequency and
heterodynes, will appre-
ciate the convenience of
a fixed condenser which
is not really fixed but adjustable.
I see the X.L. Radio Laboratories
of 2426, Lincoln Avenue, N. Chicago,
111, have put a condenser of this
type on the market. It is to all
appearances like an ordinary fixed
condenser, but the insulation sepa-
rating the platesis slightly resilient,
and through the centre of the con-
denser is a small screw by means of
which the plates can be tightened
together, thus increasing the capa-
city. All you have to do is to take
a condenser the range of which
includes the wvalues you most
probably want (these condensers
are made with different ranges ot
adjustment); fit it in circuit and
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then adjust it afterwards by means

of a small screwdriver. It is in
this way equivlent to a series of
fixed condensers and has the great
merit that you can adjust it whilst
it is actually in circuit without

having to pull it out and substitute.

another.

“ High " Capacity

I wonder how many readers have
any idea what a one farad plate
condenser would look like? A
well-known foreign journal gives
some interesting figures which show
that if the variable condenser were
made as high as the Woolworth
building in New York (about 8oo
feet) and the plates were I-25th

inch thick and were spaced I-25°

inch apart, there would
be about 117,000 plates
required, the area of
each plate being equal
to the ground area of
the Woolworth building.

Twisted Radio

Some little time ago
considerable interest was
aroused by the announce-
ment of the discovery by
Dr. E. F. W, Alexander-
son of the fact that
polarised electric waves
suffered a twisting effect
during transmission. In
his description of the
effect Dr. Alexanderson
says :—

“We have found that
the space wave from a
50 metre station twists
in its plane of polarisa.
tion about 20 to 30
degrees in 10 miles.
From this we conclude
that it would acquire a
twist of 180 degrees in 60 to
80 miles. It is therefore reason-
able to assume that a space
wave emitted from a broadcast
station would acquire a twist of
180 degrees in 100 miles. The earth
bound wave, on the other hand,
proceeding from the same station,
will maintain its vertical plane or
polarisation due to the proximity
and guidance of the earth. The
earth wave and the space wave
may thus arrive 180 degrees
out of phase ‘and cancel each
other.

* If all conditions were constant
we would thus have a permanent
‘ dead spot’ of reception such as
is sometimes observed, Variations

assvescare

.of the conditions which control

polarisation will, however, cause
the signal to fade intermittently.
From this reasoning it might be
expected that these phenomena
would repeat themselves at a
distance of 300 miles from the
station where the plane has twisted
another 360 degrees. At that
distance, however, the earth bound
wave has been so largely absorbed
that it is of a lower order of
magnitude than the space wave
and therefore cannot produce full
interference. Much will undoub-
tedly become known in the next
few years which will enable us to
pre-determine more readily the
phenomena of shifting wave polari-
sation and fading.”
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The two switchboards for controlling tha
submarlne osclilator shown in the pho:o-
graph on the previous page.

Multiple Broadcast Wave-
lengths

It is believed by some experts
that when we understand more
about these horizontally polarised
waves, broadcasting stations will
not use a single aerial or even a
single wavelength, but will adjust
their transmitters to send out
certain wavelengths for certain
hours in order to cope with the
varying conditions caused by day-
light and darkness.

A Chain of Stations

So successful have the tests been
at Schenectady that the Radio
Corporation of America has decided
to build a chain of short-wave
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. a suitable

1 This eliminator. tester has

. stations to link the islands of the

Pacific with the mainland. The
experimental  station built near
Schenectady by the General Elec-
tric Company for the purpose of
exploring polarised and short-waves
is capable of operating with seven
transmitters simultaneously on
different aerials and on different
types of aerial.

A German Portable

I see an interesting type of
receiver is gaining favour in Ger-
_many which utilises the metal horn
of the loud-speaker as an aerial.
The set is, of course, of the portable
variety and includes two high-
frequency stages such as would
be used with a small frame aerial.
Instead of a frame aerial,
however, the loud-
speaker horn is mounted
from .the cabinet by
means of an insulating
support and is used as
a collector of electro-
magnetic energy. This
new arrangement has
been developed by the
Carl Lindstrom Aktien-
gesellschaft.

American Practice

Thebattery eliminators
and direct - from - the -
mains devices which are
now becoming popular
in this country have
become quite an esta-
blished ' practice abroad,
particularly in the States,
so much so that * eii-
minator testers’ -have
appeared on the market,
designed to enable the
dealer to adjust the
eliminator to the
requirements before
The test consists of

milliammeter con-
n3cted in series with an adjust-
able load, and a volt-meter so
arranged that it shows the voltage
available at the eliminator terminala,
under actual operating conditions.
s been
produced by the. Jewell Electrical
Instrument Company, 1650, Walnut
S:reet, Chicago.

customer’s
selling it.

“POPULAR WIRELESS”
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LI those with ex-
perience of single
" reacting valve re-
ception; either for
C.W. purposes or
for = - telephony,
have noted the
effect that between two adjust-
ments of the tuning condenser no
heterodyne note is produced, and
that these two positions get nearer
and nearer together the stronger
becomes one’s reaction, and the
farther apart they get the stronger
one’s signals.

s Driven into Synchronism

In the reception of telephony
this results in the¢ curious_pheno-
mencn that, although the set is nor-
mally oscillating quite strongly, the
minute one gets in tun: with a
station that station is received
quite clearly with no trace of
heterodyne note.

We sometimes hear the explana-
tion that the receiver is “ driven
into synchronism " with the trans-
mitter, but although this may be

r
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This interesting article throws light upon the mystery of silent-point

reception, a condition which has, at one time or another, puzzled every
enthusiasg.

By Captain H. J. ROUND

(Chief of the Research Department, Marconi Co.)

Currents through an ordinary wire
follow changes of voltage applied
very nearly proportionally, but
currents through valves are by no
means proportional to the voltages.

Brief Description of
¢« Reaction ”’
This is the reason why character-

istics of valves are necessary, be-

cause we cannot express the value
of currents at different voltages in
a simple way like we can do with
a piece of wire. It is not necessary
for every wire manufacturer to
publish “ characteristic curves * of
their wires ; thelaw is so simple that

just a number is sufficient to give .

the facts.

Let us examine what happens in a
tuned circuit such as we use for
reception.

A tuned circuit consisting of a
coil of wire shunted by a condenser
(Fig. 1) can be made to oscillate
electrically in several ways, such
as by the old spark way of charging
up the condenser and letting it dis-
charge across a gap in the circuit.

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

Resistance
losses in a
circuit causse

oscillations to
die away, as
shown here.

onz view taken of the phenomenon
it does not really explain things.

. The whole process is due to the
fact that valves do not behave the
same for strong as for weak signals.

Or we can pass a curreint through

the coil of wire and suddenly break |
~~the current, a method of exciting

used extensively in connection with
a buzzer in wavemeters. Owing to
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resistance losses in the coil and
condenser, any oscillations thus
excited will die away quite rapidly
(Fig. 2).

By means of tke valve we have
learned how to keep these oscilla-

_tions from dying away, for by

allowing the potential of the oscilla-
tions to act on the grid of the valve

‘we can control the current flow in the

plate circuit of the latter, and from

‘tlie plate circuit we can throw suffi-

cient energy back into the coil and
condenser circuit in theright phaseto
keep up the oscillations. This opera-
tion is now usually called reaction.

C ONDENSER.

Gm. 9
T

S e Twen Cpewr, fr6./

It is quite obvious that if we

 supply energy to this coil and
| condenser circuit in the right way

from a valve, we can prolong the

' oscillations until finally, if we supply
- enough energy, the oscillations will
. go on at the same amplitude for

ever. Incidentally, the lower the
losses in the original circuit the
less the energy we shall have to
supply. In Fig. 3 is a simple valve
reacting circuit which I am con-

* sidering in all my discussions,

Negative Resistance
One way of looking at such a
circuit with avalve reaction attach-
ment is to temporarily forget the
valve and imagine we have a circuit
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of lower resistance than its actual
resistance, this resistance being
lower 2nd lowar the more the re-
action we apply.. But though such
a circuit will superficially act as if
its resistance were lower, a detailed
examination will show that the
effect is not quite the same as a
circuit of really lowe:r resistance.
Wherein does the difference lie ?

Suppose we take a real low-

resistance circuit and induce a
signal into it of a certain strength,
the result will be a current of, say,
a certain value. Twice the
strength of signal will result in
exactly twice the strength of
current, and so on. But consider
what happens with a higher re-
sistance circuit brought to a_lcw
resistance with a reacting valve
arrangement.

Apparent Resistance

When the signal makes a current
in the circuit, the resulting voltage
on the condenser acts on the grid
of the valve and varies the current
flow.ng through the small choks
coil in the plate circuit.

Referring now to Fig. 4, suppose
we are arbitrarily set at a grid
voltage and plate current repre-
sented by the point A, and then
examine wilat happens if we put
an alternating current on the grid.

When the alternating force is
waak say, when the grid voltage is
varying from X to VY, then the
current change is a certain amount.
But if w2 change from X! to Y!,
which represents, say, four times
the grid change in the first case, a
little measurement will show that

w> have nothing like the pro-
portionate:change of plate current.

1¢ w> wre to plot another curve
betw en the change of plate current
and the change of grid volts ws
should get a curve lik: Fig. 5.
What is the result in our reaction
circuit ?

We have adjusted our reaction
coil to send back sufficient energy
to prolong any oscillation a certain
amount, or in the other way of
looking at it, reduce the resistance
of the circuit to a certain figure.

But if our initial oscillation were
four times as strong, it would only
produce twice as much change in
the plate current. Only twice as
much en>rgy would be sent back,
w.th thegasult that proportionately
the oscillationz would not be main-
tained so long—or again, in other
words, the circuit would now be of
higher resistance. In fact, the
apparent resistance of the circuit
would increase with increase of
signals.

A Curious Effect

Such a state of affairs is liable to
lead to curious complications, as,
for instance, in the simple case of a
strong impulse applied to the
circuit.

At first the oscillation will die
away qu ckly, then more and more
slowly. the law being obviously
very complex and quite unlike a
real low-resistance circuit.

Suppose we had by means of
reaction reduced a circuit to an

expect, and get, a final current of
1 ampere ; but with our fictitiously
low - resistance reaction circuit,
although for the weak signals its
resistance may seem to be 1 ohm,
by the time the current has reached
3 ampere the resistance may be 2
ohms, and so the current will stop
there and n-t increase to 1 ampere.
ILet us see what happens when
two sets of signals at once are
induced. In the real low-resistance
circuit the two sets of signals will
arrive at current values for each,
just the same as though the other
signal were not there. But in the
reaction circuit if each alone arrvive
at, say. 1 ampere, then the {wo
together may only come to 1}
amperes. ’

Selectivity and Reaction

In practice this will mean that if
one signal were a steady dash and
the other were morse, then the
morse of the second signal would
wvary the current of the first
signal. Obviously a bad thing to
happen, b:cause we are giving to
the first signal a varying character
which it does not really possess.

I met with this effect some vears
ago whcn trying to use reaction
circuits to get very sharp trning

Major Arm-
strong,who
developed the
super- hetero-
dyne, and has
made e x-
tensive re-
searches into
Zero Beat
Reception.

apparent resistance of 1 ohm for
weak signals and we now applied
an alternating voltage of 1 volt
to the arrangement. If our circuit
were a real copper one we should
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They tumed out to be of small use,
because the signals one was trying
to separate by means of the circuit
got tangled up with one another,
and I was forced to use real low-
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Tesistance coils instead.

one obtains with variations of this
simple reaction device.

Thus many valves in parallel
show the effect much less than one
valve.. Big power valves are
better than small valves.

Then, again, we are not confined
to setting ourselves in the one place
in the characteristic, but we can
arrange that the apparent resist-
ance falls instead of rising with
the amplitude. But whatever we
do we can never imitate exactly the
true low-resistance coil.

All this is leading up to the
limiting condition when we are just
going to oscillate or actually
oscillating,

Controlled by the Signal

Suppose we set our reaction coil
so that we are actually oscillating,
then in our tuned circuit will be
flowing a certain value of current.

But here we are with, a circuit
with a current flowing in it, but we
are not inducing a signal into it.

Remember, w%xen I say this I am
hiding my eyes to the fact that
there is a valve there.

Ohms law says that the current is
voltage
resnstance
current is a definite value and the
inCuced- voltage -zero, we can say
that for that strength of current
that particular circuit must be
zero resistance, because to make

the equation

equal to the and as the

current == true the .re-

resistance
sistance must be o also,

Now, if we do induce a signal of
the same frequency as the circuit,
the current will rise a little, and now
we have a finite current equal to
a small voltage
i resmtance
must now havea positive resistance.
A zero resistance current does not,
therefore, exist in practice, And
although the circuit is a self-
ozcillating one, we can shy that
when a signal in tune is induced
the whole of the resulting current
is controlled by the signal, but of
course not proportionally.

So far I have only considered a
signal being induced which is
absolutely m tune with the circuit
being used.
voltage slightly out of tune with
the circuit, the resulting current,
of course, is controlled no longer by

o that the circuit

I could |
write indefinitely about the effects

Suppose we induce a

the resistance,
. pedance, and as the circuit is of
i low resistance this impedance is
chiefly due to the condenser and
coil.

The resulting condenser voltage
forces itself upon the valve grid and
changes the plate current, and any
current the valve wants to change
to keep itself oscillating will be now
proportlonately less than before

Dr. Lee de Forest, who made
reaction possible by inserting
a control electrode into the
l{eming valve.

because of the bent valve curve.
In fact, the induced oscillation
crowds ‘out the self-oscillation,

If the impedance of the circuit
to the out-of-tune signal is low
enough to per. »soeeereeeess SRR new

but by the im-

“ss

is less than the natural oscillating
current, and then we shall get
oscillating current which will squeal
with the induced signal. Or, of
course, weakening the signal will
start the squealing at any value of
signal frequency.

The: *‘ Squealing Points ’

This effect will happen on both
sides of the tune position, and the
squealing points will be wider and
wider apart the stronger the signal.

A very simple piece of reasoning
will show that strengthening our
reaction will bring the squeal
points nearer together, because by
itself the circuit would obviously
oscillate to-a greater amplitude.

Tt certainly seems, however, as
though it is quité impossible 'to’
bring  these squeal points closer
than a finite amount, for in the end
at the point of tune the signal takes
complete control. -

Reception of Telephony

Let us see what happens when
we are receiving a modulated C.W,
(telephony) which can be con-
sictered as a pure C.W. carrier plus
other waves out of tune with this
carrier,

Our receiving valve is self-os-
cillating and we tune up to the
carrier. At once the current in the
circuit can be considered as due to
the carmrier, and no amount of
strengthening of reaction will take
this control away—in other words

(Contmued on page 334.)
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mit of a current
approximately
equal to the pre.
vious self-oscillat-
ing current, then
theself-oscillation
will be stopped.

The impedance
for an out-of-tune
signal  increases
with™ the diver-

A2 ars Comrani:

—ix!

.(-------.'-...
.<:

X

gence from the
tune value (the
resistance  term
in the impedance
is rather indefi-
nite), so  that
the induced signal
will steadily de-
crease as we 8O

[MM;E OF
A2 areCareent

s

Giop Wy s

out of tune, and
a time will
come when there-

Cuanee orGiow Vi 75.”
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sulting amplitude |8 759
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OUR MISINFORMATION DEPARTMENT

C. P. ALLINSON, AM.LR.E.
T 0 2 e 0 0 .t e et

:
: By
E

ORRIED, N.W._g4,
complains that his
two - stage L.F.
amplifier produces
a  faint  high
pitched whistle
that spoils recep-
tion. The trouble is, of course,
obviously due to the transmission;
if it weren’t there, it could not be
spoilt. We therefore recommend

Worried t5 disconnect his aerial and |

turn out the detector valve. Failing
this, the addition of a third stage
of transformer coupled L.F. will
no doubt eliminate the whistle
entirely while the resulting screech
will successfully cover up the
transmission.
* * *

L.¥., Norwich, finds that when
the second stage of resistance
capacity amplification is switched
on, a regular ticking noise is heard
in the loud-speaker, these ticks or
clicks being separated by exactly
1 23-37ths seconds. Your set,
L.F., appears to be suffering from
a bad attack of Death Watch
Beetle. It should first be soaked

in paraffin, and then both sides of.

the panel and all the components
should be sprayed with arsenious
sulphide. We shall be glad to hear
the results; they should be inter-

esting.
* *

BEGINNER, Prittlewell, has just

completed a nineteen valve super:
heterodyne,as he understands this
type of set is particularly suitable
for use by the unskilled. He en-
closes the circuit, which was taken
from an American comic paper, and
says he gets no signals at all.
{That is wrong ?

The circuit you send is somewhat
complicated and is far too difficult
for us to decipher; anyhow, we're
busy; try next door,

* * *

NIPPY, Lyons, has constructed
a three-valve set in a dumb waiter,
but when she switches it on she
hearsnothing but a kind of ringing,
tinkling sound. It would appear,
Nippy, that your wvalves have
become Lionised. The only cure

for this is to bore a hole in the glass |

with a corkscrew and let some fresh
air in. When next turned on the
valves will burn for about two
seconds and then go out. When

£,

this occurs buy some new ones.
These will entirely cure “your
trouble.

* * *

DIPPER, Margate, has a port-
able receiver that he takes sea
. bathing with him., The set 1s,
however, extremely prone to emit
howls and squeals.

We are of the opinion from the
other symptoms that Dipper des-
cribes that the receiver has had
its little toe nipped by a crab
while its back of panel diagram has
been stung by a jelly fish. The
best we can suggest is that he
apply grease to the affected parts
twice daily till all signs of in-
flammation have disappeared.

* * *

PUZZLED, Droitwich, is just
installing a set and wishes to know
the best type of aerial, earth, etc.,
to use.

Your aerial shouid preferably be
as high as possible, not more than
6 feet from the ground. It should
be kept parallel to itself and under
no conditions should it be longer
than a piece of stick. Your earth
connection may be taken to a win-
dow box, failing this try the coal
scuttle. For valves any good steam
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chandler will supply you with
suitable types, the best, of course,
being the Pool and Bitter type.
For further details we suggest that
Puzzled write to one of the wireless
papers which give advice on these
matters.
%* *® *

PATRONISING, Tooting Bec,
informs us that the circuit diagram
shown in No. 15 of vol. 31a on page
28943, is incorrectly drawn.

Thank you, Patronising, we
noticed the mistake exactly eleven
minutes before going to press, but
as we did not wish to deprive you of
the pleasure of being able to point it
out we did not think it worth
while to incur the heavy expenses
of holding the issue up for a couple
of hours while we did a new
drawing. We note that you have
burnt out four valves owing to this
error.

% * *

N. PARKER, Whitechapel. In
answer to your question we would
say that we are in no way finan-
cially interested in any valve manu-
facturing firm.

* * *

OPTIMUS, Golders Green, finds
(Continued on page 322.)

A nine-valve super-het forms part of the “aash"” of this

wireless-equipped car.

The speedometer,

clock, oil-

gauge and switchboard have been placed to the right

of the steering column, to make room for the set.

270


http://www.cvisiontech.com
http://www.cvisiontech.com

MagrcH, 1927

35
ts

A lst of all the
European

MODERN

WIRELESS,

Eumu QSEEEEEE

For’ the DX Lis tenor*

broad-

Compiled by —

casting stations L skl
KEITH
STATIONS BETWEEN 180 AND 250 METRES.

\ R 4
l\c‘x:lth?l Name of Station. Remarks. lVe\rr;g\t?x Name of Station. Remarks.
180 Beziers 230 Juanlespins Every evening, 9 p.m.
196 Karlskrona (SMSM) Relays Steckholm, ' onwards.
201.3 Jonkoping (SMZD) Do. do. 233 Uleaborg Relays Helsingfors.
£02.7 Kristinehann (SMTY) Do. do. 238.1 Bordeaux Relays Paris (PTT).
204.1 | Gavl (S\'IXF) Do. do. 240 Helsingfors Mon., Wed., Fri,
SIS Kiev Most evenings. 6—8 p.m.
218 Orehro Relays Stockholm. l 2419 Muenster (MS) Every evening.
221 Karlstadt Do. do. I 1=248.9 Trondjhen .. .. =
2022 Strasbourg Tues. & Thurs,, from 245.9 Toulouse (** Radio ==3

3 9 p.m. Toulouse *’)
225.6 Belgrade Irregular. 250 Gleiwitz Relays Breslau.
229 Umea .. = ..{ Relays Stockholm. 250 Eskilstuna Relays Stockholm.
229 Helsingborg .. i) Do. do.

The majority of these stations are low-powered relays. Plug-in coils of between 25 and 40 turns with either parallel
or series aerial tuning will be required. Many of these stations can be heard every evening, and especially on Sunday even-

ings, on a Det. and L.F. straight circuit.

Muenster is easily recognised by the gong signal between items, and the Morse

sigu ~ — .. .at intervals of 5 seconds.
STATIONS BETWEEN 250 AND 300 METRES.
&Z‘tg Name of Station. Remarks. ang‘;ﬁ-. "Name of Station, Remarks.
2521 Safle (SMTS) Relays Stcckholm, 277.8 LEEDS (2LS) Relay station.
2521 | Steftin. . - Relays Berlin. i 283 Dortmund .. Relays Muenster..
252.1 Montpellier Every evening after 288.1 EDINBURGH (2EH Relay station.
8,45 p.m. 291.3 Lyons {Radio-Lyons) | From 7.15 p.m. on-
252.1 Kalmar {(SMSN) Relays Stockholm. wards.
252.1 BRADFORD ( ‘2LS) Relays station. 294.1 Uddevalla i Relays Stockholm.
254.2 Kiel .. Relays Hamburg. 294.1 SWANSEA (58X) 3
260.9 Malmo (SASC) Most evenings, Sui- £294.1 STOKE (8ST). . | L Rel tati
| days, 11 am. 2941 | DUNDEE (2DE) .. ety Losmans.
265.5 Antwerp Relays Brussels. 294.1 HULL {6KH). .
270.9 Posen .. L. — 294.1 Dresden Relays Leipzig.
2725 Cassel .., e Relays Frankfurt. 297 Agen .. N, . .| Tues. & Fri., 8.30-p.m,
272.7. Kiagenfurt 4 L ) onwards.
272.7 Danzig s Daily, 10 a.m. on- 297 | Jyvaskyla .. Relays Helsingfors.
] wards Relays Koe- 297 Varborg as Relays Stockholm.
nigsberg. 297 Hanover s ..{ Relays Hamburg.
272.7 .| SHEFFIELD (6FL) ..| Relay station. 297 LIVERPOOL (6LV) ..| Relay station.
275,2. | Angers {(Radio-Anjou) — 300 Radio-Vitus Sun., Wed ., Fri.,, 9p.m
275.2 Norrkoping (SMVY) - i onwards.
2752 | NOTTINGHAM, (SNG) | Relay station, 300 Kosicr e
2778 | Trollhittan (SMXQ) :

“fhose stations rela.} ing Hamburg can be recognised by a gong bemg sounded between the various items and the_

one stroke on the gong before each item.
through exceedingly well.
tuncd anode are suitable. Hanover announces by the call *“ Hier Norddeutsche Sender, Hanover,’
denoted by gong strokes so arranged as to denote minute intervals.

when not relaying Hamburg. Dresden announces D R in Morse (-.

27

Tthp:se sign HR (.

Most of these stations are easily audible on two valves in this country and come
Coils of 25-50 turns for the aerial (parallel or series tuning) and 35 50 for a secondary or-

* and the intetvals are:
-.)is a.l‘so sent out
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FOR THE D.X, LISTENER—(Continued).
STATIONS BETWEEN 300 AND 400 METRES.
= —= _—— F —
Wave- Name of Station. Remarks, Wave- Name of Station. Remarks,
length. length.
303 Koenigsberg .. «.| Daily, 7.10 p.m. on- 348.9 Prague. ..| Daily, from 7 p.m.
wards. 350 Parls (Radlo LL) ..| Mon,, Wed. and Fri,
803 Madrid (to be changed| Every evening. evenings, 10 p.m,
to 500 metres) 353 CARDIFF (5WA) ..| Daily.
EAJ12) 357 Seville (EAJ5) (to be -
306.1 FAST (2BE) .| Every day, 400)
309 Marseilles .. «.| From 9 p.m. onwards. 357.1 Graz .. +.| Relays Vienna.
310 Zagreb. , From 7 p.m. onwards. 360 Cadiz (EAJ'%) (to be| Daily, 7—9 p.m. Often
3125 - NEWOASTLE (5N0) aily. 297 tests at 12 midnight.
315 Upsala Relays Stockholm, 361.4 LONDON (2LO) Daily.
315.8 Milan (IMI) . ..| 8 p.m. onwards. 365.8 Leipzig . Daily, 7.30 p.m. on-
319.1 DUBL (2RN’) «.! Daily from 7.30 p.m. wards.
322.6 Breslau oo +of From 7.25 p.m., Sun- 368 Tammafors .. +.| Relays Helsingfors.
day, 10 a.m. 370.4 Bergen ..| Most evenings.
325 Saragossa (EAJ 23) (to — 373 Madrid (EA]7) (to be| Daily, 2.30 p.m. on-
be changed to 566) 375) wards; Sun., 7.30
325 Barcelona (EAJ1) (to| Daily, 6 p.m. onwards. p m.
344.3) 375 Madrid (EAJ4) (to be —
325 Malaga (EAJ25) (to be — 275.2)
changed to 254.2) . 379.7 Stuttgart . «+| Daily, 7 p.m.; Sua.,
326.1 BIRMINGHAM (5IT) | Daily. 10.30 a.m.
329.7 Nuremburg .. ++| Relays Munich. 384.6 MANCHESTER (22Y) | Daily.
333.3 Reykjavik .. .- = 389.6 Toulouse (Radio du | Daily, 12.40 p.m. on-
333.3 Naples (INA).. ..| 8 p.m. onwards. Midi) wards,
335 Cartagena (EAJ16) (to} 8.80 p.m. onwards. 3947 Haimburg (HA  in| Daily, 7 p.m. onwards.
be 277.8) lorse
337 Copenhagen o Do. 400 Salamanca (EAJ22)..| Daily, 9.30 p.m. on-
340 San Sebastian (EAJS) 2.30 to 10 p.m. wards.
(to be 434.8) : 400 PLYMOUTH (5PY) ..| Relay station.
840.9 Petit Parisien es| Sun, Tues., Thurs., 400 Mont de Marsan 8.30 p.m. onwards.
Sat.,, 9 p.m, 400 Falun (SMZK) -
343.9 Seville (EAJ17) (to be — 400 Rremen " Relays Hamburg
277. 400 Bratishaven

It will be noted by the above that the Spanish stations have not yet taken up their allotted wavelengths; the
present wavelengths are shown in the columns, and the wavelengths to be taken in brackets with the names of the stations.
Larger coils will be necessary for these stations, Nos. 35, 50 and 75 proving best for the average set, according to whether

series or parallel tuning is employed. Always use a coil as large as is possible with the minimum of condenser.

Barcelona

callsin Spanish, the name being clearly emphasised. Very often a woman announcer is to be heard. Copenhagen announces

in Danish, and closes down with the Danish for ** Don’t forget to earth your aerial.”
bids ' Good night *’ in English and other languages.

San Sebastian has a lady announcer,
Petit Parisien frequently announces in English, Seville® (FA]S)

often has lady announcer. Prague announces ‘ Radio Praha '’ between items, and closes down with short Morse signal.

Leipzig has a metronome ticker for an interval signal.
has a prolonged tuning note.

gong in intervals indicating minutes, and H A in Morse (. .
STATIONS BETWEEN 400 AND 500 METRES.

Madrid . (EAJ7) bugle call or chords on piano,
Stuttgart has a preliminary 51gna1 of CDG(-.-

= )

Madrid (EAJ4)
Hamburg has a

e

Wave- Name of Station. Remarks, Wave- Name of Station. Remarks.
length. length.
405.4 GLASGOW (5SC)  ..| Daily. 458 Ecole Superieure Daily, from 9 p.m.
411 Berne .. = «.| 7 p.m. opwards ; Sun., (FPIT)
6.30 p.m. 460 Barceclona (EAJ13) (toj Most evenings.
416.7 Goteborg (SASB) .. Every Thurs.,8.15p.m. be 500)
Relays foreign sta- 461.5 Oslo .. . e.| Daily, 7 p.m.
tions. 468.8 Langenburg .. . +| German 25 kw. station.
418 Bxlb:.o (EA]’ll) (to be Every evening.
Most evenings. 476.2 Lyons (La Doua) ..| Mon., Wed., Fri., 845
419.5 Bordeaux (Lafayette) J L p.m.; Sun.,, Tues,
420 Moscow o —_ Thurs. and Sat. Re-
428.6 Frankfurt—on-Mame ..| 7.15 onwards. lays Ecole Superieur.
436 Bilbao (EAJ9) (to be| Mest evenings. 480 Riga .. +.| Daily, 6—8 p.m.
400) 483.9 Berlin (Wltzleben) Every evening.
440 Reval .. . «+| Irregular. 491.8 BOURNEMOUTH Daily,
441.2 Brunn o «.| Daily, 6.30 p.m, (6BM)
443 Rjukan ~5 .| Irregular. 494 Zurich .e ..| Daily, 2 p.m., except
449 Rome (1RO) .. ..] 830 pm. onwards; Tues. ; Sun., 7 p.m.
Sun., 8 p.m. 500 ABERDEEN (2BD) ..| Daily.
450 Moscow Trades Union station. 500 Linképing o . .| Relays Stockholnt,
454.5 Stockholm (SASA) 8.15 p.m. onwards, 500 Helsingfors .. + .| Daily.

Among these stations the following can be easily recognised :—Berne;

opening signal a post-horn or tuning

note, each item preceded by two strokes and closed with one stroke onagong. Bilbao bas an abbreviated call between
each item. Frankfurt opens with three stroLes on a gong

as Muenster,

Oslo opens with “ Hallooo Oslo.”
Zurich“has a gong interval signal.

, interval signal Fin Morse ( . . - . ).
valve tuning note, followed by ** Pronto "’ repeated sev: eral times, announces *° Radio Roma *’ between items.
has an interval signal of a rapidly ringing bell.
Berlin occasionally ch|inr1es_ the hour.

Rome has an oscillating

Stockholm

Langenberg has the same gong signal

(To be concluded. )
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HIN the eyes of a
good many people
a crystal set.is a
crystal set, and
that is all there is
“toit."”” Such people
are mostly to be
found in the ranks of the contented
listeners, who are happy in the
possession of a crystal set which
gives them their local station pro-
grammes, and this is all that they
expect or desire, If they live

o

+

TRt
Hi e

e
19504

within range of the coastal spark
stations or shipping, their content-
ment is probably qualified !
There afe even some who have
long been enthusiasts in the building
of wireless sets and who would
never dream of ° going back ”
to a crystal set. Such a step would
be to them as though they were
entering their second childhood.
Admittedly the crystal set has
its limitations, as compared with
a good mcdern valve receiver

o
£

& COMPONENTS
'E" One panel, 16 in. by 7 in., by 3-16 in.

o ! One baseboard, 10 in. by §! in.

« One .0005 S.L.F. variable condenser.

s One No. 1 Dimic coi! and one 25-turn Unimic coil
= with bases.

=  One * Permatector.”

'E' One glass-enclosed crystal detector, with galena
" crystal

<=

e

|

MODERN WIRELESS

el

B

with the enormous benefits con-
ferred by reaction. It need not,
however, be regarded as in any
sense a back number, and ex-
periments with a suitably designed
crystal set will show that a few
departures from the conventional
type of circuit will work wonders.

The crystal set described and
illustrated on these pages will
furnish the means of making a
number of experiments, though
the construction of it is not at all
complicated. The principal advan-
tage of the crystal set, that it
entails no running expenses, need
not be stressed here. Against this
must be set its failings, the chief
of which is the flat tuning asso-
ciated with the average crystal
receiver.

Reducing Crystal Damping

We can leave out of account
here the fact that a crystal set of
the ordinary type does not amplify,
since we are concerned mainly with
the reception of the local station.
It may be argued that in this case
good selectivity is no advantage.
The interference from Morse stations
experienced round our coasts is a
sufficient answer to -this, while the
possibility of the establishment
of alternative programme broad-
casting stations in the future must
not be overlooked,

Now if we design a tuned circuit,
consisting of a coil and variable
condenser, for example, to have a

273

|Experimentall
Crystal Sot

m&_’_ _ | —
The Crystal Set described in this article is

easy to make, but at the sime time affords the
amateur ample scope for experimenting.

By A. V. D. HORT., B.A.

REQUIRED.

Four termina's (two of telephone type).
One 4-in. plain dia! for ¢ondensar.

One loading coil socket for base mounting.
One muitiple-fixed condenser.

Fourteen Clix sockets and four Clix p’ugs.
Wire, screws, ete.
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reasonably low H.F. resistance, we
can expect that under suitable
conditions it will provide us with
sharp tuning when included in a
Teceiver.

If, however, we shunt across it
a resistance of rather low value,
when we build it into the receiver
we shall find that the tuning ig
flattened.  This is what happens
in the ordinary crystal set. The
impedance offered by the crystal
detector to H F. currents will bz

much lower than that offered by the
tuned circuit at any given fre-
quency, .the result being what is
commonly called the “ damping
effect of the crystal on the circuit,
flat tuning and poor selectivity.

Since there is only a limited
amount of energy available for
the operation of a crystal set,
namely, that which is picked up by
the aerial system, we must make
the best use we can of this energy
in order to obtain the best results.
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AN EXPERIMENTAL CRYSTAL

SET—(Continued)

The damping effect of the crystal
detector, which has the greatest
effect when the crystal is shunted
across the whole of the tuning coil,
as in Fig. 2, can be considerably
reduced by shunting the detector
across part only of the coil, as
shown in Fig. 1. The actual point
at which to tap the crystal on the
coil will depend on the detector in
use, so that a number of tapping
points shiould be provided, and the
best position found by experiment
on signals.

Use of Auto-Coupling

We can now turn to the circuit
of the set described, which is given
in Fig. 3. Tt will be seen that the
tapping points are provided on the
tuning ccil L,, the whole of this
coil being tuned by the variable
condenser C, The aerial, too, may

be connected at any suitable tapping
point on the coil, thus making
use of ‘* auto-coupling,” and de-
creasing the damping due to the
aerial in a manner similar to that
already described.

An Easy Change-Over

For the purpose of comparative
experiments other refinements are
included in the design. The coil L,,
which is untuned, permits of the
testing of loose aerial coupling
as an aid to selectivity. A series
condenser may also be inserted
in the aerial lead, when the aerial
6 connected to L, Furthermore,
since constancy of the detector
setting is required when making
comparative tests, a permanent
detector is fitted. Any doubts

about the efficiency of the per-.

manent detector may be settled

HISKER

2N
-®
W

LOADING
CorL

D7 PeRMANENT

lt’z CAT

|

FIG. 3. ThejTheoretical
Diagram of Connections.

L

H.20
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by direct comparison with the
results given with a catswhisker
detector of conventional pattern,
to which an easy change-over can
be effected.

A standard coil socket is wired
in series with L,, to hold a loading
coil for reception on the longer
wavelengths. This is normally
short-circuited with a metal plug.

Construction

The first operation to perform
in the construction of the set is
the marking and drilling of the
panel in accordance with the
drilling diagram. . The dimensions
given apply, of course, to the par-
ticular coils and condensers used.
The Dimic and Unimic coils
shown are very convenient for the
set, since they are of ‘‘ low-loss ”
design, and the former coil is quite
simple to tap. The method of
mounting the base of the Unimic
coil was to tap two ‘ blind ’ holes
from the back of the panel (see Fig.
5). inserting 4 B.A. bolts to hold
it in position. An alternative
method is to drill clearance holes
through the panel, put in bolts
with countersunk heads and secure
the coil base with nuts. Be sure
that the panel you obtain is free
from surface defects. A guaranteed
panel is recommended.

The dimensions given should be

" carefully followed, since these pro-

vide -for bringing the two coils
co-axial when the panel and base-
board are screwed together. For
the mounting of the variable con-
denser a template is supplied by
the makers, Messrs. Beard and
Fitch, three 4 B.A. clearance holes
being needed.

Tapping the Coil

When the panel is drilled, fix it
to the baseboard with wood-scrcws
in the holes along the lower edge.
The components on panel and base-
board should then be mounted, refer-
ence being made to the photcgraphs
for guidance. Then put in the rigid
wire connections, The wires going to
the base of the Dimic coil must be
taken well out from the base
before turning towards their fixing
points, to avoid fouling the coil
when it is put in,

We next come to the tapping of
the Dimic coil, and this operation,
while not difficult, requires a certain
amount of care. The tapping
connections are lengths of 2t
s.w.g. D.C.C. wire, and eight pieces
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SET—{Continued)

* each of about 4 in. long will be | “face” of the coil, the actual points
needed, the insulation being re- | being at 5, 10, 15 and 20 turns
moved for } in. at each end. The | from each end of the coil. About

tappings are all taken on one | } in. of the insulation has to be |

B R TR R P R R XY

L T T T T TR

removed from thesc tums, and the
best tool with which to do this-is
a sharp-pointed penknife.  With
the knife very gently scrape away

D T L L T T e R R T PR Py S LT Y PY YL PP Y

TELEPHONES

®

TOorR OF B/'ISEBD/U?DNV

BOTTOM OF PANEL 7

BASEBOARD 10'x5%x 38"

el mum‘mnum 3
RIS o

AERIAL

19 ¥

o) L

= ——

LoAping Cou
i

BACK 0F PANEL LAYouT Anp WirinG

4. /9.
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AN EXPERIMENTAL CRYSTAL

SET—(Continued)

Most of the point to point wiring is shown in this back-of-
panelview. The socket for the loading coil will be seen
in the foreground.

e safaneossasatioasstontoterssraraseesvoasesVossosessseassesscssctssenssnssnson @ssessassissuey scoene

coil with a small stiff brush
The wiring of the receiver is then
complete, with the exception of
the flex leads, the arrangement of
which will be clear from Fig. 4.

the insulating covering. till the
bare wire shows; there is no need
to strip off the insulation right
round the wire, so long as it is
removed from the top. As little
pressure as possible should be
exerted, as otherwise the turrs
will be forced downwards, making
it more difficult to solder the
connections, and, incidentally, to
loosen the whole winding of the
coil.

The Final Connections

Now tin both ends of the lengths
of 28 gauge wire, and solder them
to the “Clix sockets numbered
6, 7, 8, 9, 10, 11, 12, 13 and 14
in Fig. 4. Apply a very little
flux (powdered resin will do) to
the bared points on the coil and
tin each of them with a touch of
a hot iron. The iron should not
be applied to the turns for more
than a moment when tinning the
turns or when soldering the con-
nections, or the insulation of tle

neighbouring turns .may  he
damaged. Before fixing the cen-
nections to the coil, place the

latter on its base. The connections
can then be easily attached, since
both the wires and the turns have
been tinned. Any superfluous
flux should be removed from the

In addition to the three longer
leads, do not forget to make up one
3 or 4 inches long with a Clix
plug at each end. This is for
connecting either of the crystal
detectors to the tappings on the
coil.

The series condenser shown is
of the multiple-fixed C.A.V. type,
from which the required capacity
may be selected by means of tlie
spring clip. No cabinet is in-
cluded in the list of components,
since experiments with the sect
would be somewhat hampered if it
were enclosed.

Testing

A preliminary test should be
_carried out to see that the wiring
and detectors are in order. Attach
aerial, earth and telephones ani
put the aerial and crystal plugs
in socket 5, the other end of the
crystal plug going to the per-
manent detector. The series con-
denser plug is left disconnected.

Search for the local station,
rotating the variable condenser till
signals are picked up. If no signals
are heard, or if they are oxly
audible at the lower end of the
scale, with no very definite tuning
point, move the aerial and crystal
plugs further down the coil. Tt
will probably be found that the
tuning is quite flat, that is to sey,

The meathod of taking the coil tappings will be clear from
this illustration.
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SET—( Continued )

that the signals are audible over
quite a wide variation of the
condenser. Before proceeding, test
the catswhisker detector as well
as the other.

Improving Selectivity

Having ascertained the aerial
tapping which will bring in the
local station fairlyglcw down the
scale of the tuning condenser, try
the effect of altering the crystal
tapping. In the set described the
best position for the permanent
detector was found to be at the
centre of the coil, socket 10, the
other detector being better suited
in socket 11. A very noticeable
improvement in signal strength was
effected in this way, as compared
with the results obtained with the
crystal tap in socket 5.

Next bring the series condenser
into circuit, trying a value of
0001 mfd. to start.with. Plug the
acrial into socket 1 and the series
condenser plug into socket 5.
Make adjustments as before to get

the best signal strength, With this
arrangement it will be found that
the tuning of the set will be con-
siderably  sharpened, especially
when the crystal tap is situated
well down the coil. For extreme
selectivity the crystal tap may
be put so far dowan that signal
strength is somewhat reduced.
Normally, hewever, a point will be
found at which selectivity is
greatly improved, while there is no
noticeable decrease in  signal
strength.

Effect of Loose Coupling

It is interesting to compare the
series condenser circuit- with the
loose-coupled aerial circuit. For
this latter leave the series con-
denser plug disconnected. put the

- aerial plug in socket 2, and start

with the crystal plug in socket 5.

Tests of this circuit indicated that |

there is not much to choose
between it and the series con-
denser circuit, so long as the
coupling between L, and L, is the

closest allcwed for in the design of
the set. By swinging L, away from
L, tuning could be still further
sharpened, while signal  strength

‘was very little weaker.

The tests of the set by the writer
were carried out on an aerial
about go feet long and 10 to 15
feet high at a distance of little
over a mile from the aerial of the

! London station, to the north of 1it.

In this situation it is of course
normally difficult to cut out
London ; it is in fact possible to
hear the programme transmitted
with the help of a single valve,
no tuning coil and no high-tension,
the circuit being otherwise con-
ventional ! :

Cutting out the. Local Station

‘Under threse conditions-with the
first circuit, with direct coupled
aerial and the crystal at the top
end of the coil, London was plainly
audible over the whole scale of
the tuning condenser. A slight
improvement was effected by mov
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SET—({Concluded)

ing the crystal tap down, both in
sharper tuning and better signal
Strength.

The inclusion of the -ocor mifd.
-series condenser and adjustment
of the crystal tapping made the
remarkable difference of narrowing
the band over which London could
.be heard to 2 degrees on either
side, of the exact, tuning point,
while signal strength was every
bit as .good ‘as previously. In-
correct adjustment of the crystal
tap flattensd the tuning, so that
London could be made audible
over about 20 degrees -of the
condenser.

Many Possibilities

With the closest position of the
loose-coupled aerial coil, the
* andibility band ” wgs 4 degrees,
as above. By turning the Unimic
coil upwards till its upper edge
was about #in. above the upper
edge of the Dimic coil, this band
was further reduced to 2 degrees,
that is to say, 1 degree on each
side of the tuning point. If the
eoupling was loosemed more -than
this, the tuning was made slightly
sharper, but signal strength was
considerably weakened.

Enough has been said to in-
dicate the possibilities of circuits
of this kind. The inclusion of
several circuits in one set has
advantages which wiil be obvious
to the experimenter, one of which
is that it is possible with'such a
set to make rapid comparisons of
different arrangements, a p¥ovision
which is very necessary when
many of the comparisons to be
made are concermed with the re-
lative inten3ity of sounds heard
with various circuits. In con-
clusion, it may be mentioned that
the title of ‘° An Experim:=ntal
Crystal Set” is not intended to
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convey the idea that any special | silicon, or with another piece of

skill is required to construct and
operate the set, but rather that
anyone who has thoroughly in-

galena.
As the majority of: the popular
crystals now on the market are of

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

Another general view of the wiring of panel and base-
board, showing the flexible lead and clip for C1.
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vestigated the possibilities of the
circuits available may reasonably
claim thereafter to be something
of an expert on crystal sets.

NN 7NN NN NI AN oS s 3
% Notes on Crystal %
4 Contacts. g
D (From a Correspondent.) &
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Although metal catswhiskers are
generally used in conjunction with
the galena-type of crystal, excellent
results are obtainable with graphite,

the galena class, experimenters may
be glad to know that probably the
most sensitive crystal contact of all
is that formed by a coarse-grained
galena crystal, with a piece of
graphite very lightly touching its
surface.

The graphite may be taken from
agood soft lead pencil (of the B.B.B,

L type) and its pressure at the point

of contact should be very fimely
adjustable. Such a detector
extremely sensitive, but is liable
to be upset by strong signals, and
is altogether too critical in adjust
ment for general adoption.

I+

< POINT-TO-POINT CONNECTIONS. oo
g Earth terminal to one end of Unimic coil base and ‘Lower ends of permanent and catswhisker detectors :9:
o~ to moving vanes of variable condenser. Moving | to Clix sockets 3 and 4 respectively. o~
»#. vanes of variabie condenser aso to one side of loading Flex lead from aerial terminal through hole in panel, «%
% Coit plug and to lower te.ephone terminal. L with Ciix plug on the end. .E,
1 ogﬂ;g:es-lde of laading coil piug to one end of Dimic Fiex lead from Clix socket 1, terminating in spring %
' Other end of Dimic coil base to fixed vanes of variable clip on multiple-fixed condenser. o :g:
_g: condenser and to C ix socket 5. Flex lead from terminal ““ 000> of mutipte fixed .:'
«.  Both centre terminas of Dimic coil base to €fix | condenser, through hele in panel, terminating in a o
., Socket 10. Ciix piug. s
e Other end of Unimic coil base to Clix socket 2. Taps on loading~coil end of Dimie eoil to Clix sockets s,
o Top te.ephone terminal to top ends of both ecrystal | 14, 13,12 and 11 in this order. Taps on other end of ,5
ot detectors. Dimic coil fo sockets 6, 7, 8 and 9 in this order. i
ageefnegnn Cn L= 0n Qo ale o e o o ofnalinn e o Qe ol Gl oo o e o e o o o Qo o o e e e o v G Qe Qo o G fn G
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In this article the important
question of aerial design Is
discussed and the results of some interest-
ing experiments and measurements with
different types of aerials are detailed.

NS v rery,
Nt ”/é ) i
isteners have de-
bated within
themselves as to
the type of aerial
which wounld best
suit  their in-
dividual circumstances, and judging
from the many varieties of aerials
wlich one sees when looking along
an average street of houses, opinion
upon the subject is not lacking
in diversity,

Some Practical Tests

Though all the gardens are
approximately the same length,
though all the houses are roughly
the

same height, though the
conditions of  screening are
similar in  most cases, Some

aerials are longer than others,
some higher, some made with a
single wire, others double, some,
slope downwards at the far end,
others upwards, and some en-
thusiasts utilise only half or less
of their available length.

What can it all mean, ar.d do all
these aerials give exactly the same
results ?

To determine whether or not
there was any appreciable difference
in the results given by single and
double wire aerials of various
lergths and heights, it was decided
to carry out certain experimentst
in the Crystal Palace district of
Loadon in parts waere reception
of 2LO is decidedly poor unless
a valve set is used.

The aerial which was taken as
being suitable for opening the
experiment w2s a single wire
arrangement, free of buildings,
trees, and other obstacles. The
horizontal length at the top was
approximately 30 feet, and the

many - occasions |

~

a
®

e

By G. R. STANLEY

height from the ground was 50 feet.
With a vi w to obtaining some
d-fiiite information as to signal
strength this arrangement was con-
nected to a good commercially-
madz crystal receiver. In series
with the telephones was connected
a micro-ammeter for actually mea-
suring the rectified current, and
after finding the most sensitive
spot on the crystal, and after

tuning-in, the maximum current
obtained was 30 micro-amps.
much for experiment No. 1.

So

A high aerial of the single
“L” type erectedin a South
London garden.

The second aerial which was tried
was the same height and length
as the first, but two wires were used,
separated from each other by means

279
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of six-foot spreaders. The receiving:
apparatus was in this and in all:
other cases referred to, exactly the:
sume as that used for the first.
experiment, the same earth and,
so on also being used. :

In the case of the second aerial,
the maximum rectified current:
obtained was 32 micro-amps, a
slight Mncrease on the  previous
measuremre1t but not enough to
make any audible difference in the
phones. An interesting fact which
came to light in comparing the
results of these two arrangements
w*s that whereas in neither case
, was tuning very sharp, tuning was,
{ nevertheless,  much more critical
lwith the single wire aerial than
with the double, indicating that the
single wire was the more selective
|wlthout any appreciable difference
 in signal strength.

l Height and Selectivity

' It was next decided to reverse
the arrangement of these aerials,
that is to say, to make the hori-
zoatal top 50 feet and the height
3> feet, but the results indicated
| poor selectivity in both cases in
| that morse interference from ships
w-king on 600 metres at Gravesend
was experienced even when the
sat was tuned at 2LLO’; the double
wire aerial being particularly poor
from this point of view. The
{rectified current obtained in the
case of these two aerials was a little
low:r than with the previous
arrangements, 28 micro-amps being
obtained with the single wire and
29 micro-amps with the double
w.re. )

| An aerial with a horizontal top
of 40 feet and a height of 60 feet
was next erected, thereby using
the full 100 feet of wire available
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DOUBLE OR SINGLE WIRE AERIALS—{Concluded)

in a single wire aerial. The rectified
current rose to 38 micro-amps and
tuning was relatively sharp for a
direct coupled crystal receiver, of
the type used for all the tests.

A double wire of these dimensions
was next erected, the two wires
again being separated by six-foot
spreaders, when a rectified current

-
with a 40 fot horizontal top, the
current being 38 micro-amps. On
the other hand, a double wire
aerial of these same dimensions
gave a reading of 43 micro-amps ;
an increase in signal strength, but
with a decrease in selectivity.

In an endeavour to bring about
a compromise of these two results

The problem of erecting an efficient aerial in som2 of the
suburbs of large towns is well illustrated in this photo-
graph. Most of the aerials shown are far tgo long and would

give better results if considarably shortened.

of 43 micro-amps was obtained,
but the selective properties of the
single wire arrangement has gone,
morse interference being distinctly
audible.

The Best Aerial

The horizontal top of the double
aerial was reduced five feet at a
time until the interference was
eliminated, and it was not until
20 feet had been cut away from
each arm that reception was free
from interference. The various
readings for the different lengths
of horizontal top were as follows :—
35 feet = 41 micro-amps; 3o feet
= 39 micro-amps; 25 feet = 36
micro-amps; 20 feet = 32 micro-
amps.

One of these two wires was next
taken dcwa, leaving therefore a
single wire aerial 60 feet high with
a 20 feet horizontal top, which
arrangement permitted a rectified
current of 31 micro-amps to be
obtained.

So far, the best results in so far
as signal strength and selectivity
together are concerned, are shewa
by a single w.re aerial 60 feet high

it wais decided to retain a single
wire arrangement as being the more
sslective, but to increase its height
to 7o feet, at the same time reducing
the horizontal top to 30 feet, and
the arrangement gave a measured
reading of 47 micro-amps, still
retaining its selective properties.
Increasing the length of the
horizontal top wais next tried, and
though the selective properties

' SUMMARY OF RESULTS.

were quickly lost, no appreciable
increase in the rectified current
was obtained. It may be gathered
from this that by increasing the
height of the aerial, either by itself,
or in conjunction with the hori-
zontal top, l:rger rectified currents
may have been obtained, but unfor-
tunately it was not possible to erect
an aerial higher than 70 feet and the
experiments ware then concluded.

The Importance of Height

In order to show these different
results in a form in which they can
be visualised as a whole, and com-
pared with one another, a table
has been prepared showing the
various readings. This is repro-
duced below, and it shows very
clearly that the shape and type of
aerial has an enormous effect upon

| . the strength of the received signal.

The worst aerial of all—3o0 feet
| in height and having a 50 ft top—
gave only a little more than half

1the current obtained with the best

aerial. Even although the reader
may be unable to erect an aerial
| similar to the last one shown in the
table, they will be able to judge the
comparative efficiency of the differ-
ent types.

The results were obtained with
good local conditions so far as the
immediate neighbourhcod was con-
cerned, and though in individual
cases the results may prove to be
somewnat different on account of
neighbouring buildings and so on,
it would appear to be fairly safe
| to assume from these results that a
single wire aerial with as much
vertical height as possible and a
relatively short horizontal top is
superior as to results than a
double aerial of the same dimen-
sions, or to a single wire with a
long horizontal top.

t [ Rectified
Aerial. [ Current General
Height. [ Length. } Type. in Micro- | Observation,
Tt 4 UL L amps.
50 feet ..l 30 feet Single WireL... .| 30 S
50, 4 .l SO Double ,, ,, ..j 32 l Non-selective,
3Q "5, 50 ,, Single ,, ,,..: 28 Necn-selective,
Ll 50 Double .,, ,, .. 29 lVery non-sel-c-
o) I aa e L Single, 0 B 38 - — [tive.
60 ,, .. 40 ,, .. Double, .. 43 Non-setect.ve.
60" 5, Wi il-l3s o 0 - e 41 Non-se'ective.
60N = e~ MU TR 3 N 39 Non-selective.
GOL I e B B L - o 36 I —
OBy i gl 202s omane 5 P Y 32 -_
6o ., el 29k o leSinglen L 3X —
70 . 3 ., .. Py P E - 47
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HE
“cone’” type of
loud-speaker pro-
perly handled is
one of the best
aids to faithful re-
production  that
broadcast listener

the up-to-date
can possess.
To obtain a proof of its increasing
popularity one has only to examine
the advertisements in any technical
journal, when generally an an-
nouncement introducing yet another
of * cone " will be noticed. In
addition to this, numerous broad-
casting stations in Europe and in
the United States of America
employ “ cones ”’ in their control
rooms in order to check quality.

popular |

MODERN WIRELESS
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Getting the best
rom o Con@

TR P AR e ey KA T T R Ao B

By A. JOHNSON=RA ND‘ALL.

! totally unsuitable for the repro-

duction of the wide band of fre-
quencies with which a well-designed
‘“ cone ” is able to deal.

For some months past I have
been trying various circuit arrange-
ments and adjustments with a vlew
to obtaining the most pleasing and
natural reproduction from the local
main st}ation, the standard of
strength "being taken as that ade-
quate for a room 15 feet square ; in
other words, full-room strength

Responding to the Low Notes
My investigations have mostly
been conducted with. two ‘‘ cones,””
each employing the popular balanced
armature movement.
Since this principle has been

The operation is quite simple.
The signal impulses in the output
circuit cause the armature to
vibrate. These vibrations are
Imparted wvia.the .short rod and
flexible strip to the ** driving rod
and then to the cone itself.

Now, a ‘““cone” has one great
advantage, and that is it is capable
of responding to the lower musical
frequencles ; but if these frequencies
are actually to be reproduced they

60Cenrre- ﬁﬁ;ﬁ Cor
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From conversations with owners .
of cone loud-speakers, and from
correspondence received, I have
come to the conclusion that many
purchasers are not by any means
getting the best possible results.

The Standard of Strength

The reasons for this are in all
probability due : First, to the fact
that the average “cone” is a
somewhat fragile piece of apparatus
and is, in consequence, easily
damaged by inconsiderate handling.

Second]y, that the instruments
are employed in cases where the
output from the receiver is

| adopted by a number of makers, a
| few words regarding the operatlon
will not be out of place.

| A large permanent magnet has

balanced between its pole pieces a

light armature, which is placed so

that there is no constant pull due
to the permanent magnet.

To one side of the armature is
attached a short stiff rod, the other
end of which is rigidly fixed to a
flexible metal strip. A little way
along this strip is soldered a straight
rod which passes through the cone
at its apex and is held tightly with
the aid of a collar and thumb
screw,
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‘[

must be present in the output
circuit of the receiver.

The first step, then, is to make
quite sure that your receiving
apparatus is delivering undistorted
signal energy.

H.FP. Distortion

If the set employs some form of
high-frequency amplification, = dis-
tortion may be produced by
excessive reaction, and by inherent
instability. Assuming the receiving
apparatus to be of modern type, it
is probable that one of the many
forms of neutralised coupling will
be incorporated,

AY
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GETTING THE BEST FROM A “CONE ”—(Continued)

For good reproduction it is abso-
lutely essential that the neutrali-
sation shall be complete, otherwise
there will be a tendency towards seli-
oscillation. Such a tendency is, of
course, equivalent to an excessive
reaction effect.

Anode Bend Rectification

‘In the same way the actual reac-
tion control, whether it be magnetic
or capacitative, should be kept as
near the minimum setting as
possible. A set which requires a
large amount of reaction in order

to obtain sufficient signal strength |

is not suitable for loud-speaker

wark. The remedy is to add
another stable high - frequency
valve,

: Tarning now to the detector,

the sliding contact of a potentio-
meter. By taking negative tap-
pings one can obtain the purity of
the anode bend method.

If, however, ananode bend reztifier
is used in series with the primary
of a transformer-coupled low-fre-
quency stage great care must be

| taken in the choice of a’ detector

valve. With a grid condenser and
leak, with the bottom end of the
leak taken to some positive value,
a high-impedance type of valve,
will give excellent quality, within
the limits of this method of rectifi
cation, provided the transformer
primary has an inductance in the
neighbourhood of 50 henries.

If anode bend rectification is
employed, the impedance of a valve
of -this type may become as high

natively straight resistance®
capacity amplification throughout.
‘Tnese remarks apply to every type
of loud-speaker.

With the “ cone” type in par-
ticular it is essential to use a method
of low - frequency magnification
warich ensures that the lower musical
frequencies are being reproduced,
otherwise the special advantages
of the ““ cone "’ will not be realised.

Two Excellent Circuits

Toere are two circuits which I
have found to give exc:llent results.
These are shown in Figs. 1 and 2.
Fig. 1 shows a combination of
transformer and resistance coupling.
V, is an anode rectifier, ani anode
resistance of .5 meg., being con-
nected in the anode circuit of this

D S Py
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two alternative methods are pos-
sible. The first makes use of a grid
condenser and leak. The other is
known as anode bend rectification.
This latter method is shown in
Figs. 1 and 2, and of the two gives
the purer reproduction. "In a re-
action circuit, however, oscillation
control becomes rather ** tricky,”
so 1 personally prefer the grid
condenser and leak in any arrange-
ment utilising some form of
reaction.

I like to keep the value of the
grid condenser as low as possible,
say in the neighbourhood of -oo00r,
and I use a leak of about -25 meg-
ohm. The bottom end of this
resistance I prefer to connect to a
separate tapped grid battery or to

as 100,000 ohms. Taerefore, in order
to obtain good quality, it is essential
to use a low-impedance valve. For
this reason I prefer to use a resist-

' ance in series with the anode of the

detector valve, utilising a trans-
former-coupled stage later.

The Best Form of Coupling

When more than one stage of
transformer’ coupling is used, the
uniform amplification of all {re-

quencies becomes an exceedingly-

difficult problem, and one that can
only be tackled successfully by
experts. I always advise home
constructors who desire the very
best reproduction’ to employ a

combination of resistance-capacity

-and transformer coupling, or alter-

232

valve. A tapped grid batter-
giving values of 1.5—3 and 4.5 volts
should be joined, as shown in the
first grid circuit.

The other valves may be as
marked. V, can be a power valve of
from 6,000-8,000 ohms impedance,
and the low-frequency transformer
may have a high-ratio provided it
is of good make. With a valve of the
8,000 ohm impedance type, I
would prefer the 4 : 1 ratio.

A resistance of about -5 megohm
across the secondary will tend to
improve quality, but at the expense
of amplification. If the * cone”
has a low-resistance winding, and it
is desired to use it in conjunction
with valves of various impedance
values in the last stage, an output
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No more ‘lost?” Chords
Cossor Valves — with

the wonderful

new Kalenised Filament—bring you the
superb technique of the living Artiste

EAR by year the bar-

riers to perfect Radio

reproduction are
being broken down. No
longer can it be said that
Broadcasting suffers from
mechanical limitations.
With the vast improve-
ment in the design of Loud
Speakers and the develop-
ment of choke or resistance
capacity amplification,
Radio enters upon a new
phase. Every note in the
harmonic scale can now be
reproduced with the living

naturalness of the concert:

hall or the studio. There
are no more ‘lost ' chords.

But this method of ampli-
fication demands a valve
specially designed for the
purpose—the  wonderful
new Cossor 2-volt R.C.

This new valve has an
exceptionally high ampli-
fication factor of 40—
higher than any other valve
of similar type. Due to
the prolific emission from
its Kalenised filament it
will give a richness of tone
such as you have never
heard before. From the
deep fascinating rhythm of
the lower octaves of the
organ to the surprisingly
sweet high notes of the
violin. Every note is there,
none is missing.

If your Receiving Set
utilises the choke or resis-
tance coupling method, use
this superb new Cossor
R.C. Valve at once—and
hear Radio with a charm-
ing freshness and vitality
which must amaze you,

Thenew Cossor 2-veltR.C.

Consuming'l amp at 1'8 volts Impedence 14/_
70,000 ohms, Amplication factor 40

Cther Cossor Valves

For 2-volt Accumulators

210H.F. (Red Band) H.F. use 14/
210D (Black Band) Detector 14/~
215P (Stentor Two) Power Valve 18/6

For 4-volt Accumulators
410HD (Red Band) for H.F. or Detector  14/-
410RC (Blue Band) For Resistance or °

Choke Coupling 14/-
410P (Stentor Four) Power Valve 18/6
For 6-volt Accumulators
610P \Stentor Six) Power Valve 22'8
N.B. All above valves consume "1 amp. except

Cossor

— the wvalve which serves you longest
A. C. Cossor, Ltd. Highbury Grove, London, N. 5. 283

Gilbert Ad. 7906

%w 215P which consumes "15 amp.
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GETTING THE BEST FROM A “CONE”—(Concluded)

transformer is desirable. For the
Western Electric *“ Kone ”’ a trans-
former with an output impedance
of 2,000 ohmsshould be employed.

If it is preferred to place the loud-
speaker winding directly in series
with the valve, then a really low-
impedance valve should be chosen
~5,000~-6,000 ohms is the maximum
allowable value. I have personally
obtained excellent results with a
valve of the Cosmos 55/R type,
which has an impedance of approxi-
mately 3,500 ohms, and with one or
two of the super power valves,

Reducing Anode Current

With super power valves, how"
ever, I usually keep the anode
voltage down to about 100 wvolts,
and in addition use a high value of
negative bias in order to reduce
anode current.

Fig. 2 shows a straight resistance
capacity coupled eircuit. The
volume obtained is slightly less than
with the Fig. 1 arrangement; but
of the two 1 prefer the second
circuit. In practice it is almost
possible to overload a ‘ cone”
loud-speaker with this circuit at a
distance of 15 miles from 21.O, using
a good outdoor aerial. For greater
distances -a stable high frequency
stage can be added.

The following wvalves have been
tried and found satisfactory in
both these arrangements :—

V,—Cosmos Blue Sgot, D.E.5b,
S.T.61, Burndept H.5:2, D.F.A.4.

V, in Fig. 1.—Any good small
power valve (not super-power valve).

V, in Fig. 2.—Cosmos Blue Spot,
D.E.5b, S.T.61, H.512, D.F.A 4, or
any equivalent type.

Before passing the energy output

from the set as being O.K., it is a

A milliammeter will indicate two
sources of distortion, due to the
valve. If the needle * kicks back
in the case of a resistance amplifier,
grid choking is occurring, and the
remedy is to increase thc,grid bias
until these ‘* back swings ”* stop. If

| the needle gives sharp kicks over to

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

slipping the driving rod through the
metal sleeve at the apex of the
‘“ cone,” to prevent straining. Place
the “ cone ” in a position with the
apex downwards, in order to keep
the weight of the unit off the
driving rod until the screws are
tightened up.

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

/o Aneoe oF
~ower VaLve
e

-‘———1

fa3

SHOAT
armarurey “TLF ROP e
g
POLE P AOOERES
PIECES £y ysn/c APEX OF CONE
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How the *Cone’” works.

good plan to insert a milliammeter
in the anode circuit of the last valve,
if such an instrument is available,

Fig. 3 shows how the meter may be’

joined in circuit.

M s1-Aymerer
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[ ]
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The connections for ‘a mitlliammeter, to show whether

grid- choking or “blastmg”

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

the right, distortion"is liable to
occur through ** blasting,” ie.,
over-running - the strdight. portxon
of the valve characteristic, and
coming on the bends. Increasing or
decreasing the grid™ bias may be
necessary, or, alternatively, cutting
down the input by means of a
volume control or detuning the H.F.
circuit. The object should be to keep
the needle absolutely steady.

Adjusting the Cone

If, after taking all the necessary
precautions in the amplifier circuit,
the results are still unsatisfactory,
it is probable that the ‘“cone”
itself is not correctly adjusted.

As already explained, there are
two thin rods in the case of a
balanced armature movement.
Both of these rods must be quite
straight. It is a simple matterto
examine the movement.

The rear portion of most ** cones”
incorporates a round inspection
cover which is held in position by
means of five or six screws. Upon
detaching this cover, four large
screws which secure the movement
to the frame .will be observed.
Release the locking screw, the
apex of the “ cone ” itself, so as to
free the needle, and then withdraw
the whole movement by removing
the-four large securing screws. The
two rods can then be examined, and
if necessary straightened.

Now replace the unit, carefully

284

occurs.

Sw1tch on the set and adjust
the position of the movement
until (with the locking screw
at the apex unsctewed) only a
““dither” is obtajned on speech
Or music.

This is the test which indicates
when the driving rod is correctly
centred.

The movement can then be secured
into position, and the lockmg screw
tightened.

With the paper cone type of loud-
speaker, many of the annoying
* dithers ”’ and ‘‘ rattles *’ are pro-
duced simply by the fact that a
washer or nut on the cone frame is
slightly loose.

I improved one of my own cones
on certain musical notes by stretch-
ing a thin rubber tube over the
driving rod.

The Cure for ‘¢ Dithering *’

If the needle presses against the
side of the metal collar at the apex
the balanced armature may be
pushed nearer to one magnet pole
and a ““ dither *’ may result on loud

signals.
This should not occur. with the
driving rod correctly centred.

Another point to bear in mind is the
expansion and contraction of the
paper cone, due to atmospheric
changes. Shrmkage of paper may
quite conceivably strain the driving
rod. The remedy is to release the
locking screws occasionally.
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A LOUD-SPEAKER SWITCHBOARD }
Some Useful

Ceeeelne e e e

Instructions
B for
Z Constructors

egeey e ageafunle el L wfuelineliocln e e fonlnaln el

HHEN a house is
more or less com-
pletely ““ wired up
for wireless "’ and
loudspeaker exten-
sion leads runtoat
least five rooms
from one central point where the
receiver itself is situated, it is very
useful tohave some form of control
switchboard. If this is carefully
designed it can be sufficiently
simple to allow anyone to operate
it. The one we are going teo
describe in this short article is
simple in general design, easy to
make and perfectly straightforward
in operation.

The original model is mounted
on the wall of the wirless *“ den " ' .
close to the set. This latter is pro- The complete Loudspeaker Switch-
vided with a simple ‘‘On-off ” board, ready for mounting upon the
switch so that when any members wall. The device controls five loudspeaker extension leads
of the household require music any one or more of which can be switched in or out of circult,

.......................................................................................................................................................
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| THE THRILL OF DlSTANCE MEANS MORE |
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| THAN GOOD PARTS—IT MEANS LISSEN PARTS |

By using the right parts you can take care of the energy picked up by your aerial—yon cannot
afford to lose any of this minute energy—guard it against loss at every point of the path along
which it travels —only too easily will it leak away—the thrill of distance means more than
good parts—IT MEANS LISSEN PARTS.

MAKE YOUR TUNING
RAZOR SHARP.

With LISSENSTAT control your valve
is nad: sensitive to a touch—responsive
to every fractional turn of a knob.
Electronic emission—that vital ferce
in the correct working of a valve—
is accurately controlled. You cpen the
way to fine de'ection—signals from
farther away are brought in stronger,
sharper than ever before—THROUGH
A BACKGROUND OF DEAD

SILENCE. -

SOLD IN THREE
MODELS :

Lissenstat
Major
Lissenstat
 Minor
Lissenstat
Universal...

7/8
3/8

LISSENSTAT

LISSEN, Ltd.
i 20-24, Friars Lane,
i RICHMOND, SURREY.

Managing Director—
THOMAS N. COLE.

LISSENSTAT

COILS THAT CATCH SIGNALS
Some coils may be good emough for
right-on-top-of<you stations, but hope-
lessly inadeguate .for distant ones. For
-sensitive work your coils must pick up
minute energy . . . and not waste it.
Put a micro-ammeter in series with the
telephones..of a ecrystal set—test your
usual coils one by one—watch the deli-
cate needle flickering as each coil passzd
on—then note the greater déflection ot
dhe needle when you put on LIS-
SENAGON coils, indicating greater
signal strength and PRONOUNCED
SUITABILITY FOR SENSITIVE

WORK.

LISSENAGON Coils are the Coils which
intensify tuning.

They are interchangeable with other
coils of the same number —but THEY
ARE MUCH MORE SENSITIVE THAN
ANY.

LISSENAGON
COILS.
No. Old. New.

25404/103/3
53675 5/4.3.6

3’9 5/6
92 5/9

ULTRA SELECTIVITY.

& LISSENAGON
2l e P COILS.
No. Qld.New.
50 x 6/~ 67/—
" 60 x6/4 6/4
75 %x6/4 6/4
250 x9/9 9/9
There are also LISSENAGON *“* x’’
Coils—a series introduced where very
fine tuning is desired. When stations
three metres apart have to bs separated
you can do it with the appropriate
LISSENAGON “ x * typo.

R
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This is the complote
LISSENOLA.
LOUD-SPEAKER
‘Pl‘ice

34/-

The
LISSENOLA
Loud
Speaking
Unit (13/6
separate) is
inside the
LISSENOLA
Stand.

Or you :can buy the three .component
parts for it as and when you wish.
Here are the Horn and Stuhg. -

LISSENOLA
UPRIGHT HORN

Big and powerful, with 14in. flare
only., The LISSENOLA Loud Speaking
Unit, ‘with this mew upright' horn .and
new stand, is the only ‘Sritish :made
Loud Speaker of FULL POWER SIZE
AND ACTUAL FULL. POWER PSR-
FORMANCE of high-grade manufac-
ture selling to-day, complete for 34/,
Price of LISSENOLA Upright Horn,
14 in. flare, 17/6.

LISSENOLA STAND

For those who have already made
an‘upright horn themselves froin the
full-size patterns and clear instruc-
tions .enclosed with each LiS-
SENOLA Unit, or who, having the
LISSENOLA Unit, desire to huy
the LlSSENOLA Upright Horn.
Price 3/-

BUILD WITH ALL
LISSEN PARTS—

and your receiver will yield clearer
and louder signals than ever you
can get with parts of assorted make,
becanse every LISSEN part will
pull strongly with the other.

T TR PR o PRSP

L.280
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WHEREVER RADIO PARTS ARE WANTED—USE LISSEN—

O matter what may be mentioned or used in any circuit of any booklet or periodical you may be
building from, remember that the best parts have not necessarily been used. There are many
advertising manufacturers—all expect a share in the use and mention of their produocts, and they

usually get it. LISSEN gets a share, too, but obviously it is not possible for the periodical to use all one
maker’s parts, although they may be known to be the best. Remind yourself of that when building—re-
member, too, that the best parts are LISSEN, and that if you build with them you-will use all the energy
available, and get louder, clearer signals from near and far in consequence.

FACTS OF IMPORTANCE ABOUT LISSEN PARTS—
LISSEN e

Lissen Valve Holder.

Has both low losses and also Jow
capacity, twin virtues found in
few valve holders. Sent out
ready for baseboard mounting,
but can also be used for panel
. g mounting by bending springs
E / ; : ;traig‘ht. Gmm 3041 % =5

[] SSE 3 atented, previously 1/8,

g %A = > Z 1/- each.
AP EYNDE N3~
e o%ﬂ

; e | TO MAKE H.T. BATTERIES
S \ LAST LONGER.

Fixed condensers should be leak-procof, and if they are
LISSEN which DELIVER A4LL THEIR STORED-UP Every ordinary FLT. battery can be
ENERGY ALL THE TIME, nothing is lost. Note the case made to yield more energy if a
in the LISSEN condenser, how it can be clipped into the 0 &= LISSEN 2 mfd. (or 1 mfd., but the
LISSEN COMBINATOR in resistance circuits, how it can - larger eapacity is the better) 4s put
easily be used upright or flat. Then the price of LISSEN across it, It will abso®b all the
FIXED CONDENSERS is half what it was a year ago. The nojses when the battery gets old.
plates are properly laid in a LISSEN——they ars homogeneous Your dealer will be pleased to show
winb enchtolhelt'),ogixd cagg;n xln}we orhcome apart. you how to connect it easily.
apacities . .10 . , — each (much reduced). LISSER (Mansbridge type) Cond
Capacities .002 to .008, 1/6 each (much reduced).. 2 mld.( 4/8; gl ;&J- :;/ ilg"
DEMAND LISSEN FIXED CONDENSERS. 2/4 A

1

2/4 25

5
Specially moulded case makes it
impossible for the condenser to

LISSEN E e s LisdgNee® feature
SWITCHES

There is one for every switching BASEBOARD RHEOSTATS Reduced from 2/6 to 1/6
need in radio. Designed for radio To popularise baseboard mounting resistors, LISSEN has now
work where currents are small— just reduced the price. Baseboard t are without knob, dial
they will not waste current., They and pointer, which are not needed for baseboard.
fit easily—take up little room. Previously. From Jan. 24.
LISSEN  ONE HOLE FIXING, Prices 7 ohms e 2/8 1/6
OF COURSE. 35 ohms ... ]

Pre- 400 Potentiometer ... . .. 2/6

viously, NOW. .
LISSEN 2-way... ... 2/9 1/6
LISSEN Series-parallel 3/9 2/6

LISSEN Double Pole =7 \ \ ) J
Double Throw . 4/~ 2/6 /] previously 4/.

LISSE LISSEN Key Switch ... 2/6 1/6 NOW 2/6

2-way switch,

LISSEN quality—look
how they are made,
and note the irresist-

LISSEN FIXED GRID LEAKS. = Al - arvca of orice.

Pre-

)

i

§‘§

i

Quality Rheostats
for Pancl Mounting

e — = j viously. NOW
‘usse~ N ' 3 : § LISSEN 7
e _ ohms
s | =SSRnreeAY g : ' § patented 4/- 2/6
= - = : § LISSEN 35 ohms,

They do not alter—they are perfectly silent. You can put £ ws. nggtg;}t[e;{!: - 2/6

a LISSEN half-megohm leak in ¢ircuit direct on to a 220 volt | | T A o
supply and leave it on indeflnitely—it will not alter. It can ; ngggNm%dote?n{io-‘;/G
then be put straight into a critical radio_circuit—it will be { meter, patented
absolutely silent. LISSEN grid leal:s have been further . \ S 2 4/8 2/6
tested by exposure to rain and sun on the roof of the LISSEN y - LISSEN ONE HOLE
factory. They never altered, never varied. Patented. FIXING, OF GOURSE

All resistances—Previously 1/8, NOW 1 /- each.

USE ANY CIRCUIT BUT ONLY LISSEN PARTS, NO MATTER WHAT ELSE MAY BE NAMED, and you
will gai:: in volume and eliminate dis.ortion. LISSEN PARTS—WELL THOUGHT OUT, THEN WELL MADE,

LISSEN LIMITED, 20-24, FRIARS LANE, RICHMOND, SURREY.

Managin: Director : THOMAS N. COLE. L. 259.
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A LOUDSPEAKER-SWITCHBOARD—(Continued)

they merely switch on the set and
press in the switch knobs on the
small switchboard, corresponding
with the roams in which they
require to hear the transmission.
Each room has its own loudspeaker

telephone  receiving on  those
occasions when it is desired to make
adjustments by thismeans. Another

. pair can be used to connect up ex-

perimental loudspeakers, and so on.

A choke-condenser bypass will
be used in the
receiver (this

""""" PRt

- -

®le
—A-, - S B [ o e B

or a trans-
former is a
necessity when
long extension

A’OJLS =

SR T S e leads are used),
L so that placing
———— e -r"

all the loud-
speakers in
- series is quite
¥ an efficient
practice. It is
more than this
i from a prac-

- tical point of
view when
several pairs
of leads are in
use, for were
they all in
parallel, a
short in one
would cause
the whole lot
to be shorted

/V"S.l =

out of action. With the series
system any defective pair can be
shorted without affecting any
of the others. .

The system is simplicityitself, as
the first and theoretical diagram
shows. As will be seen, all five
pairs of ““ output "’ terminals are in
series with those two to which are
connected the loudspeaker leads
running from the set itself. Five
push-pull switches are employed,
one directly across each of the five
extension lead terminals. Those
leads which it is not desired to use
are merely ‘‘shorted out’ by
pulling out the appropriate switches.

Simple Wiring

Twelve ordinary terminals, five
push-pull switches and a small
ebonite panel, measuring 6in. by
6 in., are all that is required. The
panel should be drilled in accord-
ance with the panel drilling diagram
that is supplied, or the layout can
be varied to suit individual re-
quirements.

The wiring is simplicityitself as
the wiring diagram and the under-
panel photograph clearly show,

(Conctuded on page 299).

.......................... S 080 000 08 mteo et oss o s oetaotettontBasrousasuosastosss ssses ot tosnsonpssontesoroftaiasasssoneiovetiossscasuscsssnstucocessnont

permanently connected. In addi-
tion, each room has a remote control
switch and a loudspeaker shorting
switeh, and although the possi-
bilities of such a combination are
obviously immense we fear. that
few amateurs would take the trouble
to instal such a system. In any
case, where so many wires are in-
volved it is as well to have them
“built” into the walls by the
builders when decorations are
carried out.

Controlling the Extensions

However, a simple extension
control switch can be made "and
installed by anyone who has two or
more pairs of extension leads in use.
The switch we are going to describe is
capable of dealing with five pairs of
leads which can serve five rooms.
In the one specific instance these
are — drawing-room, dining-room,
kitchen (ground floor), bedroom,
and study, and the panel is lettered
accordingly. But even although it
is thought that at most only two or
three extensions will be required, it
is advisable to provide for at least

five against the even remote possi- |

bility of future elaborations.
In addition, one pair of
“ outpyt ”’ terminals can serve for

The very simple-nature . of the connzctions is clearly
shown by this back-of-pane! pheotograph.
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A S et S —
IGRAN!C ”«“ "||
Tripl: Honcycomb | L K RANIC
INDUCTANCE Centre
COLLS Tapped
are made in 17 “XLLOS ™
1 nd cover all .
diessndcover ol 1 anic “ NONMIC” < v
100 to 25,000 (Antl-microphonic) Igranic-Pacent $
metres. = Specially suitable for Neu-
The prices are very low, the Valve Holders Porcelain Rheostats g‘;dwg ecllgggthsé Olt‘ivlelgizgs
smallest sizes are only 2/9 8-/ each. 6. 10, 20, 30 & 50 oims, 8/6 cach. : 3,350 metres. ¥
each. Prices from 7/- each.

POOPOOOOGOGOOGOOGOOGSODHDD<

To build

IGRANIC ¥/ 1cranic
GANG PRESET
oastmmall” A GOIOD
Diferdnaiiaeat | (Fixed-variable

tuned oirouits. ]]\.dgxxi;aun:\mresisgansc(fs af 6.
Twin Gang Gaieh10° 5y RE EI ING Variable oveill-‘nwhole gmj
Triple Gang ... £3 15 0 ‘ C & : Price 1/8 cach.
' : IGRANIO
NS GO@D W ¢ Indigraph "
lG.RANlC > M Vernier Knob
Variable Condensers COMP@NE l Q I S and Dial.
Low Loss Sq. Law. F Price 7/8
R0y T 3%2‘3‘
0 AR Rl /-
E - . = -
g T ORTOTOTOROTOROZOROTOTOROTORCIOROTOLOTOROLOTORON
JgRaNIc - - : \
EL X YOU WILL RECEIVE A DESCRIPTIVE | s
= IGRANIC CATALOGUE IF YOU WRITE, | Ton ANt
Frequency  GIVING REFERENCE *“DEVICES,” TO—, FIXED CONDENSERS
- Transformers == ' - AR o and
| FIXED GRID LEAKS
for full volume and eut- Fixed Cond \
sianding: ponjts-of $nd. lGRANlC ELECTR[C CO-, Ltd' 000140 002~ 1/6 en.
S 149, Queen Victoria Street, LONDON. S o008 Sa Y o
et Works : Elstow Read, BEDFORD.
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[
o
©
@]


http://www.cvisiontech.com
http://www.cvisiontech.com

MODERN WIREKELESS

T estmg leed

Condensers.
LTHOUGH the cheaper

fixed condensers on

sale to-day are infi-
nitely more reliable than those
on the market a year or two
ago, poor specimens are not
altogether unknown. Even
with condensers of reliable
manufacture, too, defects may be
caused by careless handling in
transit, or in the shop.

For this reason it is a good”plan
to test all fixed condensers before
they are built into a set, particu-
larly those which may cause serious
trouble if their shortcomings are
not detected. A leaky grid con-
denser in the grid circuit, for
example, will make all the difference
between good reception and bad
reception, and a faulty condenser
across the High Tension Battery
may prove very expensive.

An Insulation Indicator

A simple test will suffice to prove
that the insulation of a condenser
is good. Putthecondenseracrossthe
H.T. battery for a second, remove
it and let it stand for a few moments
then apply the ends of a pair of
-phones to the terminals of the con-
denser two or three times in succes-
sion. The ends of the phones should
not be held in the fingers when the
test is made, and the terminals of
the condenser should not be touched
by the hand. If the condenser is
perfect, a distinct click will be heard
when the phones are first connected
across the condenser, and nothing
will be heard thereafter. The loud-
ness of the click will vary, of course,
with the capacity of the condenser,
but if nothing at all is heard, even
with a 0001 condenser, the con-
denser is imperfect.

Checking Capacity

Small condensers may be roughly
tested as regards capacity, if there
is any reason for doubting their
marking, by msertmg them in
parallel or in series with the tuned
circuit, noting the difference made
in the readmg of the variable.con-
denser (or variometer) in the circuit,
and comparing this with the differ-
ence made by another fixed con-
denser or variable condenser of
known capacity. The values of con-
densers of larger capacity (e.g., 005

- screws and ‘° Rawl-plugs.”

or -o1) may be estimated, if one
has a fairly accurate ear, by placing
them across the loud-speaker
and noting the effect upon tone.

MARCH, 1927

These methods, rough and ready
as they are, may sometimes be
found useful in testing out home:
made condensers.

An Easily-made Valve

Protector

Tais useful component can be
cheaply made from a M.E.S. lamp-
holder and valve leg, and may save
the “ life *’ of many a valve,

Remove the stand and screw
from holder, then screw a valve leg
into the hole and screw nut up
to washer tightly, connect the H.T.
neg. lead to side screw and insert
ordinary flash lamp bulb.

Insulating tape can be wound
round the barrel of the device and
a short length of rubber tube slipped
over it in order to provide against

“ shocks >’ and ‘‘ shorts.”

.................................................
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This simple device, described above, is a safety-fuse

for filaments.
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Glazite or ordinary bell wire can be
used, and soldering is not essential.
The push-pull switches will be pro-
vided with screw terminals, while
Belling-Lee ‘‘ sub-connectors ”’ can
be used for the terminals. These
little devices, which cost but a few
pence a dozen, fit on to the screws
of the terminals and securely hold
the wires in position. They can be
seen in the back-of-panel photo-
graph.  Two ome-inch strips of
ebonite werescrewed to the panelof
the original rodel, and to these
wall angle brackets were fixed.
The device was securely mounted
on the wall by means of ordinary

If desired, ‘‘ feet ' of ebonite or
wood could be fitted and the device
stood on the table, In any case, it

S S e )

A LOUDSPEAKER SWITCHBOARD %
(Concluded from page 288). ey

is really quite a -simple ' one-
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evening *’ sort of task, and only a
few tools are necessary to complete
it.

In some cases perhaps it might
not be convenient to have all the
terminals situated at the top of the
panel ; it might be handier to have
them along the bottom with an
‘“input "’ pair at one side or at the
top, but such variations in design
are of no consequence whatever
providing that the wiring remains
essentially the same.

It is not essential that loud-
speakers be permanently connected
to the ends of each pair of leads.
One or two loudspeakers can still
be moved about from room to
room, for it doesn’t matter at all
what happens to the extension leads
when _they are shorted out_ of
circuit.
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Because ‘Modern Wireless’
wanted the best—

WHY sHouLp OrMoxND Condenscrs

be specified ? Firstly, because
they are S.L.F. and the ball-bearing
slow motion drive with the ideal
ratio of 55 to 1 makes precise tuning
adjustmentssimple. Secondly because
radio-frequency dielectric and eddy-
current Josses have been reduced to
the minimum. Thirdly, because they
are robust and unequalled in finish.
Fourthly, because the prices are
within the reach of all. Finally,
because every convenience is, e:u:-
bodied—anti-capacity shield, one-hadle
fixing, tags and terminals, and so on.

Follow MopeErn WIRELESS'S advice
and fit ORMOND.
Note the extraordinarily low prices.

With 4” Bakelite Knob and Dial
and Anti- capacnty Shield

0003 mfd - - 20|-
200033 mfd L - . 19/6
.02025 wnfd - - - 19/-

With Dual Indicator Dial which
acts as an Anti- capacnty Shield

.0005 mfd - - 21/6
00035 mfd - - - 211
.00025 mfd - - - 20/6
(Without *Slow Motion” 7 [- less respectiveiy).
199-205, Pentonville Road,

King’s Cross, London, N.1.

Telephone -

Clevkenwell 9344-5-6
Telegrams

“*Ormondengi, Kincross™.
gL,

FACTORIES : Whiskin Street and
Hardwick Street, Clerkenwell, E.C. 1.

Continental Agents :
Messrs. Pettivrew & Merriman, Lid., * Phonos House
New Ox]'ord Street, W.L .1

z and 4, Bucknwall Street,

Anob anp DiaL
Fixep with GRUB SCREwS KnoB & 4" Du[u.
BesuTiFyLLy

FINISHED

o of -7} -1} GOV -

T e e

HanD CapaciTy
SHIELD

SeLF CENTERING
Baii Race

A QuaLiTy
Esomite Buskes

FricTion Cup

FricTion Discs
SecTion oF

Dust CoveER ———

‘---.. ThRusT Bat

Rovor TerMinAL Ract.
ADJUST‘NG Nur ADJUSTING
SPRING
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HE purpose of this
article is to indi-

cate to readers
hcw simple it is to
employ a particu-
lar mathematical
principle which
will enable them to make calcula-
ticns dealing with certain portions
of alternating current and wireless
circuits which otherwise would
aprear somewhat difficult. Too
oiten we meet people who endea-
vour to discuss these problems
without an elementary notion of
tke basic laws, so to be conversant
with them is a condition which
should be cultivated,

\Wken we come to analyse the
principles of wireless we constantly
meei with the fact that since the
aavent of thermionic valves much
of the previous tedious calculation
work is simplified because we can
apply the ordinary laws of alternat-
ing currents. The only difference
to bear in mind, of course, is that
the minute capacities and induct-

{1 ppF) may be quite perceptible,
especially on short-wave work. It
is the capacity in air between two
sixpenny pieces spaced about 3/32
ins. apart. Now,at a frequency of
50 cycles per second it would require
over three million volts (3,200,000)
to drive a mille-ampere through this
capacity. At 30,000 kilo-cycles,
however (10 metres), the same
current would flow by the applica-
tion ot about 5-3 volts.

Now to get to the fundamental
laws of alternating current and see
how they may be applied in wireless
work. If we have a number of
resistances in series and an ordinary
battery is connected across tie
extremities a certain fiow of current
will take place. It should be fairly
obvious that this current in amperes
will be the result of dividing the
total voltage of the battery in volis
by the total resistance in olms.
Expressing this fact symbolically
we have the expression :—

o)
=R ¥R, 4R+ R,
and is the case

shown in Fig. 1.

It the battery
is now replaced
by a source of
alternating pres-
/ sure, e.g., an
alternator or a
valve generating
oscillations, the
same expression

> {I!IEI > still holds for the

/_ / current flow so

/G.1, — long as it is

_ 843 | borne in mind

L o L R L] Brescearcna t}lgt tlle pr85511re

ences which are entirely ignored
by tl e ordinary “ heavy ’ electrical
engineer become important to the
wireless engineer because of the
enormously greater frequencies.
tor example, the effect of a
capacity of ome micro-micro-farad

E and the current I are R.M.S.
(Root Mcan Square) values, such as
would be measured by suitable alter-
nating voltmeters and ammeters.
Suppose we now introdnce into
this current an inductance L and
a condenser C, what modifications

292
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To the average constructor the mathematical side of

wireless theory often appears a formidable subject.

That this need not be so is proved by our contributor in
this interesting and informative article.

By H. J. BARTON-CHAPPLE,
Wh.Sch.,B.Sc.(Hons.), A.C.G.I., D.1.C.,, AM.1.LE.E,

are brought about? In the first
place it can be shown quite easily
that these {wo quantities offer a
definite resistance to the flow of the
alternating or fluctuating current.
We do not, however, speak of the
resistance of a condenser or the
resistance of an inductance . unless

! . 1
Svece or Ay reenarme /Fessumes Fe.2.

in the case of the former we have
in mind the effect of a leak or in
the case of the latter the actual
resistance of the wire employed in
manufacturing the coil.

Concerning Impedance

To simplify matters in the pro-
blem underreview, we are going to
imagine that both the condenser
and inductance are ‘‘ perfect,” and
then we say the condenser has a
certain impedance, and the induct-
ance has a certain impedance, ta
the flow of the alternating current,
The impedance of the condenser

is given by the expression
277f¢

where
f=the frequency of the alter-
nations in cycles per sec.
—the capacity of the condenser
in Iarads.

22 3
T=3°14159 ( Pt appr0x1mately)
7

Again, the impedance of the in-
ductance is 2wfL. where = and f
have the same meaning as above
and L is the inductance of the coil
in Henries.
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AFEW EXAMPLES \
of ‘theig' manifold uses i :

Jon B3

Fig. 1.—Enables the Tuning Condenser ¢> he
used in series or parallel with Aerial Tuning
Inductance.

@ HT+2
| HT+1
L‘HI— e {
d B eiT~ R I
bt IHH
JoinCtod i \\ \\\\\ “"’m‘l‘ I )
—
/'u“'i i

A
Fig. 2—L.T. and H.T. *“an’’ and *“ofi *’ \ N

gives the additional safeguard abtained hy
switching oft H.T. and also avoiding leakage,

It6)

Regd. Design
No. 725557,

witch Efficiency

Hitherto experimenters have (not without good reasonm,
perhaps) been reluctant to include more switches. than
are absolutely necessary in their receivers.

The Advent of

THE NEW €D MULTIPLE SWITCH

(SELF-CLEANING CONTACTS)
- has brought about a great change. There need be no hesitation
now. Special constructional features make it pessible for the spring
contacts to be much stronger than is usual, thus exerting a great
| pressure on the coentact surfaces, and ensuring a good connection.
When in normal use the switch keeps itself clean.
It has a’large variety of uses, five of which are shown on this page.
Others will foHow in subsequent announcements.

2 -{ 3 ¢ WGRID.L,
I £
L GO0 SpF
1T o

Pig. 3.—Gives alternative use of two Aerial Pnning
Coils, permitting quick change over from vormal
Broadeast range to Daventry range, for example,

Fiz. 4 —As for Fig. 3, but applied to. two ** tun
anode ”* Colle (** balanced capaciby *  Dimic Con:{‘.

) The normal “ self-cleaning ” switch relies only on the normal travel
@ + of contacts for cleaning—the M Switch net only does this, but, inad-
A ‘ dition, a rotatory movement canbe given ensuring absolute cleanliness.
: § ] 6 Point “Push-Pull » 3 Point “Push-Pul?”
;lé d 1 A ! Price 4/6 each. Price 3/6 each.
] & wadlli Demand of your dealer M) Components.
[ e BRITISH, BEST AND CHEAPEST IN THE LONG RUN.
- L.M'MICHAEL™ ...
Fig.5.—Change over from one range to another, SLOUGH : z Radiether
using@barrel-type H.F.transformers. H. a41-442, Manufacturers of Wireless and Scientific Apparati Stough.
NOTE—When the Enob is “ pushed ™ contact WEXHAM ROAD, SLOUGH, BUCKS,
s made A-B and 1-2. J - Irish Agents—B.N.B. Wireless Ltd.,, DUBLIN AND BELFAST,

Then the Knob is - puiled '’ con-
tact is made A-C and 1-3.

o R ARSI ey Wy

Pools Advertising Service Lid,
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SIMPLIFYING WfRELESS CALCULATIONS—(Contd.)

These expressions are expanded
by any text-book on alter-
nating current, so we will not
trouble to prove them here. Now,
referring to Fig. 2, which shows
R, L and C in series, it would
appear at first sight that the
current flowing in the circuit will

be the outcome of dividing the:

pressure E by the arithmetical sum
of the individual impedances of R,
L and C. This, unfortunately, is
not the case, owing to the fact that
the current and pressure in L and C
are not in ‘ phase,” i.e., do not
increase and decrease im value
together.

Current Lag

This is an extremely important
point, so let us examine it a little
more closely. Taking first of all
the inductance, if we apply a
pressure suddenly io a coil it will
be found that the current does not
rise immediately to its full value,
owing to the influence of the coil’s
magnetic field. Hence the current
“lags ” behind the pressure rnse.
Again, if the pressure is suddenly
switched off from an inductance, the

current will take an appreciable

time to die down, i.e., the current
still lags behind the pressure.

Now, an alternating pressure, as
we all know, varies continuously,
and hence this fluctuating pressure
will cause the current to fluctuate in
a similar manner and yet exhibit
the lagging properties just men-
tioned. Another way of impressing
this fact on one’s mird is to com-
pare the pressure and current
varlations with iwo men walking
together.

They can take the same number
of steps per second, this corre-
sponding to the frequency, but
instead of being exactly im step,
one man can be just half a step
behind the other, This will corre-
spond to the 9o° phase difference
between pressure and current, the
pressure always leading om the
current, or, what is ‘exactly the
same, the current always lagging on
the pressure for inductances.

Having got this point clear in our
minds, let us turn Qur attention
to the condenser. If we switch on
a pressure across a condenser the
current immediately starts to flow
int> the condenser to charge it.
The full pressure is not produced
across the condenser, however,
until it is completely charged, We
thus have exactly the opposite

cffect to an inductance, and follow-
ing out a somewbat similar reason-
ing to that for the inductance, it
should be immediately apparent
that the current leads on the pres-
sure, or, put in other words, the
pressure. lags on the current, for
condensers.

These two effects being exactly

_opposite to one another will account

for many phenomena in wireless
circuits, which to the uninitiated
appear puzzling. In a resistance, of
course, both current and pressure
are in phase all the time.

We seem to have deviated some-
what from our original problem, as

indicated in Fig. 2, but if the reader
is now clear on the subject of phase
difference the time will have been
well spent, for it is particularly
important.

Tackling the Problem

Because of these factors, then, it is
not possible to obtain the correct
answer by adding together arith-
metically the value of the resistance
in ohms to the impedances of the
inductance and coudenser.

Now there are three ways whereby
this problem may be tackled, viz. :

1. The Analytical Method.—This
involves a knowledge of differential

294

equations and hence will not be
discussed here.

2, The Vectorial Method.—Hers
we must employ drawing instru-
ments so as to be able to draw the
vectors or lines at their correct
angles to one another, and also
with their proper lengths, so at
present we will not worry over
method 2- i

A Magic Symbol
3. The Vector Algebra Method —
This is really a method wherebv
the ultimate results of 1 and 2 can
be achieved by a simple algebraical
process, and T now propose to show

An example
of a
receiver
where grid
leak and
condenser
rectificae
tion is em-
ployed. The
effect of
a parallel
resistance
and capa-
city can
be calculat-
ed by the
methods
described
in the
article.

how to employ this without giving
a lengthy proof as to why we do
certain operations.

Instead of writing 2#fl, or,
better still, wL, where w represents
27nf, for the impedance of the in-
ductance, we substitute jwL in
vector algebra working, and for the
impedance of the condenser we
since both

write o

I 2
wC 4 JwC,
the expressions are really identical,
and w has the same meaning as
above. Now the magic symbaql
77 has a mathematical signifi-
cance, being actually the square
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The \f’alve

o
roved
Merit

triangular
filament-~
suspension

v VERY month marks an increase in the number of Wireless
Set Manufacturers who have come to the conclusion, after
exhaustive and- -exacting tests, that Six-Sixty Valves yield

bv far the best results in their Receivers.

We reproduce a letter of appreciation from Messrs. A. J. Stevens
and Co., (1914), Ltd., which shows that they are of the same opinio:
-as to the excellence of our valves as the General Radio Company and
many others, from whom similar testimonials- have been received.
22/8 All these manufacturers have standardised Six-Sixty Valves in their

e s el Recetvers as they realise that for real purity of tone nothing can
§.8. 13.—D.E., 6 volts, .t amp., approach them.

Capacity Conpling Vaive oo 14/ The unique Six-Sixty filament with its special Duo-Triangular
Deserintice liaflot S.S. 9[26 Suspension ensures increased electron.lc emission, consistently perfect

Eagptue) beai el D’ O » reception, longer life and lower running costs.

giving full particulars of the

NEW VALVES JUST ACDED TO THE
SIX-SIXTY RANGE.

8.5. TA.—D.E., 4 volts, .1 amp.,
Super Power Valve =

8.8. 11A.—D.E,, 6 volts, .1 amp.,
Super Power Valve

8.5, 12—D.E., 6 volts, .t amp.,

22/¢

14/

complete Six-Sixty range of

2, 4 and 6-volt Valves, frea
on application.

GLOWLESS VALVES

The Electron Co., Ltd,, Triumph House, 18), Re3ent Street, London, W3

205



http://www.cvisiontech.com
http://www.cvisiontech.com

MODERN WIRELESS

MarcuH, 1927

SIMPLIFYING WIRELESS CALCULATIONS—(Contd.)

root of minus one (V = 1), butsince
the square root of a minus quantity
is imaginary, do not let us worry
about it. Only think of it as a
means to an end.

Under these circumstances the
total impedance for the circnit of

Fig. 2 is written down simply as

. g

R +jwL - oC

or 3

R +4jwl + —

e JuC
and this is called the vectorial
impedance. This expression is still

not in a form suitable for ordinary
‘calculations, so we make use of one

or two simple rules which should |

‘be committed to memory for future
use.

The working expression then

follows in this manner —

i(o- &)

Terms withoutj R

Hence -t I\
mpedanse= V R (el %)

How many times have we seen this
expression and wondered how it
was derived ?

The current flowing in the circuit
is now readily seen to be

Lt
=" /oo ifor_ IV
R+ (wL - __)
\/ h (w wC
and it serves to show how the simple
: Ohm’s Law

Terms with j

needs to be
modified in
order to De

applicable to
wireless or
alternating
currents. It
should be
borne in mind
that these
calculations
are only
strictly accu-
rate when the
alternations of
pressure or
current follow

Having written dcwn your vec-
torial expression, which may be
complicated or otherwise, collect all
the terms present with j as the first
letter, or in the numerator where
fractions are present, and add tliese
together to form one expression.
Now collect all the terms without j
and add them together as another
expreéssion, taking care in both
cases to see whether the preceding
sign for each set of symbols is
positive or negative and retaining
it in the ultimate expressions. Now
forget all about j and square both
the expressions with and without j,
add them together, and put a square
root sign over the whole lot and
this will be the desired answer. It
takes much longer to read how to
do this than it does to perform the
actual operation,

Applications
Case 1.
For example, coming back to
Fig. 2, what is the total impedance ?

Vectorially it is R +jwL —

wC

atruesine law.

Case 2,

FFor the circyit of Fig. 3, which is
really that of a leaky condenser, in
order to find the resnitant impe-
dance between the points A and B
we must apply the ordinary law for

A two - valve

recelver em-
ploying tuned
anode tuning
which is fully

discussed by

the author of

the accompany-
ing article,
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parallel impedanees: - Calling this
resultant impedance Z we have :—

I I

I

Z- T~ R =
wC
X +R
= — - ‘_Z.-E:_ —_
«.C
Therefore
- iR IR
By lon g -
Yo BT e
wC+R wC
Hence the useful quantity we
require becomes
R
wC R

I—;T
\/wz(‘,’ +R?
by the application of the previously
-mentioned rules.

Case 3.

In the case illustrated in Fig. 4
we have an inductance with its own
resistance which is shunted by a
non -inductive resistance. Once
more the parallel law must be used.

I I 1y

“Z = Ry+jult R,
Ry+R,+jol,
Ry(R, +jwL)
Therefore
s R_zR_,+ijl_?,
(R2+R,) +jwL

{Continued on page 333.)
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. J. A. Fleming,
FR.S.,, origina}l
inventor of the
Thermionic ‘a've,
writes, “Youmay be
glad to know that
with one of vyour
AMPLION Loud
Speakers 1 receive
broadcast most

splendidly."”

SENIOR

MODERN WIRELESS

O i s o/

Y,

.- 9 i
syl 4
i W S

=

2, I"’////”:/
% By
/ "Tf':;?/////////////’/// 0y,

DRAGON

with Oak FlareType AR.G5-0

3.

Other Models from

387 to £13-13-Q:

WAM PI-I 0 N =2

Vhe Wotlids Standatd (iteless Zoud Speateox
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oy
22
- /4,,”, %

o /////

7 A
,,/M{{/Z/”JZ///:
MC}///’
7

i % 7
Cgpir et stpyy sprrain il
e
"//%,/ Yot 1

L 1117,

“y //;;- ;
VWi

’

L] : ‘. ; 7 / ,’ f

The popular ¢ Dragon '’ shape—at once
graceful and efficient — with wooden

flare of Jacobean oak finish. Improved
appearance—pleasing mellow tone.

A full size, well designed, well balanced
and exceedingly efficient Loud Speaker,
with the Amplion Hall-mark, for three

pounds, eighteen shillings and sixpence.

23

F

Announcement of Graham Amplion {.imil:d, 25 Savile Row, London W&

Sown
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A special section which should
prove of the utmost interest to
allexperimenters. Conducted by

Br. "o H.
F.Inst.P.

T. ROBERTS,

" OHEH  TINSON

Readers sending in inventions under this Departwent should state clearly whether they are willing for their inventions to be

published and discussed in this Journal.

Y the number of
communications I
have had from
readers, not only

1 in this country

l!... — 'l” but abroad, it

' — seems that there

are far more inventors than I

thought and that they welcome the

‘opportunity of having assistance

with their difficulties.

Some of the questions relate to
purely technical points, but by far
the majority are concerned with
the commercial possibilities of the
invention and the best means of
realising the same.

The subjects dealt with are in
great variety, many of them, as
might be expected, being associated
with the valve in one form or

I gl

another.
I have chosen a number of
inventions submitted, with the

consent of the authors, and have
discussed these in a way which I
hope will prove useful to the
majority of my readers as an
indication of the general con-
sid-rations arising.

In order to facilitate the working
of this Inventors’ Department, I

should be very much obliged if my"

correspondents would :

(1) Give name and address quite
clearly.

(2) Write their letters as clearly
and shortly as possible, setting out
d-finitely on what particular points
they desire to be advised.

(3) Preferably have their letters
typewritten, though this is not
absolutely necessary.

(4) State whether the invention
is patented or protected, and also
whether they are agreeable to it
being published in this section of
MopnerN WirELEss. It is very
important that this question be
answered quite definitely.

{5) State whether they are willing
for their names and addresses to

Otherwise, 50 far as is possible, communications will be treated in confidence, but at
the same time it must be clearly understood thatno responsibilty whatsoever is, or can be, accepted either by this Journal or
bytoe Author in connection with any patents or suggestions submitted, or in connection with any matters arising out of
the same, and all persons making use of this Department or communicating with it in any way are to be deemed thereby
to have accepted the foregoing conditions.—EDITOR.

be published in connection with the
invention.

With regard to the question of
publication of the invention, it
must be borne in mind that if it
is desired to obtain a patent for
an invention, an application for
the patent must be made before
the publication, as prior publica-
tion may be held to invalidate a

" patent.

If application for patent has
been made, there is usually little
objection to publication, although
in certain special cases, details of
which I cannot very well go into
at the moment, it may be, and
often is, desirable to avoid any
public disclosure.

Acceptance of Responsibility

If inventions submitted are to
be published in this Journal it is
necessary that the inventor gives
his written consent. At the same
time, if the inventor gives his
written consent to the invention
being published it must be under-
stood that the responsibility res‘s
entirely with himself and neither
this Journal nor the present writer
can undertake any responsibility
whatsoever in respect of com-
munications with regard to patent
matters.. As far as possible, all
communications (other than those

states that he is willisg for the
invention to be published) will be
treated in confidence, but, as stated
above, no responsibility whatsoever
can be tak2n by this Journal or the
present writer, and the inventor
himself must accept all respon-
sibility. It is to be understood
that in making use of this ** Advice
to Inventors ” service the inventor
accepts the above-mentioned con-
ditions.
* * * *

No. 21. The invention sub-
mitted in this.case is a variable
condenser the maximum capacity
of which can be adjusted by
varying the spacings between the

- V.4
7

==

Serinc WhsHERS BETWEEN,

Covoenser Vanes

whére the inventor specifically
/40.7 USTING /P(JBBEP
NMor PACERS

» |

1
e 4
m Conoenser

Vanes

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

vanes. The invention is illustrated
in Figs. 1 and 2. In these draw-
ings only the movable set of vanes
is shown for the sakz of simplicity,
but, of course, the same principle
applies to the fixed set of vanes.
In Fig. 1 the vanes are shown
mounted upon the central spindle
and spaced by rubber washers
instead of by the usual solid metal
distance pieces. A nut is provided
at one end of the shaft, and by
means of this nut the vanes can be
pressed closer together, the rubber
washers yielding under the pressure,
In Fig. 2, instead of the rubkeg
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ensure reliable sets.

Constructors who desire smooth working and effi-
cient sets use ‘“Cosmos’ Precision components.

The ‘““Cosmos” PRheostat. The principal features of the
** Cosmos * Filament Rheostat are its sturdy construction
and reliable, smooth movement. The contact arm
cannot easily be damaged, having its movement on the
inner side of a porcelain bobbin which carries the windings.
Other pleasing features of this Precision Rheostat arc the
handsonie knob and dial, ONE HOLE fixing, and the small
space it occupies,

Made in four types, two of which are double-wound
for DULL or BRIGHT Valves and one a Potentiometer.

Description Ohms l Current l Price

Single Wound 6.0 1.0 amp. 4s. 6d.
Double 3 20 A, 5s. 0d.

o = 34 > T 5s. 0d.
Potentiometer 300 - 6s, 0d.

The “Cosmos” Permacon is an ideal fixed condenser,
being light in weight, of guaranteed accurate capacity, and
having the lowest possible losses. :

The dielectric is mica, and each condenser is tested at s00
volts during inspection.  Nickel-plated cases give them a
particularly neat appearance.

0001 mid. .. o, .. 18 001 mifd. .o 18
807 . .. - B .. 1/6 L002 - 10
A, . .. g £ .. 1/6 005 ,, .. 28
0003 ,, (with clips for gridleak)1/8 0, > =39

The “ Cosmos” Resistance Coupling Unit. Real purity of repro-
duction can only be obtained with resistance capacity
coupling. The * Cosmos ’ Coupling Unit with a suitable
valve is as effective as an ordinary transformer-coupled
stage. It avoids all distortion and effects considerable
economies in first and operating costs. Designed primarily
for use with the ‘““Cosmos ”* S.P. Blue Spot Valves, it can
be used successfully with any valve having an amplification
factor of 30 or more. Special attention 1s directed to the
ey pp z b following advantages of the ‘‘ Cosmos’’ Coupling Unit :
The * Cosmos " Coupling Unit (1) It takes up little space in a set.
aud spring valve holder. i {z) It is not Liable to be broken.
(3) It has permanent resistance values.
{4) It allows for simplified wiring.
(5) Itiseconomicalin L.T.current (S.P. Blue Spot Valves
CONSume 0.09 aMps). 1
(6) 1t is economical in H.T. Battery consumption (less
than 1/20 normal).
And lastly its use results in purity of reproduction without
loss in volume.

Type “0O,™ the Unit alone .. .. 846,
Type *V,” the Unit incorporating spring valve holder {as illustrated), 10/8.
Suitable valves for use with this unit are *“Cosmos™ S.P, 18/B and
**Cosmos " S.P. 55/B.

. : " . ~ .

bt 4 Metro-Vick Supplies Ltd.,

Hade 32 (Proprietors : Metropolitan-Vickers Electrical Co., Ltd.)
METRO-VICK HOUSE,

155, CHARING CROSS ROAD, LONDON, W.C.2 -

- . . 58 gour 5i 4 P 60
g foe these attractive
NAA! = fdtrs on  Cosns” | | PP PO OO T T UVVITTTYOYYY
N g - Vabves Sets and NN AN AN AININ NN AN INANININAINNANIAINANINS

Components. f
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ADVICE FOR INVENTORS (Continued)

wshers, spring washers are used,
wirich are infended to have the
same eftect,

T have been asked whether it is
worth while to proceed with a
patent in this invention. This is
an interesting 'invention for “dis-
cussion in these ‘columns' for the
reason that, unlike so many
inventions, it is one where there
would be good commercial possi-

bilities, but where the real difficulty"

is of a technical nature. Usually
in  inventions the technical
difficulties can be surmounted fairly
easily, but there are little or no
commercial possibilities.  In the
present invention it is the other
way round.

I am of opinion that a variable
condenser for wireless purposes, the
maximum capacity of which could
readily be varied in some quite
convenient way, would undoubtedly
have considerable commercial value.

Ingenious but not Practical

The present invention is cer-
tainly ingenious, and of course is
based upon a perfectly correct
scientific principle, namely, that
the capacity may be varied by
varying the spacing between the
plates,

Unfortunately, however, the
method by which it is proposed to
provide for the adjustment is one
which, in my opinion, is mechanic-
ally unsound,

Taking the rubber spacers—it is
almost always undesirable to use
rubber in a mechanical device if it
can possibly be avoided. Secondly,
owing to the very small clearance
between the plates of the average
variable condenser, it is essential
that the plates be accurately
parallel to one another, and I am
afraid that on tightening up the
adjusting nut it would be found
that the parallelism of the plates
would be coinpletely destroyed. In
other words, the rubber spacers
would not be compressed equally
and uniformly.

A Bad Feature

The spring washer is a better
mechanical job, but here again
similar considerations apply, and it
is very doubtful whether. the
parallelism would not be even
more difficult to secure with the
spring washers than with the
rubber spacers.

This invention, although in-
geniously conceived and quite
adaptable to ordinary methods of
manufacture, 1s one which, in my
opinion, would fail owing to the
fact that it would throw too much
upon the skill and patience of the
user—a feature which is always
very bad.

For reasons such as those set
out above, I should say that the
invention was one which would not
be a commercial success..

This is an invention which would
not have many possibilities for the
following reasons:—In the first
place, the metal of the loudspeaker
would tend to absorb the energy
which is intended to be received by
the frame aerial and consequently
the sensitivity of the device as a
pick-up for wireless waves would be
reduced. Secondly, comparatively
few sets employ frame aerials
and the loudspeaker manufacturers
would not be interested to provide
the channel on the edge of the loud-
speaker for carrying the windings
of the aerial. Thirdly, a loud-
speaker provided with this extra
feature would have little or no
enhanced value as a saleable article.
Fourthly, the arrangement would
only appeal to the experimenter,
and any experimenter could per-
fectly easily wind his frame aerial
in some such way as that illustrated
without buying a loudspeaker
especially so equipped.

Moreover, I believe that some-
thing of this kind, but arranged in
a 1more convenient way, was
invented and placed on the market
some time ago. I cannot give
references to this, but I seem to
recollect having seen illustrations of
it.

An Extension Cable

The idea of the kind illustrated
in Fig. 3 might possibly Le useful
to manufacturers of complete sets
including loudspeakers, but even

The time | /6.4
~wasted in N A
twisting
together

pieces of
flex is saved
by the use
of this neat
connecting

Zf,sz}u} “ £x/ ‘

LEAD IHEATH OR TEAL
(Coverep byswaron)

ceal.
.................................. P aronoatcroqgo
No. 23. In theinvention No. 23,

which is illustrated in Fig. 3, the
flare of the loudspeaker trumpet is
made use of to carry the frame
aerial.

particular case, as illustrated in
Fig. 3, a channel is provided around
the rim of the loudspeaker in which
to wind the frame aerial,

300

Apparently this is the prin- |
‘ciple of the invention, but in a

then it would only be applicable

to sets of the frame aerial portablg,
type which, as we remarked a’

moment ago, are very much in the
minority. -

No. 34.
to an extension cable for connectin
the loudspeaksr to the set an

"enabling the loudspeaker to bd

used in a different room from the set.

This invention relateg

Sed
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RECOMMENDATIONS

V.1, V.2, V.3, V.&—Burndept H. 512 valves {with which we
suggest the new Burndept Anti-Fhonic Valve Holders,
Cat. No. go1). *
¥.5-—Burndept L L. 525 (with Burndept standard flanged

valve holder, Cat. No, 404).

R.1, R.2, R.3—Drop the tapped resistor and run the
L.T. plus wire through the switch direct to valves
V.1, V.2, V.gand V.5, and in the case of valve V.3
run this wire to the moving contact of R.4.~ Then

insert 'in the negative leg of each valve, between
the valve and the common L. T. negative wire, a

Burndept Resistor Screw Holder, Cat. No. 718.

Into these holders insert Burndept Fixed
| Resistors as follows:

V.x and V.2, 7} ohm resistor, which will give

automatically a bias of — 1 volt, on each of
the first two valve grids, and therefore no
bias batteries need be inserted at the points
marked X.

For Valve V.3 a 7! ohm resistor.

Valve V.4 use a 1o ohm resistor and for

Valve V.5,a 3 ohm resistor.

R.4—In view of the 7} ohm resistor in

the necgative leg of valve V.3, we suggest

R.4, should be a Burndept 15 ohm rheo
stat, Cat. No. 757.
G.B.1—This battery might well be conrccted between the
hottom of the coil and C.7 and the L.T. pegative bus Lar, instead of
being placed where shown in the diagram.
R.T—We suggest a 50,000 ohmn wire wound anode resistance.
C.9—We suggest a o.1 mfd. paper condenser.
R.8—\We suggest a 0.25 meg. Ediswan Grid Leak, the boitom end of
which should be connected direct to the L.T. negative bus bar, and not
10 a tapping on G.B. 2.
G.B.2—A tap for valve V.4is not required, as this valve is biased by its
own 7} ohm resistor. G.B.2 should be used to bias valve V.5 only, and for

120 volts H.T. should have a value of 16 volts.

1deal Transtormer—Instead of 4 © 1 ratio we recommend 2.7 ¢ 1, in which
case connect the plate of V.4 to the I.P. terminal {insicad of O.P. as usually
recommended).

H.T.4—In view of the alterations we suggest the I1.T. terminals 2, 3 and 4

- can all be strapped together and fed at 120 volts,
Burndept H. 512 Valve 14/~
» Anti-Phonic Valve Holder, Cat. No. s01 b 2/3
g r L.L. 525 Valve ... o § 22/5

:: Flanged Holder, Cat. No.“.;04 2/5

%y Resistor Holders, Cat. No. 718, Carton 'Eon(ai'x'\.ing two 12;;

N Resistors, all values ;
‘ ’ q I ‘ ’ I i S a n d b 15 ohm Rheostat, Cat. No. 757 ... 5/-

Your Local Burndept Dealer Stocks these

RESISTORS | (gornbept

. ) g —
~ BLACKHEATH, LONDON, S.E.3.
: AGENTS EVERYWHERE.,
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ADVICE FOR INVENTORS—(Continued)

I do not think that this invention
would be of much commercial
interest, as the article itself is quite
a low-priced one and furthermore
it has little advantage over a piece
of ordinary cable used .with .any
nccessarv choke or condenser. in a
well-known manner.  In ‘other
words, there is, in my opinion, very
little room to maks much wmoney
out of a patent cable of this kind
for the purpose mentioned.

A Patent Connect(‘)rj =
No.-58. This invention, which is
illustrated  in Fig, 4, relates to a
simple means of connecting flexible
or other wires together.  Every

experimenter or electrician knows -

that a ‘good deéal of time is spent
in twisting together the bared ends
of flexible wire: and taping over
with insulating tape. According
to the present invention, a number

of split lead sheaths are provided |

(about the size of ‘ rawlplugs ).
These are of slightly different sizes
for different purposes. WkMn it is
desired to join together the ends of
two pieces of flex, these ends are
introduced into the lead sheath
through the open slot and the
sheath is then compressed together
with a special hand tool (similar to

the tool used for pressing lead seals
on Post Office mail bags), thus
forming a tight mechanical and
electrical joint. . In a modification
of the invention the lead seal may
be coated on its outer surface with
flexible ename) or other insulating

material, so that the joint when

made is already insulated on the
outside, and in a further modificd-

tion of the invéntion the sheath .

consists entirely of a tough in-
sulating material which serves to
form a mechanical joint and at the
same time to insulate the joint after
it has been made. With this latter
~form, however, it is necessarv to
ensure that the two bared ends of
the flex are brought into proper
électrical contact with one another
before the sheath is applied..

This invention strikes me as
being one which might have some
commereial possibilities, although
I think it would be necessary to
make certain improvements in the
article, and in the method of its
application. ~Moreover, T am not
sure that something of the kind
has not already been used. I do
not think the article would have a
very large sale amongst wireless
users, although it might have
important applications in electrical

" A wave Machine.
This machine, installed at the Marconi Wireless College;
Chelmsford, enables students to see how waves are
made up, and how they can be modulated.
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and telephone engineering. I should
say it would be well worth an
Application for patent and a certain
amount- of investigation in the
patent files.

It has the advantage, from the
commercial. point of view, that
although the actual price of the
individual connectors is extremely
small, if the invention proved
successful theré ‘might be a very
large field 'of application, and,
furthermore, it counld be so arranged

that it would be necessary for the
purchaser to buy the hand tool for
closing the connectors.

A Novel Valve

No. 63. This is a very interest-
ing invention relating to a wireless
valve. Many attempts have been
made—some successfully—-to pro-
duce a wireless valve capable of
operating directly from the alter-
nating current electric-light mains
or, alternatively, of operating from
the A.C. current from a small
step-down transformer. Usually
these valves have been based upon
the principle of a heater operated
from the electric light mains, and
communicating its heat, by radia-
tion or otheiwise, to the cathode
{which takes the place .of the
filament in an ordinary 3-electrode
valve).

In the present invention, how-
ever, instead of a heater an electro-
magnet ‘* inductor * is used, having
an iron core, and the cathode {that
is the electron-emitter) surrounds
this inductor, the combination of
the inductor and the cylindrical or
ring cathode being equivalent to
a step-down transformer. The
cylindrical or ring cathode is heated
by the currents induced in it from
the inductor. OQutside the cathode
is a cvhndrical grid and outside
that again is a cylindrical ancde in
the usual way.

(Continued on page 318.)
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The Dubilicon Competition.

The result of the highly successful Dubilicon
Competition can now be announced.

Each of the five gentlemen whose portraits

THE DUBILICON appear above correctly worked out the number
An extremely useful con- of different’ capa-ities obtainable from various
dense',' Eonfain:'"g cight arrangements of the first five capacities of the.
Seppe f’mfi‘;f’ . dfs' °of Dubilicon Condenser.

Sqguliant “oapagilics. ey The correct number was—475.
be obtained. Indispens-
Bifa-jon experiwcntors. The prize of £200 has accordingly been divided
Price 30/- between the five winners, each of whom receives
a cheque for £40, together with our hearty con-
gratulations.

D S L ¢ ) TAADE MARK R

ADVERT. oF THE DusiLIER CoNDENSER Co. (1925), L1p,,
Ducox Works, VicToria Roap, NorTH Acton, W.3.
M.C. 268.
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This set has been specifically designed to suit the re=
- quirements of the average listener. It is essentially SR
a “simple” set—both in construction and operation, but on test it

has proved itself well worthy of inclusion in “ Modern Wireless.”

GREAT many
constructors hesi-
tate before build-
ing a wireless re-
ceiver because
they think that
if they are to
make a really good job of it it will
necessarily mean a heavy financial
layout and entail considerable
upkeep expenses. This might be
the case if a really elaborate
cabinet receiver were required.
But in order to get good results
—even loud-speaker results——from
the local station and the high
power stations there is no necessity
to build an expensive or elaborate
receiver.

Extcemely Simple
The set described hereunder was

designed to suit the requirements |

of the average listener who does
not know much about wireless
coustruction, and merely wants a
neat little receiver which will
give him good loud-speaker results
from his local station, and, if he
requires it, bring in some other
broadcasts on the telephones.

As the photographs show, the
receiver consists essentially of a

small wooden cabinet fitted with !

flat panel upon or under which are
mounted all the components. Thesz
latter are as few in number as
is = consistent with good re-

ception, and the prices have been |

kept down to a minimum. Thelist
of components will show how very
cheaply th= set can be made.

Preliminary Preparations

It is advisable when purchasing
the components always to buy the
panel and case at the same
time. This ensures that the former
will fit into the latter and obviates
the necessity for the constructor

By KEITH D. ROGERS.

of trimming up to his own panel.
If he does not buy these two com-
ponents together he will probably
find that either the panel or the
cabinet is slightly out in one
direction or another and that
probably the panel is not exactly
square at the corners.

In order to trim &is panel up
he would have to employ a set
square or a similar instrument
for the edges and file them down
until a proper edge was obtained.

Fétagzony

The “Sparrow” Two ready for test.
\ unit is shown in position on the feft of the panel

After this, final trimming by means
of sandpaper would have to be done
before the panel could be said to be
finished. This does not sound a
very difficult job, but it is a tedious
one, and should be avoided if
possible.

The drilling of the panel is of
course carried out by means of
metal working twist drills, and
should be done in accordance with
the front of panel diagram.

This diagram does not, of

A Daventry tuning

------------ $90000000 000 s rersovacotoororsiatiy
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Ask your Dealer, or
write to one of the
Jollowing  addresses
jor LIST “H.1." of
§ Blue Spot’’ Speci-
alities,

Wholesale only :
F. A. HUGHES & CO..
LIMITED,
Head Office : 204/6, Gt.
Portland St. London, W. 1,
Telephone : Museum 8630,

Telegrams : ** Distancing.
Wesdo, London.”

SUB-AGENTS :

Yorkshire: E. Harper %
Co., ‘10, Manchester Road,
Bradford,

Lancashire & Cheshire:
F. A. Hughes & Qo., Ltd.,
6, Booth Street Fast,

.-on-M., Manchester.

South Wales:WatsonBros,.,
48, Dock Street, Newport.

Midlands: Foster - Boynlon
CQo., Ltd., 70, Lombard St.,
Birmingham.

Northumberland,
nam

Dur-
" Westmorland,
and Cumberland: David
Bloom, 68, Northumberland
Strect, Newcastle-on-Tyne.

Scotland: J. 8. Bhea & vo,
638 Gordon Street, Glusgow

The old-type loud speaker with its‘‘ tinny "’ gramo-
phone-like reproductions is at last complétely
superseded. The problem of dispensing with the
vibrations which cause the resonant tones in the
ordinary lodd speakerisnow solved by the Marbloid
Concert Speaker—the speaker made of imitation

marble by a patented process. With this unique
material, entirely immune from vibrations, and
a perfectly balanced tone - reflector, you will
enjoy surprisingly realistic reproductions by using

& REARDERE /R
T MARBLGE
SALON EAVED
mNcsm’s ? Ehﬁgﬁ
e £3-15s. Uiuon- £5-10s,

If you want a Loud Speaker,
hear the MARBLOID first!

los

i

|
),
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THE X SPARROW 2 TWO——(Contmued)

Course, give the exact or even
Telative sizes of holes that will be
required, but merely indicates their
positions.  The actual sizes will
depend upon the components pur-
chased and will present no difficulty
to the constructor.

Drilling the. Panel

¥t should be remembered that a
somewhat larger " drill will be
necessary for the holes mounting
the rheostat and variable condenser,
though if the constructor does not
wish to go to the expense of buying
the necessary i in. drill he can make
a smaller hole and enlarge it by
means of a reamer, an instrument
which should find a place in every
workshop.

The drilling of the panel should
take place from the front surface
so that in the event of the drili
breakmg through rather rapidly

o ol e 'ﬁ"ﬁ"}'."Z"\:"D":'g
%I

< LIST OF o2
¢ COMPONENTS 3%
® 1 Panel, 10in. by 8in. by ¥
%" i in. and case, 4} in. deep - %
- (approx.) =
< 1 Peto-Scott .0005 SLF. .2
o variable condenser Lo
w2« 1 Mellowtone coupler (No. ==
5 35) o
%' 1 Mellowtone coupler g
":: (Daventry) -
:E. 1 Lissen L.F. transformer &
€@ 1 Lissen grid condenser =*
- (.0002), with leak (2 meg.) %"
% 1 Frecision rheostat (C. Ede %
:5_ & Co.) -
< 3 Security valve holders s
(S. J. Bulgin) &

Termina’s, wire, screws, etc.

a
CEwT)
'

&
&
&
&
by
+
-
&
U:. fﬂ‘ o

on the reverse side the appearance
of the panel will not be impaired.
I‘he marking of the panel can be

zacried out by means of a pencil
f desired, though a proper scriber
and centre punch will be more pre-
ierable,

The L.F. Transformer-

1f a pencil is used all the marks
should bs removed immediately
after driling and before mounting
the components by well rubbing
tie panel with thin oil, wiping
pesfectly clean afterwards with a
clean rag. The presence of pencil
marks between components might
fead to noisy reception and other
petuliar faults due to .the leakage
wiich might occur down the-lines:

It will be noticed that no drilling
positions are given on the diagrams
for the screws holding the L.F,

transformer, nor is any method. of '

mounting shown for the grid leak
and condenser. This is because the
I..F. transformer should be mounted
from the underside of the panel,
the instrument itself being placed

on the panel in xts correct position
and the two necessary holes drilled
throngh the hole provided in the
transformer. “Afterwards the in-
strument is mounted and held in
position by a couple of 4 B.A.
countersinking bolts and nuts.
The grid leak and-condenser are
kept in position by the wiring
alone.
Wiring Up

The actual wiring of the receiver
shown in the photograph is carried
out by means of 16 gauge square
tinned copper wire, but though this
type of wire certainly makes for
a neat under-panel appearance there
is no need from an efficiency point
of view to use quite such a heavy
gauge and round wire will do equally
as well.

It is advisable to solder all the
connections if the constructor feels
equal to the task. It is not a diffi-
cult one, but it should be borne in
mind that a badly soldered wireless
set is about the worst thing oo
earth as fdr as wirelessis concerned,
and is practically bound to cause
all sorts of trouble.

If he decides not to solder, the
constructor should take evely wire
to the terminal or screw to which
metallic connection from that wire
has to be made, and he should use
a wire having a gauge not heavier
than twenty.

Checking the Connections

If he does decide to solder he
must be careful to use clean flux
(fluxite is very good) and tinman’s
solder ;. those very soft solders
which are often sold ‘‘ for wireless
purposes ” should be.avoided like
the plague, unless it is tolerably
certain that they do not contain
a high percentage -of bismuth,
which metal very often causes the

e

Acmial

F1E rokyaL LHAGRANT.
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The Final Condenser.

All round the dial the stations
come in without the least sus-
picion of crowding anywhere.
Here at last is the final con-
denser—the 71.B.S.L.F.—which
enables you to log stations with
real accuracy.

The 4. B. SLLF. <

The consistent popularity of this famous cons The J B True Tuning S L F gl B b seritad
0, S, o aten

dfeﬁmser is the se:ﬁl i.ngex %xt;lrk of its per'f;](l:t desigl},

efficiency, and finish. 1€ vanes in this model, All the flne points of perfect design and workmanship found in the J.B.
as well as o slow motgloﬁ) ts&pef—the 4.B. True  SL.F. are\incorporated in this slow motion model  The J.B. Truc
Tuning S.L. .—nfe snecmthy d?mlgned to spread  Tuning S.1..F. is fitted with a double reduction friction drive—ratio
the statlonstl] e;gn S;: over the dial, and are sup- 60-1, giving remarkably close tuning. Precision in the design and
ported at the tips to 0[15‘11;11‘19 accurate spacing. construction of the friction surfaces results in an absolutely positive
. t%g&?{ggble i Rb epf;;nget&e A dr‘ilﬁe.f The slow motion device is controlled by a 2 in. Ba' elite knob,
EninaloNs (et BIes gakgngg Ic):g;wlz.-se tuning the instrument is fitted with o beautiful 4 in.
PRICES, complete with 4 in. Bakelite Dial. PRICER, complete with 4 in. Balelite Dial

*0005 mid. 11/6 “00035mfd. 10 6 *0005 mfd. 16/6. ‘00035 mfd. 15'6

‘00025 mid, 15 —

.00025 m*d. 10/— ]
For Short-wave Receivers ‘00015 mfd. 15/~

Short-wave Reeeivers. ‘00015 mid. 10/-
ACKSON

8.POLAND ST-OXFORD S,
LONDON - w1

i
[ 3

LTI s

1

>,

¥,

)
Patented ==

For

Tefephione -
GERRARD 7414

ZVA'A'AVAVAVQVAVA'AVAVAVA'ZVAVAVAVAVA’AVA'AVA'AVAVA'AVA;:
V . : v
% JFor non-metallic %
A leak-free 5
% dead true %
% surface 7
[ 7 11 - 3 L/
v brilliantly polished %
/] black and

Faeai ey % mahogany

keen exparimenter /] .

is so packed with ebonlte

jnteresting points
that we give it in
full below.

, f) REDFERN'S &
5&@4\%@ '

The “ I rigged up a powerful mi,croscob[;e with a
& peculiar reflecting system which enables me fo e METALLIC - )
o = follow a magnified movement of the rotary (NON-METALLIC SURFACE,

plates, and by operating the vernier control
Winutely, 1 measured movements of a thou
sandth part of an inch quite accurately, but of
course [hat alone'is not of gréat value, but 1
was able to at will relurn to the original
position, by reyersing the pressure, backlash

RADIO-PANELS
stand supreme
Get list A262 from

Micro-Dial

Pricc 1/6

bring absolutely non-cvistent: I repeatedly did

e this making the movement with perfect ‘ease, % Redfern’s Rubber Works, Limited »
Utility”’ Condensers from a zevo point to minus or plus one ihou- 7 - . - v
Price. .0005 15/- sandth part of an inch, Obuviously such a /] Hyde, CheShlre /]
03 14/- dzgree of accuracy of conivol would never be /] =ty /|
00025 13/6 required, but compared with three or four other /] Stocks carried at V4
— 'ﬁ;;‘gooz'u 13/3 makles I repeatedly experimented with it is a ¥4 LONDON-75. Newman St.W.l. LEEDS-7, Albion St. "4
ed with (h revelation.” {0y TAARE T ’ .
Micyo-Dial. : @ Mikite ™ 4 C V4 BRISTOL-137, Victoria St. GLASGOW-93, Hope St. ¥4
When ordeving, the dia- Insist on ** Uiility"* Guaranteed Componeats. ’ s 7,
meter of spindle il is N.B. .If any trouble is experienced in ob- ;‘ NEWcASTLE—Mﬂ“heW . BELFAST—2, Sandy Row. ':
intended fo fit should be taining our goods, please communicate with /] 0. Heckels, Star Buildings, :
stated. us direct, :A Northumberland Street. g

. WILKINS & WRIGHT L™

Commemm— KENYON ST.

BIRMINGHAM mommms

&4

/]
2NN AN N
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TWO—(Continued)

joint to crystallise and break away
from the connecting surface.

The wiring is clearly seen in the
diagram provided where the actual
relative positions of the various
wires are shown as nearly aspossible.
The constructor should therefore
experience no difficulty in following
out the connections, and when he
has finished and has thoroughly
cleaned up the receiver, removing
all traces of flux, and ‘has tested
each joint for mechanical strength

be should be ready to -check up |

his connections with those given
in the wiring instructions.

Easy to Operate

This latter process should be |

carried out with extreme care, as
it forms an infallible test for wrong
connectiéns, and if the wiring passes
the scrutmy it receives during this
checking process the set can be con-
nected up to the batteries and aerial

and earth, the valves put in position

~and tested out.

No discussion has been entered
into with regard to the circuit em-
ployed in this receiver, for it will
have been seen from the theoretical
diagram thatit is exceedingly simple,
merely consisting of a detector
valve with series parallel tuning
followed by a one valve L.F.
amplifier, both valves being con-
trolled by the same rheostat and
taking the same H.T. These latter
prints make the set exceedingly

simplé ‘to operate, so that the
veriest tyro need have ne qua'ms
about the handling of the receiver.

Choice of Valves

The choice of valves must re-
main with the constructor himself,
as 1t will depend to a large extent
not only on his pocket but upon the

< /6).'! ';
: 3
| /'a' TY=
I" |68
| e S Rt S %
5’2 *Pﬁ* Vm Hooees -~~~ -
(Doue r0 EmPLATE) | é
1 _$_
— 2" -
" OILT
AlP) [ P
o ! *{j?
(] [l
A/_S%' l /@/:.rasr»irlk 55
ety l > "ML
A_-?_ ‘69 VAR/AS‘E Aﬁ
- O/VDENLE
s _¢>+¢F~ — Ty
g ' + 7&/

! ez comrone / ?

: R fTO0OER 5y 4 ;
i ;/u ro ) I P In, l ¥ I 2 * l"58*
{ EMPLATE 2 o

Y l l : d l ?-%/
| //E’oi/r'afﬂ/va :

L_.f
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7. This under-panel photograph will prove invaluable
‘when the wiring of the receiverisbeing undertaken,

facilities he has for supplying those
valves with filament current. He

| will not go wrong, however, what-

ever type and voltage of wvalve
he may decide upon, as long as he
remembers that he must have a
valve suitable.for detector purposes
in the left-hand position of his set
and a suitable low-frequency
amplifier in the second position
if he is to obtain the best results.
The L.T. battery will, of ‘counrse,
have been chosen to suit the valve
or wvice wvevsa, while if a 72 volt
H.T. battery and a 4} volt (tapped
every 1}) grid bias battery are
provided the set can be relied upoun
to give full satisfaction.

The Mellowtone plug-in tuning
unit must be chosen to agree with
the wavelength it is desired that

_the set shall cover, as this unit

takes the place of the more usual
and more bulky plig-in -coils and
two-way coil holder.

Series-Paraliel Connections

Tt may be as well to.explain the
method of wusing the two aerial
terminals so that either series or
parallel tuning can be obtained.
The choice as to which method
of tuming is used will depend on
the local conditions under which the
set is to be employed together with
the wavelength of the station it is
desired 'to receive.

As a general rule 1t can”Be taken
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Single Radio Transformers
of the highest impedance
give the best resulis.

T is sometimes advised that a transformer should be used
l in the second L.F. stage of different type ob ratio
from that empioyed in the first. In regard to tvpe,
whist it is conceivab’e that the defects of t-o
inferior transformers might cancz! out, there is no reason
for any difference of type Nhen good transformers are used.
The question of transformer ratio is affected by the iact
that the impedance of the transformer primary shou'd
exceed that of the valve as much as possible to ensure
mazimum amplification ratio. If the transiormer ratio is
high, the impedance of the primary must necessariy
be low at low frequencies and the greater step-up ot the
high ratio transfermer will be annulled by the reduced
amplification ratio obtained with a high impedance va ve,
or, if a low impedance vaive be used, by its lower am) ifi-
cation factor. Moreover, these low impedance va.ves are
power valves costing more initially and to maintain.

IMPEDANCE.

LT 100 PERIODS 50,000 OFWS.
AT 500 PERIODS 410,000 CIIMS.

NO BETTER TRANSFORMER IS
AVAILABLE AT ANY PRICE.

FERRANTI, LTD.,

HOLLINWOOD, LANCASHIRE.

FERRANTI ELECTRIC LIMITED, FERRANTI, INC.,
TORONTO, CANADA. NEW YORK.

MODERN WIRELESS

ELEGANT
SIMPLICITY

A child can operate this ecleverly

designed receiver supplied complete,

rezdy for wuse, leaving ample room
for spare compenents.

It is an enviable possession to
be treasured by the most
discriminating lovers of music and
good furniture.

A duplicate tuning system enables
any twoselected stations to be tuned
in, and either can be reproduced by
operating the control switch.

Height, 31 in.  Length, 27 in.
Width (front to back), 20in.

RECEIVER COMPLETE, in-
cluding loud - speaker, 4-volt
40/80 amp. Accumulator, two
60-volt H.T, Batteries, three
Valves, and Plugs for aerial,
earth and extra Loud-speaker.

Price, in Mahogany
or OQak .. .. £25 00

Marconi Licence .. £1 17 6
Satin wood and figured walnul,

can be supplied at extra cost,
Catalogue supplied onapplication.

ACTON. LONDON W 3
West End Depot :—
224, Shaftesbury Avenue, W.C.2.

And at Birmiogham, Belfast, Bristol, Dublin.
! Glasgow, Leeds, Manchester, Newecastle-on-Tyne.
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“SPARROW?” .TWO——_( Concluded)

that the parallel method will
be m2st satisfactory to all stations
down to about 400 metres, while
below that the constructor should
test each method, finally using the
one that gives him the best results.

The connecting up of the two
aerial terminal]s and the earth
terminal is simplicity itself, as will
readily be seen from the theoretical
diagram. For parallel tuning the
aerial lead in is connected to the
top, that is, the A.P. terminal,
the earth to the texminal marked
E, and this terminal and the centre
one are joined together by a small
piece of wire. For series tuning
the top terminalis left unconnected,
the aerial is taken to the centre
one, which is disconnected from the
earth terminal, and the earth lead
is taken to this latter.

Results Obtainable

Tuning is carried out by means
of the condenser dial on the right-
hand side of the panel, while the
usual reaction effects are obtained
by , varying the coupling of the
Mellowtone unit. That is to say,
the flat disc on top of the unit
which is connected to a short
extension handle is moved about
over the other disc until loudest
results are obtained, while at the
same time the variable condenser
is rotated to keep the signals at
maximum strength at any given
instant.

A second photograph of the wiring showing the

relative positions of the

The filament control on this set
is not by any means critical,
though the valves should be turned
on so that they are no brighter
than is necessary for best results.

About 3 or 4% volts negative grid
bias will be required if the full 72
volts H.T. are employed.

As regards range the set should
be capable under good conditions
with aerial and earth of moderate
efﬁcxency of providing really good

HED
L
) Aracee
< —Q
Aerriac
NERUE S
/ A O
I F A\
: LarTH
‘ AT L
Kusostar
S ; ?
' AZacrion
//Lf/. conTome Unr
Woeme Lmcran ' |

various components.

loud-speaker strength up to 12
miles from a main broadcasting
station and 60 miles from 5XX.
Longer ranges will be obtained oa
occasion as the figures given .are
on the conservative side, and, of
coursse, far greater distances can be
covered if telephones are used
instead of a loud-speaker.

Pedede bl Lule T -ﬂ--ﬂ--:--:--:--:»--;--:-#-g-
)y WIiRING =
& INSTRUCTIONS -:-

Conne-t aerial parallel termmal o
«» t0 moving piates of variable con- .:.

denser toone A.T.E(grid) socketof .
w tuner unit ho.der and to one side of .,-.

o erid condenser and feak, Other side _*,

&»of condenser and leak to gnd
socket of first valve holder. .:
Aerial series terminal to fixed :-,,

.:. plates of variable condenser.

o Earth terminal to other ATI_E,
,-. (plate) socket of tuner unit holder, s
.: to one side of rheostat, to L.T. _-.
& negative, an to H.T. negatlve and s e
= to G.B. positive. Other side of s
rheostat to ome filament socket e
of each valve holder. Remaining a,
= filament sockets to L.T. positive. ;'.
3 Plate sockets of first valve ho cer e
to one reaction (filament) socket of 3 e
tuner unit holder., Other reaenon-_:_

,n,socket to ILP. terminal of L.F.
transformer. O.P, of ‘L.F. trans- e

former to H.T. positive. LS. ter- s
mina! of L.F. transformer to grxd 2,

, socket of second valve holder,
4,0 S. terminal to G.B. negative. o
. Plate socket of second valve holder &
,Q,to one phone terminal. Other 5
phone terminal to H.TF. positive. _5_

oo efoaenn oo funanll wfa e on s Qe napaln
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Every station within 1,000
miles at Loud Speaker strength

using COPEX Screened Coils

THE man who gained the highest European award at the
New York American International Amateur Competition
used Copex Coils in his winning entry—the All British Six
Receiver. Here is further remarkable testimony to the per-
formance of sets which embody these coils. ‘‘Apyarently,”
writes .a customer about his All-British Six embodying Copex
Coils and Screens, “ all stations within a range of 1,000 \miles
come in at full loudspeaker strength.” Think of it! Every
European Station on the Loud Speaker! To enjoy really suc-
cessful results you, too, must usec Copex Screened Coils.

Use the ““POPULAR"” Model Screen

and Base
In ogo;\c other will you get the following advantages given by this Copex " Popular *’
Mode! T

1.—Ncvel arrangement of the terminals which entirely preveats accidental
*‘ shorting ’’ when replacing" the screen.
2.—1he use of only the highest grade of Copper—no other metal can give the
same high degree of sfficlency.
3.—Secreens that are sprung on to the copper base, and ¢an be revolved on the
base, thus giving perfect electrical and self-cleaning contact.
Price of the * Popular” Model Screen with
interchangeable 6-p‘iJn Rase (Pat. No. 259,459). 9/6

Copex “ O.C.”” Coils for usz with above
—superior to all others

By reason of a special patented feature embodied, Copex “0.C.” Coils are far superior
1o all other types of screened coils. For no other will give you all these advantages :—
1.—Oscillation rendered perfectly under control.
2.—Higher amplification.
3.—Coils and transformers that arc matched within one metre. This accuracy
is obtained by testing against a Quartz-Oscillator. 1

. g Type 250/550m. 1000 f2000m.
Split Primary H.F. Transformer ... 10/8 10/8
Split Secondary H.P. Transformer 10/8 14/8
Aerial Coil 6/~ 6/-

8 Valves—1 Dial—50 Stations !

SEND FOR ART BOOKLET—

ssesmaseans Telling you all about the wonderful Solodyne Recelver. Fill in
yourname and address below and mark your envelopa *“ Dept. M."

Name,

Address

resTusaT T TVRTROES!

Manufacturers :

PETO -SCOTT CO, LTD.,,

Head Office & Works : 177, City Road, LONDON, E.C,1.

Branches . 62, High Holborn, London, W.C.1. WALTHAMSTOW—230, Wood St.
PLYMOUTH —Bank of gngland Place, LIVERPOOL -4, Manchester Street.

P.8. 7928

MODERN WIRELESS

Glo
TRACE DISTORTION

It requires the accuraCy and sensitivity
of a Weston Mil-Ammeter to tell you
exactly at which particular stage in your
receiver distortion begins.

Try it in your H.T. leads in turn. Should
the needle kick strongly either backwards
or forwards when signal strength varies
it indicates transformer distortion, over
saturation of the valve, incorrect grid
bias, filament temperature or H.T.
Potential.

it is, of course, almost impossible to
obtain a reading that is absolutely steady,
but any variation can be reduced to a
minimum by careful adjustments, and it
will then be found that reproduction is as
near perfection as science can make it.

A Weston Mil-Ammeter is the only
instrument sufficiently accurate to be of
any value to you when making readings.
Weston Instruments are standard the
world over, and since 1888 have been
unrivalled for scientific precision, uniform
accuracy and unvarying reliability.

Full technical information and gu'de
to the operation of these instruments _
supplied on application.

WESTON Model 506 Mil-Ammeter
Price 35/-

WESTON

STANDARD THE WORLD OVER
Pioneers since 1888

"Weston Electrical Instrument Co, Ltd
15, Ge. Saffron Hill,
,Lmldan-, EC.1

il
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« A
POPULAR WIRELESS al
¢ .ﬁ (INCORPORATING WIRELESS). JI:.'U{
= THE PROGRESSIVE WEEKLY FOR CONSTRUCTOR, AMATEUR & EXPERIMENTER. ? % 4
f,’}' HE well-known weekly ‘ Wireless ’ has now been incorporated with *“ Popular Nl
t;,"l:'k‘, Wireless,” and the result is of immense benefit to all radio enthusiasts. In 821
|1 “Popular Wireless” you will find the cream of radio journalism and a value for &2 4
| /4, money far beyond that offered by any other weekly wireless periodical. QY
17 All the leading set designers and other experts write regularly for *‘ Popular Wire- N
less ”’ and both broadcasting and technical developments are chronicled in a manner l'
oA which will appeal to all classes of radio enthusiasts. £
. Every week constructional articles are published and these are so chosen that it s |
k< can be said that “ there is a P.W. set for everybody.” From the man desirous of 5

making his first venture into radio receiver assembly to the advanced experimenter,
* Popular Wireless ”* fulfils all requirements.

On the staff of “ Popular Wireless” are such well-known technicians as G. V.
Dowding, Grad. LEE.; G. P. Kendall, B.Sc.; K. D. Rogers, L. H. Thomas, A.
Johnson Randall, P. R. Bird, G. V. Colle, etc., etc., and this Popular Weekly

AR

T e—— T CET — .y
»
SES SR S
"

S i et 2T ELL
’ . -
-

_;;{ has also the services of an unrivalled body of consultants headed by Sir Oliver Lodge,

E,‘ F.R.S. The journal is edited by Norman Edwards, M.ILR.E, MRSL., FRGS., 7
: y’. and Percy W, Harris, M.LRE,, is a regular contributor. l_x’
: "?, ON SALE EVERY THURSDAY, PRICE 3d. Wi
f 5.2 Place a regular order with your newsagent for ** Popular Wireless’’ now. ;:’2' i.
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Gecophione L.F. Transformer

i HIHE - GEC. people
B S recently sent us a
Gecophone  L.F.
transformer having
a ratio of 4-1. It
is essentially a
componentof care-
ful design and construction. Every
detail, from its hermetically sealed
casing with its crystalline black
finish to its ample and scientifically
arranged ‘windings with a primary

of a high order of inductance, bear |

evidence of careful craftsmanship.
The product of a great tirm such as
the G.E.C. can so easily become
blatantly  ““mass production ”’
that it is a pleasure to examine
a component originating from a
firm of this kind which might
well be the work of one highly
skilled super-efficient master me-
chanic.

Not that this Gecophone trans-
former bhas a “hand made”
appearance—it just seems to convey
that air of individuality which
makes it difficult to think of it
in thousands.

The
Gecophone
4-1 ratio Low
Frequenty
Transformer.

And it functions excellently, too.
Used in a second stage of L.F.
amplification it gave evidence of a
high degree of energy transference
with very slight wave distortion.
Personally, we are of the ‘opinion
that with transformers such as
these available resistance-capacity
is as many miles away from being
a real ‘ man-in-the-street’ pro-

MODERN WIRELESS
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position as ever. In inexpert hands
‘“R.C.” can produce distortion such
as even the cheapest ““ hedgehog
transformer was never guilty of.

That is a Solemn Thought! The

-price of the 4-1 Gecophone L.F.

transformer is 22s. 6d.

Useful Loudspeaker
Accessory
It must take a great deal of cour-
age to place a device such as the
“Speakabrak’ on the market. We
should imagine that it -is one of
those articles which must either

Showinghowthe “ Speakabrak’
fs used.

prove very successfu] or fail entirely.
Everybody will admit of the useful-
ness of such a device, but it is a psy-
chological problem as to whether or
not everybody will agree that it is
ornamefital. And this is the
primary consideration in the cir-
cumstances, as it must inevitably
occupy a fairly prominent position
in a room.

As its name implies, the “Speak-
abrak” is a loudspeaker bracket.
1t can be suspeided from a picture
rail or ftom 2 hook driven into the
wall, It certainly solves the pro-
blem of placing the speaker in an
ideal position and it forms a very

31R

T mim’q

secure support. Nevertheless; many
listeners are nowadays turning
their _attention to speakers of
artistic design whose disposal de-
mands a compromise between
technical ' efficiency and purely
@sthetic considerations.

However, it is probable that
the “ Speakabrak " will appeal
strongly to a large number of
amateurs who possess the horned
types. It is a very well made
article, is teasonably priced at
10s. 6d., and deserves the popularity
which we trust it will gain.

An Antimicrophonic Adaptor

Probably there are still a number
of sets which embody the old-
fashioned wvalve socket or holder
of a rigid character. Owinrers of
such will be interested to learn that
Messts. Hatlie Bros., of 36, Wilton
Road, Dalston, Lowdon, £.8, have
produded an adaptor which, plugged
into an ordinary valve holder, gives
it - “ anti-microphonic ” properties.
This little component is quite well
made and is quite efficient in use.
One of its most attractive features
is its price, 1s. 3d. ;

Messrs, Har-
lie Bros. anti-
microphonic
valve-holder
adaptor.

“ Junit "’ Wire

The Rexo Engineering Co., of
2, Ravengcourt Square, London,
W.6, recently sent us a supply of
“ Junit” wire, a unique material
which requires no solder. At least
we should have said no additional
solder, for it carries its own supply
of this in grooves. We found that
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t+ renders neat, strong joints a
simple matter to obtain. A touch
of flux, then a hot iron and the task
almost completes itself.. * Junit "’
is sold in two sizes, viz., 17 and
18 S.W.G. (square section). A coil
of No. 17 costs 1s., and 2 ft. lengths
of No. 18, 2d. each.

An Interesting Tuning Unit
To the Wireless Apparatus and
Battery Charging Co., of 256,
- Narborough Road, Leicester, is due
a very interesting tuning unit.
It is known as the Imperial All
Purpose Coil. It is quite compact
and can be mounted on a panel or
plugged into an ordinary coil

holder, yet it embodies both a tuner
and a reaction control capable of
covering a waveband of from two
hundred to above three thousand
metres when used for aerial tuning.
Three sizes of reaction coil can be

Pur-
pose Coil. Therighthand
knob controls reaction.

The Imperial All

obtained by various connections to
three terminals and this renders
regeneration smooth over the whole
range. The unit can be used for
anode tuning with or without re-
action.

It is very nicely assembled and
is a ‘‘clean job* all through.
Mechanically the switch and con-
trols work smoothly, and electrically
the device is efficient. Its retail
price is 22s. 6d.

Benjamin Self-contained
Rheostat :

One of the most common sources
of trouble in an average filament
rheostat arises from the general
design of its moving components.
In many cases the fixing and ad-

justment of these have to be
attended to every time the com-
ponent is mounted on or removed
irom a panel. The consequence

frequently is that constructors find
it difficult to obtain the satisfactory

The Benjamin Self-con-
- tained Filament Rheostat.

movement such an article should
have, There are exceptions, of
course, and we have one in the new
Benjamin.

Here all the moving parts are
contained in the ‘dial of the com-
ponent, and nothing projects behind

the
valyes of the month will be found
entitled *‘ That
Valve Problem,” which appears

Reports concerning new
in the article

cn another page.

the panel but the central fixing
screw and its nut. Thus the
rheostat retains the mechanical
adjustment given to it by its manu-
facturers through most construc-
tional vicissitudes.

The dial is a handsome well-
finished one and lends an improving
appearance to a panel. The makers’
chief claim for this component con-
cerns its space-saving properties,
but, in our opinion, this is by no
means its most important advant-
age. Its rigidity and permanently
mounted contact arm are surely the
more important points in its
favour.

Those values are obtained with
6, 15 and 30 ohms at the standard
price of 2s. od.

P.D. Wavelength Balance

The Automobile Accessories
(Bristol), Ltd. ,recently sent us one of
the above. It takes the form of
a small-sized variable condenser of
001 m.f.d., so made that it can be
attached to an aerial lead-in - tube
to occupy a series position in
the aerial circuit. Thus it provides

314

an easy means of introducing
“C.AT”, and it can of course
be émrployed in conjunction with as
existing series condenser. It is
a fairly well made component
although its adjustment (at least
in the sample submitted) is a little
irregular towards a “ minimum **
position, but naturally it is not
intended as a tuning control. Its
retail price is 5s.

The * Duvolcon ”’

Messrs. Dubiliers have recently
produced the ¢ Duvolcon,” which is
a variable resistance, similar in all
respects, excepting in value, to the
Duvarileak, suitable for use as

either a reaction or volume con-
It operates very smoothly

trol.

The ‘‘Duvolcon'—a variable
resistance for volume control.

indeed, and provides a very con-
sistent and positive series of ad-
justments. In either capacity it
operates satisfactorily and is in all
respects a dependable component.
Tts retail price is 7s. 6d.

Lamplugh Variable Condenser

Messrs. S. A. Lamplugh, Ltd., of
King’s Road, Tyseey, Birmingham,
recently sent us two of their SL.T.
variable condensers. They are of
efficient, modern design and in-
corporate slow motion movements.
They operate smoothly and posi-
tively,and their maximum capaci-
ties very closely approximate their
rated values. Their minimums are
very 'low and their inter-vane
resistances extremely high. At the
price of 13s. (0005 m.f.d) and
12s. 6d. (-0003 m.f.d) they re-
present very full value for money, in
our opinion,
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MAKES TUNING EASIER

Lamplugh S.L.F. Condensers.

Amsterdam First Prize
Winner approves

i ) Leweos Screened Coils
.:-:j‘ /I i M
R Wi/ A

&

Perfectly designed and beautifully finished, Lamplugh Condensers
are unequalled for efficiency and ease of tuning. uilt of brass with
ball ang cone bearing shaft. Copper indicator scale. Lamplugh
S.L.F. and S.L.T. Condensers po-sess a_remarkably efficient Slow
Motion device. It is ubsolutely noiseless in operation, has a posiiive
drive and backlash is impossible.
PRICES .0005 mfd. 17/-. .0003 mfd. 16/-. .0002 mfd. 15/6.
Lamplugh .0005 mfd. Twin Gang S.L.T. Con-

denser, complete with dial 33/6..
Lamplugh .0005 mfd. Triple Gang S.L.T Con-
. denser, complete with dial £2 10 0.

Particulars of Lamplugh Twin Gang and Triple Gang S.L.F.
“ Condensers on application.

Economic Electric
3 o . Mr. Emerson writes :

‘5 ,, Dear Sirs,
o I have now finished experimenting with an Al-
British Six which I wmade, and decided to use your
Split Secondary Transformers, and no doubt you
would be pleased to hear the vesult.

W|RELESS ACCESSOR'ES Using S.T. valves thvoughout, I am able fo get

Leipzig free from . London on an outdoov aerial

Mz. R. Waldo Emerson, winner of
the first prize at the Amslerdam
Wircless Exhibition.

I0,FITZROY Sq.
ltg LONDON W.I, |

Qna[ity guaranteed by over 50 years’ on; m_z;le Sfrom lLoInd’on, azd usi:;; t;ze teélepﬁo;g; a; ;
) . : capacity aerial, have been able to réceive Cardi
4 electrical manuiactunng SSRAPRICC . with a slight trace of London in the background.
rSIL VERTOWN The set yemained perfectly stable over the entire
wave-band, and I can honestly say the coils have
WIRELESS : T y say
glven every satisfaction.
ACCESSORIES Yours faithfully,
INCLUDE— (Stgned) R. WALDO EMERSON.

Batteries (High Tension).
Condensers (Al Types).
Crystal Holders.

Comparative: tests prove that LEWCOS Screened
Coils and Transformershave a lower H.F. Resistance
within their screens than any other coil on the

Dials and Knobs, market.

Earth Plates. Use LEWCOS Screened Coils in your set. Obtain-

Inductance Switches (10- HIGH ’%EA%S}SSIEé’ RIMARY able from all wireless dealers. Full particulars and
way, etc.). prices sent on request to:

Insulat: “E 5" (Dry Cells)

n‘s'uFaeaotrlferweigl(lt," vcr%royne No. Volt. High. Price ¥

fepe Vebw R | g geyfenan 95| LONDON - ELECTRIC ~ WIRE
Poteatiometers. o e i e e COMPANY & SMITHS, LTD.

Rheostats, Filament (One- 1724 100...10%in. by 5 in. by 3}in....21/~
_ hole fixing, et.). “Thhe' VoI BNy SomA G utity b the Playhouse Yard, Golden Lane, London, E.C.1.
‘ Silvervox '’ Loud-Speakers. Jarger batteries can be tapped every 44 volts,
Testing Buzzers. and are provided v::’t:a::\;o ** wander” plugs
Transformers (All .Types).
Valve Holders, Anti-Micro- THE SlLVERTOWN Co"

e 108, Cannon Street, London, E.C.4.
et Works :Silvertown, E.16.

erniometers, e I N

Etc., etc. Belfast ; Birmingham; Bristol; Cardiff;

Dublin; GlasgoW; Leeds; i.iverpool:

Tondon, anchsde; Nevtin-on Ty Screened Coils

'/\/'\/\/\/\
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READERS THINK {

"NOTE.—AIll communicaticns, MSS., photos, etc.,
should be addressed tothe Editor,* Modern Wireless,”
The Fleetway House, Farringdon Street, E.C4. In
cases where a reply is required, a stamped and
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My Five Valver
DEeAR Sirs—I thought the most

interesting item in last month’s
MoperRN WIRELESS was Captain
Round’s article on how to arrange
5 valves for pure reception.

I should like to see this article
enlarged on, as I am a keen follower
of the school of listeners in search
of pure reproduction of highest
quality.

Could I rcceive answers to one
or two points arising from Captain
Round’s article ?

1. Could he give some further
details regarding the H.F. trans-
formers and how these should be
designed ?

2. Regarding Y¥ig. 1: The
Marconi peoplé in a letter to me
have recommended with D.E. 5B
valves nst more than 100,000
ohms anode resistance with a grid
leak of .552. I notice the suggested
values in “ten figure are very
different. I should like to know
what type of valve he recommends.

3. Does Captain Round recom-
merd the use of the popular
screened coils in H.F. stages.

I should be so grateful for guid-
ance on these points—Yours truly,

Joun D. DAviEs.
Lyth Hill, Shrewsbury.

Capt. Round’s Reply:

[Below we publish Captain Round’s
reply to the above letter.—Ed.]

The article in question was very
general and the diagrams oaly
thzoretical.

I am now writing an article on
the subject of the 5 valve amplifier
for pure quality with much more
specific detail, but I append brief
replies.

Question 1 :

In a forthcoming article I will give
exact details of H.F. transformers,
Question 2 :

If three valves as follows are uscd --

Rectifier D.E, 5B ;
1st note magnifier D.E. =13 ;
2nd note magnifier D.E. B

addressed envelope must be enclosed.

a perfcctly straight frequency
characteristic up to 6,000 ~ from
70 ~ can be obtained with the
following leaks and condensers :—
1st stage anode .10, 002 condenser
and 2 Q leak; 2nd stage -25Q
anode, .00z condenser and 2 Q
leak. But as a slightly falling
characteristic is generally liked I
rather tend to increzse the value

DOVOOODOOOOOOOOOY

@ . 3
g Popular Wireless ¢
g THE LEADING RADIO g
& WEEKLY. &
& Price 3d. ®
® <>
g Every Thursday. g
O ORCRCICTORCACIORCTOTCROROTOTOROS

of the plate resistance [the one in
the rectifier has the most effect] up
to the values shown in the article.
A lot depends on whether one’s
loudspeaker is high pitched or not.

My present preference is for

DE.8HF, DES8HF,DE.s.

Question 3 : -
Screened coils are good,

ard

should always be used, but T have
no experience with those beicg sold.
H. }. Roux~p.

German Broadcasting Good

SIR,—1 entirely disagree with
your broadcasting correspondént’s
suggestion of ‘poor quality on the
part of German broadcasting. Tiie
quality of the higher-pcwered
stations at least is as good as our
own with the added advant-ges
that power brings with it.

I have heard such music from
Prague, although * this is not
German, recently, as puts our own
in the shade.

Broadcasting of music is more
than an electrical problem ; it
includes, amongst other factors,
musicians and instruments. Further
than these the receiving set is of
vitai importance, and no set in
which reaction has to be employed
in order to make up for inherent
shortcomings will give the listener
quality. The cry of ‘“one valve
per mile’” though admitiedly
Utopian is, in principle, soun-'.

Joun P. HiLLHOUSE,
M.I.Mech.E., M.1.AE.

| Kings Heath, Birminghan.

Radio Operators for Air Liners.
A lecture and demonstration at Chelmsford Training
College, the subject being waves and wave-forms.
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SHORT WAVE RECEIVE

The Bowyer-Lowe Short Wave
Receiver is compact @ easy to
operate. It's performance is re-
markable, being made up of the
tamous Bowyer-Lowe Components.

AN OPINION FROM THE TRADE

p - We have built up a model
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S rnss B A FEIEAG Send I* for booklet with constructional

details and blue print ~ and explore

sy the ether from your armchair.
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i ara e The only
' ' Accumulator
which has all
these seven
features:

{B1 [.—Charged ready for use—merely

Pl el GOty g /20,7 "2y

At

In the light of developments in .the

majority ol modern Valves it is no longer i il
! necessary to purchase specizlly con- f B i rudiadl el fol
structed, but doubtful, non-vibratory ; minated buckie-proolplates

3.—No leaking away of charge
when not in use.

4.—Large coloured terminals and. |
special spray-proof filter cap. |

5.—Rapid charging and slow dis-

holding devices, the stage has been
reached analogous to that which led to
k the vetoing of similar gadgets. in the
development of the filament lamp.

The new Ashley Valve Holder possesses

every required refinement. - Constructed charging.
throughout of genuine bakelite and.non- 6.—Stout glass cell requiring no
oxydising metal, the valve sockets are separators, i

| surrounded by air throughout %0% of 7 —All plates made under the
their length. Sockets and connections special activation process

! are stamped complete out of one pula’cg of -
non-oxydising metal, provision being | Charsed in 8 hours. et LT TR RO PR :
made for wiring to terminals or solder- | : g . : 2volis—ior use with Dull :
: Laminated plates permit thorough : Emitier Vaives -Dimen- 4

M 1 saf plates p gh: E s ;

1ng o tags Mewrayes, o Spotial ildry '] and instant penetration of acid.: $omséin. bg’ 3in. by a2} :
groove is provided to ensure the valve legs P thick i in. 10 amp, hours. f 3

Other @ccumulators with

plates must be charged slowly over OLDHAM & SON. LTD.
£ | 3040 hours. The O.V.D. can be ~ DENTON, MANCHESTER,
charged in 8 hours, © Time and Londen Office and Service—

money saved to you. 6, Eccleston Place, S, W.1

engaging with the corresponding sockets.

Use in every stage
» (except detector) and

save 1/6 per Valve

Special Activation Process Balteries

Ashley Wireless Telephone Co. (1925) Ltd.

3 G.4. 8112,
Finch Place, London Road, Liverpool
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COVVBOOVBEVIRIVDD
ADVICE TO

INVENTORS

(Continued from page 302)
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This invention is very ingenious,
and I am not aware that I have
seen the same principle described
before, although instinct tells me
that it would be surprising if the
principle proved to be novel.

I should say that if itwere tech-
nically successful it would un-
: doubtedly = have  considerable

commercial possibilities, although
it suffers from the obvious com-
mercial disadvantage that it -is
restricted to use on alternating
current supply.

I believe this invertion would
fail, however, entirely on technical
grounds. In the first place, it
would be a difficult matter to make
the inductor sufficiently small and
yet operable from the electric light
mains, In the second place, I
should say it would be a still more
difficult matter to heat the cathode
by induction in this way at ordinary
frequencies. And in the third
place, I should imagine that even
if the valve were -got to work, the
reproduction would be completely
swamped- by the A.C. hum. Certain
methods for eliminating or at any

oD

OORDDD

B
®
®
®
&®

.

rate. minimising the A.C. hum
suggest themselves, but on the
face of it I imagine that the
invention would be one which
would require months of laborious
experiment before it could be got
even into a successful laboratory
form. It is a very suggestive in-
vention, however, and one which
might prove well worth careful
consideration,

Another Valve Invention

No. 68. This is another inven-
tion relating to valves, It is in-
tended to provide a considerable
electron emission in a valve by the
agency of a comparatively small
heating current. A filament, heated
in the usual way, emits electrons
which are directed by means of an
electrostatic field on to another
cathode. The electrons acquire
considerable velocity in the electro-
static field and hitting the second
cathode they give rise (according
to the inventor) to a much greater
electron emission, which, in turn,
is passed through the usual grid to
the anode.

This invention suffers from very
many technical disadvantages, and
even if these could be overcome, it
would suffer from manufacturing
disabilities and furthermore would,
in my opinion, have little com-
mercial application. It is, there-
fore, an example of an invention

MARcii, 1927 ,

which suffers from almost every
possible defect. Although very
interesting theoretically, it is one
on which I consider that time spent
would be decidedly in the nature
of a speculation.

In the first place great difficulties

.would be encountered in getting

the initial electron stream to behave
itself in -the docile way indicated
it should be remembered that
there are other high potential
electrodes  within the valve,
and it is not clear why the
electron system should choose to
follow so obediently the path in-
dicated. Secondly, it is very
doubtful whether much more
copious emission of electrons would
be obtained from the second
cathode ; this would depend upon
the nature of the material with
which that cathode was coated, and
in that respect alone a considerable
research might have to be under-
taken. Thirdly, the electron stream
between the cathode and the anode
would be complicated by stray

electrons from the filament.
Fourthly, the advantege of a
smaller filament current is off-

set by the necessity for using a
high-tension battery between the
filament and the cathode. And
there are, indeed, a whole host of
other technical objections which
the reader will have no difficulty
in seeing for himself.

D CONSTRUCT MAGNUM
af 113 O ° ”
The “ Combine Five ” SCREENED COILS
“V;BRO” As described in the booklet presented with this issue. REDUCTION IN PRICE
5 T Mahogany Cabinet with baseboard ... £2 0 0| * owin
y K g to the enormous demand for Magnum
v ALVE L ghﬁ“xe Panel, 26 by 8 by * in., rcady Screemng Boxes and Bases, coupled wilh increased
AL X An r B - 14 6 . T producnon and improved
2 Angle Brackets =% % y— methods of manufacture, we
HOLDER 3 Ormond S.L.F. Slow Motion Condensers 0 are pleased to announce ‘a
.0005 P ) 0 2
1" Igranic- -Pacent 20 ohm rheostat . L="2 8 D .t pn%letgu IZﬂ/a
b4 ,Iv%ramc OhrLOffLSf\‘vntrh -1- 2.8 tive {:eork
. 1 Marconiphone Transformer, 4—1 e 5 0
. New des.lgn. - ) . | 1 Pye Telephons Translormer ; -1 ¢ ;?:ﬂg;‘;g
An entirely new design, incorporating 2/6 2 Varlev Anod2 Reﬁlstances, too,ooo ohms g 1 d
Terminals and Solder Tags. Price with bases ... -15 0 un(ai te're he
Specially suitable for Combine 5 '"and * Radiano 3.” | 1 Varley Anode Resstance 500 000 oh'ns, :e‘:lucead' rtir"
e gl bascm o= - - Mag npu r:
RAZ()R SHARP 1 Varley HF. Chotc_ =0 Screens fe-
2 T.C.C. Mansbridge Condenser>, b4 m!d R re%ents th
WAVEMETER 1 Dubilier Mica Condenser, .ox mfd., type6ro - 4 0 11 03 gest Vi i
! 12 I)ubuler Mica Condensers, .0o6 mfd. type £
As described by Mr. J. - 170 1
H. Reyner in R.P. en- T _Dubxller Mica Cmdcnser, ooo3 mfd. t)pe 5 =
velope. 610 - 30 No. 1658
No. 1. 1 Dubilier Dumgto‘\m Reﬂlstance, 2 meg - 2 6 G085y
Complete set of parts, 1. Dubilier Dumetohm Resistance, 5 mez.... - 2 6 NEW STANDARD COILS AND PRICES.
including coils cover- 2 Dumetohm Bases ... e = 2 0/ MAGNUM Screening Box, complete with 6-pin base
ing 180-2,000 metres § Magnum Vibro Valve Holders - 12 8| (Standard spacing ard cross formation). 12f-
£4 4 0 3 Magnum Special Coils, ready wound thh Split Primaries
.The instrument, ready ~ 5 pin bases .. b2 10 0} 4 crial Coil p " 250550 6/~
wired and tested 2 Baseboard \'eutraLsm" Condensers o U | g ey A 220/530 10/-
£6 0 0 1 Special Tapped Resv:!tor = 5 0| Aerial Coil IOOOI:!ggO 6/-
Coils for the above can "§ ~-3 ff%“e’lﬁl ti:;?rsl,alts escribed; fitted with ¢ of H-F- Transformer ... e .. 1000f2000 10/~
be supplied as follows ; -| Assorted Screws, Wander Plugs and Flex... - - 10 Split Secondanes
No. 1 Coil, 180-600 metres H.F. Transformer 250/550 10/=-
No. 2 Coil, 600-2 0o metres ... 18/~ | £14 17 o| B.F. Transformer .,. . 1000 [20co 14/-
3-Pin Coil mount with brackets 4~ = ﬁe:marfz goil . 257/550 :g;—
Any ‘* Combine 5 L .| Reinartz Coil »» 1000 {2000 -
parttslsuPPhed sepdar- “COmb]ne 5.” BURI\I{’E fJONE% & CO., LTD 8 Size of Scree"unﬂ Box ;
ately as require - anufacturtng Radio Engincers, Overall height b4 ooo
Nors.—Where ‘2 Gngtisaa, - £17 10 0 MAGNUM HOUSE Dispien oF e
complete set of par > . ’ = > esseusneassennse
is_ordered Marconi ~ Flus MarconiRoyalty, £32 6| 288, Borough High St., London, S.E.1. : Send stamp for compxehensne range P hst= :
royalties at 12 /6 per  Daventry Coils for *‘ Combine Telephone: Hop 6257. ! inzluding latest star sets described in several
valve holder  are > can be supplied at Telegrams : “Burjomag, Scdist, London."” . Radio publications. 3
payable. £1 53, 6d. per set of 3. Cables: ‘ Burjomag, London.” ;,___.___,,_,,,.__,,_. VWIS s P e o 0 5 o 5
=
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HY continue buying H.T. dry
batteries when right in your own
home is current waiting to be used.
Enthusiasts everywhere, now, are saving
money by obtaining H.T..Supply from
their electric light mains. At little cost
and without skill they are building

their own H.T. Eliminators which  able

Build your own
H.T. Eliminator

Here's a book that will show you

enable

H.T.

There isa little book available which

gives

easy-to-follow  photographs
diagrams which enable them to
- build their own units. :

How to build your own High Tension
Eliminator for A.C. or D.C.,)" and is
written by Mr. \
for appropriately enough,
the makers of T.C.C. Condensers.
Write for this booklet—or get it from your
Dealer's—and with very little study you'll'be
able to build an eliminator which,
is designed and described by an authority,
is abso utely efficient and which, because it-
employs the special T.
Test Condensers, is perfectly safe and reli-
Getyourcopy to-day.

K
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how to do it!

them to obtain constant
supply at wvery little -cost.

clear consise instructions and
and

It is called

Percy W. Harris,

ecause it

C.C. 600 volt D.C.

tonly costs 3d.

T.C.C.

Advt Telegraph Condenser Co.. Ltd., Wales Farm Road, N. Acten, W. 3.

G.A. ;931

s‘\*‘\ \*\‘
\\\\“ AL

Every Wireless Dealer
cannot stock every make
and type of Loud Speaker.
But both they and you
can obtain one of our

LOUD SPEAKERS
FOR SEVEN DAYS’ FREE TRIAL

without expense or obligation. Test one
on your own set at home. For purity of
tone, for volume, for finish and appearance
ghere_is no finer value offeied.

Waldo Emerson,
Wmner of the World's Championship at th:
Amsterdam Internationat Competition, says :

avssaanaes Cerarretaene

a I - ORPHEAN
I should like to add my apprecialion } yiogel De Luse. -
o the numerous letters you must receive : Height . 24i0. -
regarding your * Orphean ' Loudspeaker. : Flare o 13in
I must sav they are more than value for : ARIGIR)S
money, as the volum : ORPHEAN
°y ””3, a8 ok M 5 Model No., 12. g
produce are wonderful. ' Hoight it

ASK YOUR DEALER TO GET YOU ONE. - Flare - 12i0
Call his attention to this advertisement. PR]CE 50/- .......

LONDON RADIO MANUFACTURING CO,,

BY USING

ROLIT

RADIOPANELS & MOULDINGSDE LUXE

PRICES : 5
Polished DOES NOT SHOW FINI?HES:
Black SCRATCHES JOR Potished
3 L sd. FINGER MARKS Black
‘” -l DOES NOT DISCOLOUR. N‘;:gz::gy

DOES NOT WARP e
Mahogany Walnut
Walnut Wavy
Cube” Wavy Etched
3 d Black
l;d- Cube
per -square design
inch. Etched

Ilustration Cule Cesign.
Standapd Pane:s stocked by leading dealers-

==

LTD. F. A. HUGHES & CO LIMITED
Station Road, Merton Abbey, London, S.W. 19 204-6, GT. POR AND %
T""P’“”M Wimblaion 206X and 2062. Telephone © MU?}ZUM 8631—2.11‘ N’l’elegrsan'l:; g “%lienljn?gago. Londo&.”
v Farrs A
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H. F. TRANSFORMERS
Continucd from page 214
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noticeable in many supersonic hete-
rodyne receivers and accounts for
the poor quality given by some.
Nor must we forget that coupling
efficiency increases with the increase
of frequency. A coupling that
proves excellent on, say, 250
metres, may be too loose for 500
metres,- A realisation of  this’
fundamental fact has led American
designers to produce H.F. trans-
formers with automatically vari-
able coupling between primary
and secondary windings, the coup-
ling progressively increasing as the
tuning is taken from shorter to
longer wavelengths. The variation
is brought about by attaching the
whole as part of the primary winding
to the same shaft as the moving
plates of the variable condenser,
and arranging the relation of the
two windings so that coupling
is tightened as more of the condenser
plates are brought into mesh,
Another method is to actuate th,

moving coil by a cam actlon from
the condenser shaft.

I have already occupied more
space than I intended in a general
discussion on some of the points
affecting the design of high-fre-
quency transformers, and even now
I have only been able to touch upon
the more important aspects. Suffi-
cient has been told to show how
misleading may be experiments con-
ducted by those who are un-
acquainted with the basic prin-
ciples of high-frequency design.
For example, the change from one
type of valve to another may give,
in a high-frequency stage, a great
improvement in results, leading
the experimenter to think that for
this particular purpose one valve
is greatly superior to another.

Future Development

All thatmay be shown is that the
primary of the transformer used
is better suited to one valve than
to the other, whereas if two separate
transformers were designed, one
for each valve, results with both
might be equally good. Again the
comparison of two sets with different
high-frequency transformers may
suggest that one set of transformers
is much better than the other,

MarcH, 1927

whereas the real cause of the
difference may be that in one set
the coils are better spaced than in
the other. I have also known
cases where experimenters have
claimed extraordinary stability for
a particular type of transformer,
whereas the actual facts were that
the positions of the windings
brought the metal end plates of the
condensers directly in the field,
stability being obtained by thelosses
due to the eddy currents sosetup !

In my opinion, future develop-
ments in radio frequency amplifica-
tion will be largely connected with
the shielding of each stage, not
merely of coils but of all valves and
wiring, while shields will be kept
well away from the coils them-
selves. Probably, too, the size of
the shields will be kept reasonable
by using transformcrs with re-
stricted fields.

Meanwhile there is still room for a
mass of experimental work by any
intelligent experimenter, and the
ability to choose from a considerable
number of tappings on the primaries
of high-frequency transformers
or some other method of varying
coupling would appear to be an
advantage in view of the multi-
plicity of valves now available.

WITHOUT NOISE ORFUSS

Clarke's “ ATLAS " H.T. Battery Elxmmatm is the one thing needed
to make wireless all pleasure: Turns the old H.T. dry battery, with
its annoying troubles and costly replacement, into an interesting
museum relic. A real economy and a justifiable luxury combined,
Simply plug into an electric-light socket. Molels for direct or

—and your biggest aids are Clarke's
“ATLAS " low-loss coils. Not only
will you get the distant stations with
greater ease, but the home station
reception will be a revelation.

PRICES Thespecially-spaced patented twin- | alternating current ;- direct current model from 65/- as illustrated
No, Each. wire wm(limg maktles ahneat and comi
25-50 . . 2/6: pact coil—a coil that glves rea
65 .o 3/- ! meaningto phra:ies like “low-loss,” Ask any gooddealer’s  r-oorererreiiiey
75-150 ..... 365 "maxnmum in uctance, and . s ) d
175-300 ..... . 4/6 : * minimum self-capacity.” opiaien | 'Esiﬁgrs f107r ISC:SST;L‘?

" ©&%@B@@Vg $lets 19 &20. The¥ tell !

:lhe whole story of the:
smost efficient method:
yet devised for the:
:supply of H,T. current :

up to 150 volts,

RADIO SPECIALITIES ............................

We have vacancies inseveral districts for first class Service Agents. Replies should be addresed to us, stating full qualxﬁcatlons.

H. CLARKE & CO. (Mcr.) Ltd., Radio Engineers, * Atlas” Works, Old Trafford. MANCHESTER.

Telephones : 683 & 793 Traftord Park. Telegrams ; “ Pirtoid, Manchester.*

\AAAAAAAAAAAAASL: |
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Within 2:2 per cent
of Absolute Efficiency

The officially certified effi-
ciency of the “Powquip”
Orchestral Transformer —
expressed as the co-efficient
of. coupling between the
primary and  secondary
windings — 1s 0.978 — 1.,
within 2.2 per cent. of absos
lute efficiency. For so truly
reproducing broadcast music,
song, and speech there is no
equal to

- roWQUIP -

ORCHESTRAL
- TRANSFORMERS

THE POWER EQUIPMENT COMPANY, LIMITED,
KINGSBURY WORKS, THE HYDE, HENDON, N.W . 9,
'Phone: Colindale 6196-6197, ‘Grams: ** Powquip, Hyde, London.'*

The case is stamped
from high-grade
electrolitic copper,

and isdpoh's ed,
buffed and lacquered,

Reduced Price
22/6

Other models from
10/6

MODERN
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_| LECLANCHE WET W.T. UNDER 31d. VOLT.

Soliolialvoleoles ool ool ol vl oiNeiN e

FOEDDIERDEDDRDDD DO OODDBEDDDR®D

STOP!!!

GABINET

@

American” Type,
specially designeq, iz
well seasoned highly
poljshed mahogany.
Lid provides easy
accessto components,
which are mounted
on a baseboard made
toslide out. Supplied
in sections, tongued
and grooved ready
for assembly, with
all necessary holes
drilled ; brass screws,
hinges, etc., are pro
vided, in addition to

exlesionlesionlonieresleslanlexlesleslalesiesleslavlenlerlan el lalels

Can be assembied
ready for use in five
minutes.

RCr21 /6o. 9in, x 6in. X 7in. behind panel .. .. each 18/~
Rurz1 /61. 9in, x 7in. ,, . Fe _—— 1973
RC121/66.  12ip.x 7in. ., - - . 20/~
RCiz1/69.  12in, x gin. ., ” 3 ¥
RCI21/75.  14in. x 7in. . " w 278
RCix21 fBo. in, x 7in. ., s .. . » B8y
RCrzr /8s. 18in. x gin. ., " n 21/6
RCiz1 /g0. 18in. x10in. ,, " et I 30/-
RCiz21/o2.  21in. x 7in. -~ - y  28/8
RC121 /95 24in. x10in

] » -- o 34/9
S of both grained and black ebonite panels 1o fit above-sized
cabigets.

wiBrothezs

THOMSON avo BROWR: BROT '
AND HE
BROWN BROTHERS (®maan0) L&.s T
——— WHOLESAIE ONLY, —
EASTERN STREET, LONDON, E,C.2
Qe ree St..Edinbureh. 2 nd Branches.

We hold stock:

4 Please
: order from
éyour wsual *
I Wiveless
: Dealer. GREAT

festnene Sesessoe -51'

HODDSROBRDD

Complete Wet H.T. Cells, with LARGE capacity Sacs. Will
last years. Sal amumoniac solution only msed. Every Cell
fitted with Brass Screw Terminal. No soldering needed.
Most efficient H.T. on markef. Dead silent in use. ideal
formulti-valves, Voltager.s, Price 5 /- per dozen. Cardage
extra. Listsfree, Sample Cell 8d.

it} From_the Maker:
‘| C. A. FINCHETT, OLD ARMOURY, OSWESTRY.

ADVERTISEMENTS

As far as possible all advertisements appearing in “M.W.” are

subjected to careful scrutiny before publication, but should any

reader exper_enc2 delay or difficulty in getting orders fulfilled, or

should the goods supplied not be as advertised, information should

be sent to -the Advertisement Manager, °*‘ Modern Wireless,”
4, Ludgate Circus, London, E.C.4,

CONSIDER

YING ELSEWHERE!
Then send tg Etui ?n‘r‘llceulamgo'.!’ Speclal Seta we have for disposul at Ceneldiracly
Reduced Prices. OUR BARGAIWMS,

. $ « Aristophone™ Model No. 350, Wave Band, 300— 4,000
Elwell 4 Valve Receiver, Aro v oy e i
somp.ete with Valves, H.T. Batteries and Accumulstor. Shop soiled ouly

Cash Pri:;ae £33
i . 2 .. £43 3s.
List Price S 3 = %

H Complete with Vales, FLT, Butteries, Accumulator,
Fellows’ 5 Valve Receiver, bii"ecor coits, Plug and Jack Switchisg. Any namber
of Valves cap be used. Aerial equipment lucluded. Contained in bandrame £19 10 s.

walnut Cubinet with glass doors. Valves protected, .. Carh Frlche
List Price . e o .. . .,:d S
And numerous others; also a large assortment of C! and Los ¥

best Manufacturers,

Send for Sp ci 1

Extended Payments Arranged.

Bargain List of ‘“ SERVICE
Componen;fEEE- —QOur Name

Wireless Dept.

273.274. HIGH HOLBROR™.

VALCO MAGIC!

WILL MAKE YOUR BROKEN
VALVE AS GOOD AS NEW

ALL TYPES OF VALVES REPAIRED AT HALF
LIST PRICES (minimum charge S/-)

Satisfaction Guaranteed or Money Refunded
An unsolicited testimonial from one of our many satisfied customers.

E. DEREHAM,— The Valves you repdired recently are working
very satisfoctorily, as you stat *, as good as new.”—G.G.C.

Weco, S.P.’s and low capacity types not repairable.

D.E. current 8-.5 amps. when repaired.

LTD.. Doty TABOR GROVE,
oy WIMBLEDON, S.W .19,

Minimum

( Registered Trade Mark,

Makers of the
ORIGINAL world-famous

BECOL Low Loss FORMER

As used 1 scts that took the first four prizes
at the 593 “* Manchester Evenine Chronicle ®
Wireless Exhibition and the set that won the
Gold Medal at “hre 1926 Amsterdam Exhibition.
fize . 3 inches diareter to outside of wings.
Frices

64nch lemgths 3 /- (Podtage 9d.)

44nch lengthe 8/~ (Pomage 64.)

3-inch lengths 1,8 (Pestrge 6d.)

Up to 36-inch lengths,

FCOD

: NOTICE

. Do not be putoff with 3
. an imitation. Ask for .
: BECOL and use the .
+ Former with a repu- ;
5 tation. *

Yascaase ssesne sescsconspsate

Weite tor List **B.”
THE BRITISH
EBONITE CO, Ltd.,
Hanwell, London, W.7

Ebonite Rods, Tubesand Sheets, Panew
guaranteed free from surfuce leakage.
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difficulty in receiving American
stations in January. They comein
well on the headphones, but when
he tries to put them on the loud-
speaker the results are very poor.

The trouble is due to your loud-
speaker being unable to handle the
American accent. Try putting
about twice as much negative grid
bias as is necessary on the L.F.
valves during ordinary reception,
place a little chewing gum on the
diaphragm and always refer to your
valves as ' toobs ”’ in its hearing.
This will accustom it to thelanguage,
and after a few weeks you should
have no further trouble.

* * *

N.B.G., Penzance, complains that
his H.F. stage is uncontrollable, as
it oscillates violently. It seems
from the other details he gives that
this valve is working too efficiently
for stability. We, therefore, sug-
gest that he introduce the following
switches, which should be of the
Dewar pattern: Series-parallel,
tune-stand-by, long-short wave,
H.F. on-off, reaction on-off, reac-

SS

rectification to anode bend. These
alterations should give your re-
ceiver the desired stability, though
it is, of course, possible that they
will make it oscillate worse than
ever. That, however, does not
WOITY uS.
* * *

DELIGHTED, Bolton, Lancs,
writes to say that he has success-
fully used his wire mattress as an
aerial and wonders if anyone else
has had a similar experience. Yes,
Delighted, there are exactly 15,073
mutts who have tried this wonderful
discovery and have communicated
the results to the press. Other
substitutes for aerials that have
received an almost equal degree of
publicity are thimbles, needle cases,
front door knockers, trousers
presses and coffee machines. For-
get it, Delighted, forget it.

* * *

DETERMINED, Windermere,
has constructed a five-valve set of
special design which will not work.
He describes the various efforts
he has made to get the set to work,
and asks us to help him.

We would suggest, Determined,
that the following experiments be
tried to see if they will assist you to
locate the trouble you are ex-
periencing.

1. Reverse aerial and earth con-
nections and short them.

MARren, 1927

variable condensers tuning the
H.F. circuits, This should intro-
duce hand capacity effects. Since
these effects cannot be present

- in the absence of a signal the signal

should appear.

3. Reverse the connections to
grid and plate of the first two
valves. This will give vou in-
creased stability and freedom from
self-oscillation as you thereby ob-
tain a form of reversed feed-bhack.

4. Short your accumulator since
its voltage is too high for use with
the type of valve you are employing,

5. Try three ‘reaction coils in
series, -alternate coils being re-
versed from each end.

6. If this results in a noisy back.
ground reverse the H.T. battery
This will give absolute silence and
ther:by considerably increase the
selectivity of the set.

If all these expedients fail, drop
the set on to a concrete pavement
from a height of fifty feet, it will
then give you no further trouble.

* * *

CANDIED FRIEND, Oxford,
complains that his loudspeaker
emits a series of howls and squalls;
how can he stop it ? Put a sock in
i * * *

Other queries that have un-
avoidably been held over owing to
lack of space will be dealt with next

111

THE "E KCO“

Combined H.T.—L.T.—G.B. Unit

tion reverse and grid condenscr 2. Reverse the connections to the | month. (Perhaps.—Eb.).
— 7 == o
To-day’s News from the House of

for D.C. Mains.

(British Letters Pafen! No. 262567—Patenis Pending).

THE SENSATION
OF 19217.

AI.I. High and Low Ten-
sien troubles, mess and

Crystal.

delay.

expense saved—Dy just
atlaching adaptor to
clectzic  lieht  lamp-
Jiolder !

Valves of different fila-
ment current and voltage

can be used!

No batteries or accumu-

lators  whatsoever re-

cuired.

Runping costs approxi-

mately 11 r hour.

The “EKCO' Silent —

“Bockground.”’ ;

MODEL *“C"”
PaovipEs:—

S A F E ! S I I' E N T ! (a) H.T. 1 Variable voltage, o-100.

SOUND!
Price £1515 0

UNITS FOR} from 42/6

H.T. ONLY

(¢) G.B.

™ L.T.

1 &0 £ ©-120.
1 Fixed ,, 120.

Current for any number of
valves of different type ot
voltage on your receiver,
provided.cach valve does
not require a filament cur-
rent of mote than .35 amps.

Tappings at o, 11, 3, 44, 6,

WILL DAY, Ltd.

So many have asked of late where they
can obtain the famous

“DAYZITE”

This is our own registered

Crystal and the priceis 2 /6 each post free.
If you would learn what perfect crystal
reception mean$ secure. one without

Have you seen the new K.I. Three
Valve Receiver using current direct

from A.C. mains to set.

Now ready!

special booklet with charts and full par-

ticulars.

One shilling, post {ree.

Just produced! The new W.B. all wood
Tone Arm Loud Speaker complete with

T.M.C. unit— - - -

£2 17 6

A revelation in tone and volume.

OUR INTERNATIONAL RADIO CATALOGUE
(3rd Edition) will be sent to all enthusiasts sending
6d. to cover cost of postage and packing.

EK COLE [T

TreestrATED FotpEr FREE.

9, 12, 15, 1S, 21,
(Dept. M.W.) 513, London Road,
WESTCLIFF-ON-SEA.

WILL DAY LTD. (Dept. M.W.),

19, Lisle Street, Leicester Square,. LONDON, W.C.2.
Telephone : Regent 4577. Telegrams: ‘ Titles, Westrand, London.”

tereeveny

—
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E have the world’s finest range of high class component parts
for all Modern Wireless, Wireless Constructor and Popular Wireless
Receivers, also kits and parts for America’s leading circuits, including
the Infradyne, Hammarlund Hi-Q, Roberts, Equamatic, L. C. 27, Silver
Shielded Six, B. T. Counterphase, Victoreen, Remler, Silver Marshall,

-ooeeeeeeeeeeeent Madison Moore and Samson Super-Heterodynes.

Send for our:

: 1927 64-page :

caxalogue and:

clrcult sup-:

: plement. Post:
free 9d. .

2 9@@@@@@-&3

®
HE Citizen’s Radio Call Book is ©

Radio’s Greatest Publication. [; g YAXLEY No.ig ALD.E.I;I. iO = =l
contains some 224 pages cramme CAL
© full of useful information and con- MIDGET CONTROL UNIT.

@ structional data together with circuit © SWITCH.

No. 2232. 0005 with Face

diagrams for the following well.known & , Plate. S2/6 each.
American Receivers—Karas Equa- oy MARTIN COPELAND 3 and 4 gang also supplied.
matic, World’s Record Super, B.ST. g VERNIER DIAL.
Counterphase, Remler Infradyne, Sil- 100 or 100-0. 12/6 each.
ver Marshall "Shielded Six, etc.,’ ete. @ o=gelnon b
Also contains a complete list of the g
World’s Broadcasting Stations shew- &
& ing wavelengths and power. This book &
@ should be in the hands of all enthusiasts &
and a copy will be sent immediately &
@ on receipt of P.O. for 3/-. & < Vol =
@@@@@@@@@@@@@@@@@@@@@@@ C.R. L. She SELF-ADJUSTING  Rheust p
ROTHERMEL MODULATOR. AMPERITE. I%b?}f%f\kgzhlglg
RADIO CDRPTN. OF GT. BRITAIN LTD., -adjusti
24-26, Maddox Street, Regent Street, London, W.1. 500,000 ohms. R s ey CONDENSER.
i ¥§}Z§r“§;‘é “Romm!::ff\a&”zsﬁ;?ﬁndon.” 10/6 each. 5/- each with base. 1} to 30 mmlL 5/-

4= (ONLY FORMO USERS KNOW

EFFICIENCY AND ECONOMY

ULTRA LOW LOSS S.LF. SHROUDED TRANSFORMER

SINGLE '0003F, st stage 1-3, 2nd stage
'0005.F - 7/6 s = N - 10/6
TWIN CANC - 24/6

These instruments are of

TR'PLE GANG 33/6 surpassing merit proving
DIAL 1-16 - 6/- possibility of economy with
efficiency. The coasistent
Crown Works, Dept. 3, :gh'qf“"“. :“ made'them
Cricklewood, N.W.2. vourites with every wireless
o enthusiast in all parts of the

Send for Catalo=ue. oL

Manckester © J. B. Levee, 23, Hartley St., Levenshulme "Phore: 475 Heaton Moor.

CUT THIS OUF
FOR CABINETS

/ and post to us for FREE list illustrating Cabinets as
- shown in ‘* Modern Wireless,” ete., ete., and for our

additional Bulletin No. 1.

~_POWER

NAME
- ADDRESS.,...

(Wnte in block letters pleasc )

CARRINGTON Mfg.Co.,Ltd.

18-20, Normans Buildings, Mltchell
S ., Ceantral St, EC.1.
Trade enquiries especially invited.
"Telephone : Clerkenwell 6903.

ARE THE BEST IN THE WORLD
They give greater power, purer tone and more
economical consumption at a lower cost.

1.8 volt, general purpose, 0.2 amps, 7/- 1.3 Volit Power, 0.3 amps. 13/~
4 volt, general purpose, .06 amps, 7/~ 4 Volt, Iower, 25 amps. 13/-

gmn;;;,oex;;d}':gz M & A wolff 9-15, Wnitzcross

- Street, E.C.I.
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Parasitic Oscillations

W. G. K, (Ealing).

‘1 have recently completed the
construction of a five-valve set
using two H.F. stages with 6 pin
coils
by the usual method. While results
are not bad considering my loca-
tion, I am not altogether satisfied
that  the set is giving me all
trat could be obtained {rom five
“falves, using a 2-v-2 circuit. Tie
control is quite easy, but there
appears to be a certain deadness
on some of the readings of the con-
densers, while there also appears to
be an undercurrent of cscillaticn
going on in the H.F, stages. This
oscillation is difficult to descrike
because it does not appear to
occur on the wavelengths to which
the setis tuned, though 1 am certzin
that the set is oscillating, becaure
on touching certain of the leads
inside the set this peculiar effect
ceases and signals are increased
in strength. What is likeély to te
the trouble ? ”

As you do not give full details
of the circuit which you are using
it is almost impossible to place
the fault at any particular part
of the set, but from your description
we should say that you are being
troubled by what are known as
parasitic oscillations. Exactly
hew these arise we cannot say
without a thorough overhaul of
your set, but in order to do away
with the trouble once and for all we
suggest that you alter the circuit
of your receiver so that the H.F.
side has its stages coupled by means
of transformers having not too tight
a coupling between the primaries
and the secondaries, the sections of
the latter being centre tapped.
The centre taps on thése secondaries
will then be connected via resist-
ances of about 100,000 ohms i0
the filaments of the wvalves, the

" two ends of the secondaries being
.. connected to the grids of the valves
and the neutralising condensers
respectively.
You will find a very suitable cir-

(screened) and neutralised.

E
55
s Are you 1t trouble with your set ?
55
Ly
U5
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cuit in the book given away
with this month’s issue of MoDERN
WireLEss. This circuit has been
specially designed so as to render
parasitic oscillation impossible and
special H.F. transformers (fully
described in the articles dealing
with the set) have been constructed
so that maximum efficiency is
obtaincd.

* * *
Anode Bend Rectification
D. V. C. (Catford).
“1 am considering the construc-
tion of a three-valve set using a

Det. and 2 L.F. stages, the latter
‘being resistance coupled, and I

wish to employ anode bend rectifica--

S b el e e U
=1 THE TECHNICAL QUERIES
DEPARTMENT.

Have you any knotty little radic Problems
requirng -solution ?
The Mongrs WineLEss Technjeal Querica Depart-
neot has been theroughly reorganised and is now
BE in a posttion to give an unrivhiled sexvice. “The
alm of the department is to furnish really helpful
adsice In connection with any rndic probiem,
thewetical or practical. -
“Full detxils, invluding the revised and, in cases,
considerably reduced scale of charges can be
obtéined d from the Techuical Queries
EE Department, MoDERN  WIRELESS,” Fleetway
% House, Farringdon Btreet, London,” E.C.4.
A" posteard will do : on recelpt of this all the
EE necesgary literature will be sent to you free and Eﬁ
gﬁ post free, immediately. This a i win gﬁ
place you under no obligation whatever.
Every reader of Moprry Wit k3 should have %
these detaila by him. An application form is
incinded which will epable ¥ou to ask your
EE quastlona, 8o that we cau dea) with thewn expedi- %
EE tiousty and with the mirimum of delay. Having gﬁ
this form-you will know exactly what inferrration
Eﬁ we require to have before us in order completely EE
to solve your prablemnsa, EE

SRR SR SRR A AR ERLR A LR ERER AR

ticn.on the Det. valve. In order to
obtain sufficient signal strength
would it be advisable to employ
reaction, and what value of grid
bias will be necesesary on the
L.F. valves in order to give best
results? "

We do not think vou will find it
necessary to employ reacticn, and
where an anode .bend detector is
being used it is usually best not to
have any form of regeneration
bétween the plate and grid circuits
of that valve. Ifyou decide touse
reaction we advise the use of the
Reinartz type of feed back, as this
is more useful in the circumstances

Rt RERLALA YRR
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than that where an ordinary coil
in the plate circuit is coupled back
to the grid coil.

With regard to the grid bias,
this will depend upon the type of
valve you are employing and the
actual H.T. voltage available ot
the plate of the valve. You shovld
follow the valve-maker’s specifica-
tion in this respect, as the value
will depend upon the resistance
employed in the plate circuit of
the valve and the applied H.T.
voltage, besides the emissicn
characteristics of the valve itself.
We would advise you to employ
one of the new high mu valves
recently brought out for the mpnr-
pose of resistance coupled amplifica-
tion, such as the Cossor RC's,
Ediswan RC2, Cosmos SP 55 B,
PMs B, etc., for" the first L.F.
stage, as well as for the detector

* * *

Overcoming Aerial Resistance

T. F. C. (Middlesbrough).

“I am contemplating the con-
struction of a three-valve set of
quite conventional type, using
H.F. Det, and one L.F. valve.
As my aerial is rather poor and
somewhat screened, I have bheen
advised by a friend to emplov
reaction on the aerial rather than
on the, anode of the H.F. valve,
Which do you think would be the
better? ”’

From the point of view of effi-
ciencvy as well as selectivity we
would advise the use of reaction
on the aerial for the simple reason
that you can keep the H.F. resist-
ance of the'anode circuit within
reasonable limits when constructing
the set; but the resistance of the
aerial will always tend to decrecce
the sensitivity of the receiver.
By applving reaction to the aerial
circuit you will in some measure
negative this resistance and improve
the all-ronnd efficiency of the in-
stallation.

K * x
DX in the Country
B. G. S. (Haywards Heath) :
“Can you recommend me a very

(Continued on page 326.)
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Well-known
and
Un-known

** BECO-DE-LUXE

< BECO "
JUNIOR

Come to the British Industries Fair and
see, not only the popular ‘“BECO”
Hornless Loud Speakers, but a truly
remarkable invention of entertainment.
This consists ‘of a combination of wire-
less set and electric gramophone, the usual
sound-box in  the gramophone s
omitted, the sound in each case being
electrically amplified - and  transmitted
through a unique and revolutionary type
of loud speaker. Don't miss it—call at

STANDS E 51 & 52
British Industries Fair

WHITE CITY, FEB. 21st to MAR. 4ih
** BECO” ROSE BOWL MODEL

Nickel Plate - - - £5 5 0
Oxydised Silver or Anhque
Bronze - - £517 6

“BECO"” DE LUXE
Jacobean Oak - - £5 0 0
Mahogany - - -2 £5 1550

‘“BECO” JUNIOR

Nickel Plate - - - £212 6
Oxydlsed Silver orCopper £2 15 0

/4

S
o4
ST R s I

‘Hornless Loud Speakers

Advt, of the BRITISH ELECTRICAL SALES ORGANISATION,
613, AUSTRALIA HOUSE, STRAND, LONDON, W.C.2

" tell you just how you can use it to your own

MODERN WIRELESS

““Two years”
delay
cost me
£300”

“J was £3 a week
poorer for fully two
years because I
- —t hesitated so long
about staxtmg anl.C.S. Courae That’s clear enough Since I woke
up and began my vocational training with the I.C.S. I've been
given a rise of £150 a year, but I am certain I would have got it two
years sooner had I written o the I.C.S. in 1924.
¢ It’s strange that so many young men fail to see that they don’t get
more money because they don’t qualify for it—that they are losing
£ s. d. all the time through neglecting:to obtain a special training.”’
Get out of the rut by taking an I.C.S. Course. It will provide
you with a sound and practical training in your own home and
in your own time, all by correspondence and at a cost well
within your means. There are no real difficulties
and no heavy demands upon your time. The
1.C.S. method is simple and practical. Let us

The
I.C.S.
is the oldest
and largest §
rrespondence)
school in the,
world

great advantage.

Write to-day for full information as to how the
1.C.S. can help you in your chesen vocation. \
There are 3¢o 1.C.S. Courses, of which the
following are the more important groups :—

WIRELESS ENGINEERING (an entirely new Course)

Advertising Engineering (all Professional Exams,
Archltecturo branches) Salesmanship
Building French and Spanish Showecard Writing
Commercial Art General Education Textiles
Commercial Training Market Gardening_ Window Dressing
Dra.ghtsmanship Plumbng Woodworking

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

a
new and better
valve holder

WHEN we introduced the C.E.
PRECISION RHEOSTAT, we
thought that in quality, in eﬂimency
and in price, this Component could
not be beaten.

Now that we have added the C.E.
PRECISION FLOATING VALVE-
HOLDER, we.find it even excels the
tormer in these respects to such an
extent that the demand has been
imazing and we are working to
maximum capacity to keep pace thh
she orders.

“‘Before purchasing other makes just
ask your dealer to show you ours.
We are confident that after com-
parison they wijl have the preference.
C.E. PRECISION FLOATING
VAL VE-HOLDERS, aati - capacity,
noa-micropbenic, 2/3 each.
C.E.PRECISION RHEOSTATS,
efficient and velvety, 50 and 30
ohms, 3/~ each; 7 and 15 ohms,

2 /9 each. Dual Rheostats and
Potentiometers, 3/9 each.

C.E. PRECISION GRID-LEAK,
an entirely original and accurate
component, 2/-each

FOR UTMOS]SION

17/ unobtainable, please send us the name of your dealer.

C.EDE & CO.,LTD,BYFLEET,SURREY

Tetephone: Byfleet 226. Telegrams: ** Ceprecise, Byfleet.”
AGENTS : e
Messrs. J. Dyson and Co., Ltd., St. Stephen’s House, 2, Coleman Street,
Loudon, E.C.2.

Messrs. J. Dyson and Co., Lid., 5-7, Godiwin Street, Bradford.
Messrs. 4. Franks (ll’holesale) Lid., 3, Sowth ng Street, Manchester.
Messrs. Marsdens (Hr'lwlgsale), Lt(L, 47, Church Street, Pgoston.
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Real efficiency

— and the reason

XPERIENCE has proved that high-
E inductance is not the only requisite
Actually
it is -only necessary to attain a value of
i‘x;giuctance sufficiently high to choke back

of a High-Frequency Choke.

tke lowest frequency required. . It is, how-
ever, e)a.taémefy importent that the self-

capacity, elegtrical losses, and external field
should be ndghgxble.

The Jampus Va.rle.y Bi-Duplex Winding,
ubere e:.lc]r turn of wire is separated by
speclally spun silk, enables the self-capacity
to” be reduced to a nintmum. The ohmic
resistance” is very low, and therefore no
serious high tension voltage drop need be
anticipated. Each wound cell is separated
from the next by an unwound cell, whcse
base diameter is Jess than the base diameter
of the wound cell. . The former is slotted
radially with four equidistant slots through-
ot its length, thus reducing electrical losses
due to dielectric hysteresis.

The size and construction of the complete
component precludes the possibility of an
external field of appreciable magnitude.

The combination of these advantages—
obtainable only in the Varley Multi-celluler
H.F. Choke—ensuses that wonderful effi-
ciency which has made this componerct
famous.

The Varley Multi-cellular H.F, Choke,

complete - . 9 6
The Varley Multi-celiular H.F. Choke
Split Coil Type, complete 12/6

Write for particulavs of Varley Bi-
Duplex Wire-Wound Anode Resis-
tonces—up to 500,000 ohms, and the
new Varley Tapped Resistances.

THE VARLEY MAGNET CO.
(Proprietors: Oliver Pell Control, Ltd.)

Granville House, Arundel St., London, W.C.2,
Telephone . City 3393. V.18

WIRELESS

WA IR NN NN NN OO OIS Tu

QUESTIONS
ANSWERED

, Continued from page 324.
BIVEBLABEDBORDDRERD

SOOOH®
DOBSD

simple two-valve set, empleying
two or more ordinary plug-in coils,
that is capable of receiving distant
stations on the phones here? My
location is roughly 45 miles from
London, and I understand that
reception is quite good in ‘this
particular part of Sussex.”’

As you only wish to receive on
the phones, a set conmsisting of
H.F. amplifier and Det. would
meet your requirements and bring
ina great number of transmissijons,

The circuit can be arranged so
that the HJF. valve is.coupled
to the detector by means of an H.F.
transformer. “The aerial circart can
stmply consist of a plug-in coil
(with a 0005 variable eondenser
across' it), to which is coupled .a
reaction coil. These two coils can
‘be fitted in a two-way coil holder,
the reaetion coil being - made
movable.

If necessary, you could try the
effect of placing the variable con-
denser referred to in series with
the aerial lead, but this will not
be necessary unless the set refuses
to oscillate or else vou experience
bad interference. For the BB.C:
band of wavelengths we suggest
you employ a 35 or 50 turn coil
in the aerial circuit, 2 35 or 50 in
the reaction, and use a 300-600
metres H.F. transformer. It may
be advisable to try -the effect of
joining the secondary winding of
the H.F. transformer to + L.T.
instead of — L. T., as certain detector
valves operate best with these
connections.

Avoiding Hand Capacity

ConsTRUCTOR (Oulton  Broad,

near Lowestoft).

"1 have built several sets of
different kinds, mostly with one or
more H.F. stages, and I am offen
up against the hand-capacity
trouble.

““ Generally I can cure the effect by
reversing leads to one of the tuning
condensers, but this means altering
the set after it has been made up.
I am wondering if there is any rule
I could follow in wiring up, so as
to avoid the necessity of chang'ng
over after the set has been made ? ”

Yes. A good rough and ready
method of avoiding hand-capacity
effects is to notice whether the

326
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various leads in the receiver, as
they are being placed in position
prior to soldering, are to be con-
nected directly to earth, or are
separated from earth by a tuned
circuit.

In the forrrer case, the wires
may be browgi-t néar to the panel,
and hang-capacity will mot be
found trowbicsome ; but any lead
which 'is separated from earth by
an interveming tuned circuit is
liable to give rise to hand-capacity
effects, if it is brought too near
to the tuning controls.

The reason for this, of course, is
that the hand, or indeed any part
of the body of the operator, is
‘earthed.” And if brought near
to that side of a tuned oscillatory
circuit which is also earthed, there
is little likelihood of disturbance
of tuning, etc.

But, on the contrary, if the:
earthed hand of the operator is
brought too near to any point in
the circuit where the signal poten-
tial is varying with regard to earth,
tuning is very lable to be upset by
every movement of the hand.

For instance, in the case of the
HF. witing in a two valve and
crystal set, :n which one side of
the aerial coil--and condenser is:
connected directly to earth, the
wires to these points could be
brought near to the front of the
panel . with impunity. Hand-
capacity would not affect these
wires.

Similarly, i#f the H.T.4 side of
the tuned anode coil and its con-
denser are connected to earth
(via the HJT. Utattery), hand-
capacity trouble is not likely to
arise with these leads either,

The aerial side of the aerial coil
and condenser (¢.g., the grid con-
nection) kac a tuned circuit between
it and earth.  Consequently if the
hand is brought near to the grid
wiring,  hand-capacity effects are
marked. 3

In the same way the plate lead
from the tuned anode to the first
valve, and the grid connections
to the second wvalve,. ase separated
from earthh by the  tuned anode
circunit,” so -all this ‘wiring is likely
to give rise to hand capacity
effects.

It should be noted that the
steady potential of the H.T,
battery wiring is relatively un-
important. What matters is not
the voltage applied, but the
difference in voltage that exists
at any moment across the tuned
circuits, due to the signal impulses
flowing in the circuits,
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Constructors !

ONE HOLE FIXING

_ HAND
‘SPIRAL e e CAPACITY
WONTACT e SHIELD

stout shield is
effects. The

hole fixing.

1t

is required.

2% ——] 10/6
Another new Condenser—the ‘ Keystone Midget *’
ERE is another new Peto-Scott production. It is
the Keystone * Midget’ Panel Mounting Con-
denser. It is designed with the same minute

care and eye for detail which marks the ‘ Minator,”
and utilises the same square law method of tuning. Its
unique taper bearing ensures a delightfully smooth move-
ment. The hand capacity shield is an effective guard

.00025 mfd.

against injurious capacity effects from the hand. Another
mid.

.0001

Ganavanas

fine example of British

workmanship.

Have you built sour Sclodyne yet?
1f you are about to build the well-known Solodyne Receiver you
should send for our full-size Wiring Diagrams. Post free 1/6 each.

cresrasttarinay

resemersrsre

5/6

Here 1s a real
precision
Condenser

ERE is something new,
effectively mects every need, and which incor-
porates every advantage possible.
Keystone ** Minafor”' Precision Condenser.
city of .0coo2s mfd., it employs square-law tunin~. A
provided to withstand all hand-rapacity
Keystone *‘ Minator”’ ;
contact and employs the well-known method of one- -
3 Its extremely small F
very ht.tle panel space being occupied. A real example
of precise highest-quality all British workmanship, the
Keystone '*Minator ** Preeision Condenser will app:zal
to every constructor who appreéciates a fine instrument.
is invaluable for reactance tuning, H.F. coupling,
and, in fact, for all work waere ‘a precision condenstr

MOD RN WIRELESS
OTHER KEYSTONE COMPONENTS

Keystone H.F. Choke

A uni-ue form of low caparity winding makes
this cLoke very efficient for all wavelengths
between 300-2,000 metres. Recommended
for use in the Sﬁ)!l:)l(livne, é\lLBritish Six, and
many other well-known Sets.

Especially suitable fer split- Price 8/ 6
cotl circuits.,

A condenser which

1t is the
In a capa-

Special Six-pin Base

embodies spiral

To replace the more expentive
standard screened coii base in
sets where the actua) screen’is
not required., Btandard spacing
with terminals arranged
easy accessibility

dimensions ensure

2/9

for

varied
able for every type of valve

in resistances, suit

Price 2/6

Details of many up-
to-date sets appear 1n
thz new edition of tre
* Pilot Manual.” Fuily
illustrated and coatain-
ing much useful ad ‘ice,
this book should be in
the hands every
enthusiast.

1orit. Post free. 60'

THE PILOT M

of
Send

PETO-SCOTT Co., Ltd., 77, City Rd., E.C.1.

branches :
62, Higk Holborn, London, W.C. 1. WALTHAMSTOW : 230, Wood Street.
PLY® JUTH—Bank et Eizland Place. LIVERPOOL—4, Manchester Street,

P.2, 7928

SPECIAL OFFER

For a limited period only

HHT g T

The ‘Samson’

Vernier Dial.

Ratio 10-1.
Diam. 4 in. Fits
any condenser
with } in. spindle.
bDial housing of
Best Black Bake-
lite to harmonise
with any panel.

Hair-line indica-

tor calibrated

100-0-100, en-

! ablinr the dial

g:uﬂsltam]’g; to be used on either clock or counter-clockwis -

L5 er 2% condenser:. Free from back lash.  One hole only
pages  fully required in panel for fixing.

s b1 ustrated,
and condain-
ing new cir-
cust dtia-
grams. Free
and posi
free.

Special price 6/- each. Postage free on orders

over 10/- in value,

"HAMLEY -BROS - L70U.
200-202, REGENT ST., LONDON, W.1

- : Telephone: 3
HHTHNT ] propctramss oy Reeoms srtorte tnes T

FOR THE “ PARADYNE FOUR”

‘ as described 15 Wireless Magazine "—March, 1927

If you want a cireuit unequalled for
constant sensitivity and stable tuning
try the wonderful ‘* Paradyne Four,”
described in the March issue of the
* Wircless Magazine.”’

For this circuit the Cyldon research
laboratories have -prodnced a new
variable condenser on the logarithmic
principle—better than either Straight
Line Wavelength or Straight Line

Frequency. It is the CYLDON LOG
MID-LINE CONDENSER.
Tw> Paradyne Units have been

d-rigned, ot which this Condenser is
an esgential part. Both are fixed to
the nanel in the same way as a variable
enndenser, and wiring-up is extremely

simple. They are the:
PARADYNE AERIAL COUPLING
UNIT ... e o1 12 58
PARADYNE H.F. TRANS-
FORMER .. £117 6

P’RADYNE H.F,
TRANSFORMER
CYLDON TEMPRY-
TES—the best means
of valve control—are

suitable for the
PARADYNE FOUR.
Ask your dealer for
free chart showing
resistance required
for the particular
valve you are using.

If any difficulty in obtaining Cyldon products

locally, write direct to:—

SYDNEY S. BIRD & SONS,
CYLDON WORKS, SARNESFIELD RD., ENFIELD TOWN, MIDDX,
Telephone: ENFIELD 0672. |

LDON

(Pronounced SIL-DON)
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Study the lite oi your valves
and fit only the components
that will function properly.
In the *‘‘ Peerless '’ Junior
Rheostat are found features
which make it exceedingly
popular—ijts  sales figures
are now well over the half
million. 'This Rheostat has
an OFF position provided,
while definite stops make
short circuit impossible.

The resistance element is
immune from damage. Will
safely carry current of two

%

From all dealers or direct

Ve Bedford

Complete with nickelled
dial and one-hole fixing.

Three types. Size 147
dia, 3" high, 6, 157er
30 ohms.

CAMPBELL ROAD, F¥™FORD,
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# That Valve i
2 Problem E
g:i (Continued from page 238) ;';

e e

With regard to .the last valve,
this, of course, must be of the
super-power type, having a long
straight portion to its curve and
provision must be made for at least
18 volts grid bias.

Reinartz Three-Valver

The Reinartz three-valver is
merely a detector followed by two
transformer coupled stages of L.F.
Here a fairly high p wvalve should
be used for the detector, and one
of less impeaance and pu for the
first L.F. A good combination
would be a PM5 or DE5B in the

'

| det., and a SPso in the second,

or a DE5 or Cossor 6i0D. The
last valve should be of the nower

or suoe--pow:r type, such as
the ST63, PM256, B4, SP55R,
PV5DE, Stentor 6, etc. So much

for the 6-volters, though the 2-
and 4-volt valves will give excellent
results, provided they have charac-
teristics similar to those mentioned,
for it is impossible to give all the
valves by name in the space at my
disposal. Inany case, a power-valve
should bz chosen for the last stage.

New Valves
Now just a word about the new
valves that have been brought out
during the last month. Let’s take
the most interesting of all—the
Marconi or Osram KLI, which is,
undoabtedly, an important addi-

. tion to the range of valves now on

the market. This valve is designed

t for operation direct from the A.C.

mains, only a small alteration in
the circuit of any receiver being
necessary to make it suitable for
use with this valve.

Under test these valves have
given good results in a det.and L.F.
receiver, using the circuit shown
on ‘page 238, with the transformer

| supplied by the manufacturers.

As yet, of course, it is too early to
givea full report of the valves, as it
remains to be seen how long they
will fast under operating conditions.

The heating element is kept at

¢ a fairly high temperature, and the

cathode obtains its heat by
radiation, glowing at a dull red.
Thus, although only a few vol{s are
necessary, the filament is kept at a
considerable strain, and I should
not like to say more about this valve
at this juncture than to state that
thosz on test have so far behaved
excellently, though, of course, they

. have ounly been in operation for-a

short time.
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Owing to the Leavy current
flowing in the filament circuits of
the set (2 amps. for each valve used)
faily stout rheostats will be
necessary, and any on and off switch
included should be of heavy con-
struction or serious arcing at the
contaects will take place. :

On test three valves toek about
27 watts from the mains and about
7.7 to 8 watts per valve in filament
consumption. Runmmg H.T. and
L.T. from the mains with these
valves needed about 36 watts.

Two other valves that were
placed before the public recently
are the DEH612 and DEL612,
which come under the 6 volt .12
amp. class, and aredesigned for H.F.
or resistance coupling and general
purpose requirements respectively.

On test the H.F. wvalve gave
excellent results, both in neutralised

| and straight circuits.

The L.F. valve (DEL612) makes
quite a useful detector if the im-

| pedance in its plate circuit is not

too high, and quite a good first L.F.
Itis in this capacity (trans-
former coupled to the detector
valve) that I have found it to
operate best. It cannot be ex-
pected, of course, to be capable
of acting as a power valve and
must, therefore, not be placed in
the final stage of a receiver if more
than one L.F. valve is being used.
At the reasonable figure of 14s.
each, these valves can bz thoroughly
recommended. .

Additional Cossor Valves

Messrs. A. C. Cossor, Ltd., are
evidently determined to make up
for thetr past deficiencies in the
matter of 6-volters, and very
shortly their 6-volt range will bz
one of the bzst on the market. At
the present moment 1 am not at
liberty to give the full details of
these valves, but I have already
tested some of the “ advance
copies " and am very pleased with
the results.

Among this series is a resistance-
capacity valve having an impedance
of 80,000 or so with the exeellent
magmification factor of 50. Further
down the scale comes an H.F,
valve with a p of 20  and an
impedance of about 20,006, and
this has given very good results as
both H.F. amplifier and in second
stage resistance coupling. Fina:li.l ?
before we reach the Stentur 6 at
the bottom of the scale, we have
an intermediate L.F. valve with a
p of 8, or thereabouts, ard an
impedance of just about a thousand
times that figure. In short, these
valves represent a very muportant
step towards real efficiency m valve
design.
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' THE BRANDES AUDIO TRANSFORMER

A LETTER

FROM

“UNCLE ARTHUR”

Sir,—My attention has been
drawn to a paragraph attributed to
your paper, which says:

“ Incidentally, it is stated at
Geneva that the Germans propose
to ask the Broadcasting Union to
take up the matter of the inter-
national pooling of licence revenue.
Their particular object is to get
something out of the listeners in
I'rance and England who make a
practice of taking German pro-
grammes."’

We will be grateful if you will
afford us the opportunity for
stating that not only has o
proposal been made by Germany or
any other country which is a mem-
ber of this Union on the lines
indicated above, but that such a
proposal is unlikely to be made, it
being contrary to the spirit animat-
ing European broadcasting.

On the other hand, we are sure
the readers of MODERN WIRELESS
will be happy to hear that Germany
is- missing no opportunity for
collaboration in giving European
listeners irrespective of their where-
abouts and licensing regulations
the best of which the new art is
capable.

In such cases, too, where her
research promises a usef#l contri-
bution to the technique of broad-
casting, Germany does not hesitate
to give such information as may
be lelpful to other European
broadcasters.

Most friendly relations exist
amongst the European broadcasting
organisations, and licensed listeners
may be sure that no additional
demand is likely to be made from
them for the privilege of listening
to programmes in foreign countries.

Yours truly,
A. R. BURROWS,

Secretary General,
Union Internalionale de Radio-
phonie,

6, Rue Du Rhone, 6,
(x, Passage des Lions)

Geneva.
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CONNECTIONE FOR ONE STAGE OF LF AMPLIFICATION

o8 sa0m
E T
#50M 11ATY

O

Connect Pri. P. to plate of del, valve through
reaction cotd or direcs fo plate if and stage
L.F, connection is being made.
2) Pri. 4+ H.T. to 4 terminal of H.T. Bafiery.
3) Terminal marked G. Sec. to grid of next valve;
Terminal = LT, Sec. to — of grid batt,
+ of grid bait. to — terminal of L.T, bait,

15
Connect it as above.

HIGH AMPLIFICATION OF APPLIED
VOLTAGE AND A STRAIGHT LINE
AMPLIFICATION FREQUENCY CURVE

For many years Brandes specialised in acoustical research and the
improvement of the audio circuit of the recelving set which so
essentially determines the quality of reception.

One result is the Brandes Awudio Transformer. Developed along
sound engineering lines, the main object in view is a high constant
voltage amplification-frequency curve. That is to say, for a given
input voltage the amplification is constant over a wide band of
frequencies, thus eliminating resonance. The inductance of the
primary winding is much larger than usunal, giving good ampli-
fication at low frequencies, and bringing beautiful reproduction,
more particularly in the lower registers,

The unit is well protected mechanically, and the shielding is such
that transformers may be placed close together without interaction.
The insulation between primary and secondary coils and also from
these to laminations is very high. Each transformer is tested against
a Standard before leaving the factory at 200, 600, 1,600 and 4,000
cycles per second. The ratio of turns between secondary and primary
is 1 to 5 for the First Stage Transformer and 1 to 3 for Second
Stage Transformer. They are ideal in first and second stage work
respectively.

As well as ordinary terminals for comnection, soldering tags are
provided, giving the user a decided advantage.

No condenser need be shunted across the primary winding. When
used, it may be found necessary to use grid cells for biasing pur-
poses to obtain purest results. To use grid bias all that is necessary
is to insert cells between L.T. Sec. and the negative terminal of the
L.T. Battery such that the L.T. Sec. terminal is connected to negative
terminal of cell and the negative terminal of L.T. Battery is joined
to positive terminal of cell. Cells from 1.5 volts to 8 volts should
be tried.

G. P. Kendal, B.Sc., writing in the WIRELESS CONSTRUCTOR
on the building of the ** Spanspace Three,” recommends the inclusion
of the Brandes L.FF. Transformer.

Iia't;) 16-5 Ratio 1-3
(Black /casc) B r andes (B}oZn/gse)

AUDIO TRANSFORMERS,

BRANDES LTD., 296, REGENT ST., W.1
WORKS: SLOUGH, BUCKS.
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600,000 last year!

Certifed sales of this famus valve holder for th
Fast 12 months bave excesded 809,000—a sale3
record that speaks for itsslt |
The enormous popalarity of the BENTAMIN i3
mainiy due to the following Ave vital features :—
‘I Valve sockets and springs are made in
« one piece, with no jolnts or rivets to
pe wOork joose and eausc faulty eon-
nections.
Valves are free to float in every
o direction,
Valves can be Ilnserted and removed
. evasllly llmd aafely,
alve lega cannot ibly foul the
- base-board. sk 4
Both terminals and soldering tags are
« provided.
Install BENJAMIN yourself—you will improve
reception and treble the lifs of your valves.

BEN7AMIN

Clearer-Tone Anti-Microphonic

VALVE HOLDER

Patent No, 250,93t Regd. Design No. 714,817
PRICE 2/Q EACH.

THE BENJAMIN ELECTRIC LTD,

Brantwood Works, Tarift Road, Tottenham. N.17.
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A HOME FOR YOUR WIRELESS SET

OUR STANDARD S T
CABINETS -

are DUSTPROCF
and house the whole
apparatus, leaving no
parts to be interfered
with. Made on mass
roduction lines,

hence the low price.
Provision is made to
take panels from 16
by 7 up to 30 by
18 in. APy
Special Cabinets for the ELSTREE SOLO-
DYNE,NIGHT HAWK, ALL BRITISH SIX
etc.,, now ready. Write for free particulurs.

MAKERINPORT Co,

Dept. 2, 50a, Lord Street LIVERPJOL

11 BLUE PRINTS
for 6d!

Ask for

BESTWAY
PICTORIAL
BLUE PRINTS

At all Newsagents. 6d.
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g@@@@@@@@@@@@@@@g
$ 2 MODERN : &
$ HF. PRACTICE $

@
(Continued from page 247.) 2
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fact that they provided a simple
and cheap means of constructing
inductances for use in a multi-stage
high-frequency ambolifier which
would practically eliminate mag-
netic coupling between successive
stages, while losses were not intro-
duced by the use of metal masses
in the shape of screws being placed
in their fields.

With ordinary inductances, plug-
in transformers, etc., this coupling

10204

- may play an exceedingly important

part in its effect on the performance
of the receiver. Not only does it

make it difficult to stabilise the set |

by the usual neutralising methods,
but it also destroys selectivity,
partly by direct pick-up and partly
by the direct transfer of theinter-
fering signal from one circuit to
the next, both capacitatively -and
magnetically.

Minimizing H.F. Resistance

Starting then with the knowledge
that a fieldless coil is easily con-
structed by winding two solenoids
in the same direction, placing them
side by side, and connecting them
in series as shown in the sketch, it
was necessary to find out the best
proportions for the windings, the
best way of keeping their high-
frequency resistance down and also,
for H.F. transformers, the most
favourable coupling and number
of turns for the primary.

From the drawing, it is obvious
that if a steady current were passed
through the windings so that the
polarity of the left-hand coil was
as shown, that of the right hand
one would be the opposite. Then,
since unlike poles attract, the lines
of force of the two coils will link
up tightly, leaving very little
external field.

No Direct Pick-up

Similarly, if placed in a fluctu-
ating field, the direction- of the
currents induced in the two halves
of the coil will be equal and
opposite, producing, therefore, a
resultant of zero, so that not only.
is interaction almost entirely elim-
inated, but direct magnetic pick-up
is also got rid of. That this is so
in practice was soon found out, for
on constructing a receiver with two
stages of high-frequency amplifica-
tion using coils of this description,
I found that without aerial and
earth it was only just possible to

330
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pick up 2LO at weak phone
strength, wusing a stage of low-
frequency, the receiver being
located at about 2 miles from this
station, The diffzrence bztween
this and an ordinary receiver was,
indeed, most - marked, for an
ordinary three-valve set would
work a loudspeaker on 2O without
aerjal or earth.

The Importance of Spacing

Since it was found that the
high-frequency
fieldless coil was more than twice
that of either half, a considerable
amount of work had to bz spent on
reducing this to a minimui» value,
and various gauges of win and
different spacings were tried before
the final desigt was reached.

The use of fieldless or screened
coils is ‘not omly important in
multi-stage H.F. amplifiers, but
also in cases where only one stage
of H.F. is used, for instance, in front
of a super-heterodyne receiver. If
there is any coupling bztween the
frame aerial and the H.F. induc-
tances, trouble is sure to result, for
every time the frame is swung the
tuning and damping of the high-
frequency circuit are affzscted.

T have often bzen asked as to the
correct valves to use on thehigh-
frequency side of a receiver, and
though I personally favour the high-
impedance high-amplification type,
this is not always the right type to
use. Many receivers are designed
to be used with small power valves
of the D.E.5, B4 types, and these
must, therefore, bz employed under
such circumstances.

Highsimpedance Valves

Where the anode inductance is
likely to have a high impedance,
as in tuned anode H.F. coupling,
for instance, then a high impedance
valve is certainly indicated. The
same appliesif the coupling between
an untuned anode coil and a tuned
grid coil is tight, for then the anode
coil will bz tuned by reflection,
with the result that it will have
a high impedance at the frequency
of the desired transmission.

2@@@@@@@@@@@@@@@@
& EARTH DOPES

(Continued from page 252.)
COOOOVOOPPOOOOOO0

similar internal complaint just
by pouring a bottle or two of
medicine down his throat, and also
no one ever effected a permanent
cure for an inefficient earth by the
use of a mere dope.

After all, even if a conductible

OO

resistance of a_

"
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solution is poured over the ground
in the vicinity of the earth lead,
the rain soorn- washes it away, and
thus any good effect which it pro-
duces is quickly lost.

Little and Often

If, however, there be any reader
who considers that his earth con-
nection would prove rather more
efficient for a little dope treatment,
it is surely the most logical plan to
devise a means whereby the soil is
impregnated with small quantities
of the dope at a time, this supply
being kept up over a long period.

The truth is, there is no excuse |

for a badly constructed earthing
system, and that, after all, it is far
better to make a really big job of the
earth system construction,once and
for all, than to spend one’s time in
aperpetual tinkering about with the
earth connection in an endeavour
to improve a badly made one.

Soil Conductivity

That is, of course, for the average
radio man. But for the individual
who is interested in the question of
soil conductivity,. a few experi-
ments in the use of earth dopes

will be of much interest. There are -

a host of mineral salts available for
this use—salts of iron, copper,
aluminium, and various .other
metals, and it is quite within the
bounds of practical possibility that
some interesting facts might be
brought to light by patient experi-
ment in this direction. Such, how-
ever, is a line of experimental work
which concerns the few more than
the many.

Proprietary Earth Dopes

And as regards the few proprie-
tary earth dopes which one sees
cccasionally on the market, it is
very definitely not the purpose of
these lines to disparage their manu-
facture. They have their uses,
and for temporarily improving
earth connection efficiency there
is no doubt that many of them are
valuable. However, a good earth
should not need a dope, just as a
man who is physically fit should
not require any drugs. If, there-
fore, the earth connection of your
set is poor and inefficient, go to the
root of the matter once and for all.

Thke Real Cure

Dig up the offending earthing
system, and replace it with one of
more efficient construction.. Only
then will you be permanently free
from that often mysterious and
perplexing radio complaint—a
badly functioning earth’system.

J. E.C.
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Reliable
Adequate Storage
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Lead

Must be used for

Plate Grids
and Paste

TUNGSTONE ACCUMULATOR CO., LTD,
St. Bride’s House, Salisbury Square, London, E.C.4.

The Only Storage Battery in the World

TUNGSTONE

REG? TRADE MARK \Vitkplaﬁe Grids and pasfe PATENTED
made of Pure ,Lead
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(Continued from page 236.)
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‘“ Heavens!” I thought, *“ he’s
worked through the grease and I'm
down two bottles of Asia. Time to
act.”

“He’s hurt himself,” 1 said,
hastily getting between Twipe and
Ambo. ‘ These cheap sets do leak
sometimes and give you a nasty
shock. Let me see to him.”

I grabbed -the set and began to
rub the -Twipe’s back vigorously,
feeling about on the set meanwhile
with my thumbnail. In a twinkling
I had found the end of a winding,
and nipped it neatly through.
‘“ Feeling better ? ”’ I enquired, as
I rubbed. ‘' If you experience a
sort of hot feeling down the spine,
you may be sure you had a pretty
stiff shock.” Here I jabbed him
on the lumpy part of his braces,
 tangled the crystal set well into
his  brushwood and turned to

@@@@@@

Manen, 1927 '/

{Twipe. Glad you pulled round.
What do you think, Ambo? Can
we let him into the mystery of
Asia ?  After all, you know, he's
going to help us make your first
valve set.”

Ambo winked slowly-—volumes.
‘I think not. Not yet, anyway.
Youagree, Guddle ? ’ Guddle said,
““It’s your funeral, Julian.” * Ne,”
went on Ambo, ‘‘ but Pa shall have
my one-string fiddle. Lor! I'm
s¢ relieved that he’s not hurt.
I wouldn’t have a hair of his head

hurt.”
“Don’t say that, Ambo,” I
pleaded. ‘ You know we must get

the hay in bzfore winter. He can’t
solder all festooned like that.”

‘“ All right, boy. What you say
goes, after this. And I’'m much
obliged to you. Butif you can clip
the shrubbery by fair means, I give
you best. I can’t get him to hear
of such a thing.”

‘“ Oh, after he has seen the start
of real wireless he’ll yearn for a
raw face; he’ll want to look like
one of those ‘ discriminating men ’
who buy new shapes of collars.
Two bottles, was it? Or did you

Ambo.

make it a dozen? Good-night,

“Well,” T said, ““it’s a lesson to
you, I hope. Who would have
thought the thing would round on
him like that?” Ambo looked
pale, for the Twipe was the apple

& =
S Y =
S COILS:
E with adifference =
= The windings are made =
= according to Elstree =
= laboratory  specifica- =
= tions, but they are=
= wound on  special =
= ribbed ebonite low- =
= loss formers. This =
= minimises self- =
= capdcity and increages =
= efficiency., A special =
= method of winding is =
= used for low wave- =
= lengths. Each coil is tested to ensure that oscilla. =
= tion is perfectly under control, and highest =
= amplification factor is being used. =
= Serial Range (tuned =]
= No. with .0005 Type ot Coil. Price. =
= Condenser =
= Metres. =
= W/1 250~ 850 Bplit Priwary Aerial Coll .¢ 5/~
= W/2  1000-2000 Ditto 5/€
=IW/3  250- 580  Split Primary H.F. Trﬂns(ormer v
= W/4 1000-2000 -8plit Primary H.F, Transformer 718 =
= W/5 250- 550 Splt Sec. H.F. Trapsformer .. 7/- =
= W/6 1000-2000 - S8plit Sec, H.F. Tnns(ormm .10 =
= W/7 250- 550 Reinartz Colls .. e S
= W/8 1000-2000 Reinartz Coils .. S RE
= SCREFNS, handsomely coppered with G-pin =
= circular ebonite terminal base .. 8/6 =
= W/3 and W /4 can be supplied with reacuon vdndlngs =
= at 1/~ per coil extra. =
= From your dealer or direct from: =
= 3 =
= THE WATMEL WIRELESS CO., LTD.,=
= 3323, GOSWELL ROAD, LONDON» EC.1.=
= Telephone : Clerkenwell 7990. =
= Lancs, Yorks and Cheshire Representative: =
= Mr. J. B. Levee, 23, Hartley Street, Levens- =
= hulme, Manchester. Te]ephone 475 Heaton E
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— DUTY

1
41 TERMINAL

Adaptors 1d.\

T14 Plug 3d. ~
33 DIFFERENT TOPS.

Write for
List
M.W. 9.

This Treble Duty Terminal is a
Unit in the Eelex System of
standardised Plugs and Bockets,

Eelex House,118, Bunhill Row, London, E.C.1

THE DIX-ONEMETER

The 55 Reage Rolls-Royce of Radio, =
Instrunient of exact precision reading,
20 micro-araps to 20 am; milli-
Meuures Crystal

volts to 2,000 volts.

Signals or Resistances from 50 ohms
to 50 megobms.

Instrument De Luxe Model .. 55/-
Multipliers, each . 6/8

16~-page Boeklet Free

Whenever you require Special Ap-
%nmlu! Tranamitting, Recelving or
ecording, Precision Imstruments, etc.,

we are at your service.

El.l:CTRADlX RADIOS 2*®;

London, E.C.4.

of Mrs. Ambo’s eye. Guddle fussed
up and down calling for glasses of
water and bottles of smelling salt.
The Twipe wrestled with the set,
which clung on tighter the more he |
pulled at it.

*“ Great Scott! he's trying to eat
it,” I said.

“Pal!’” cried Ambo in alarm.
“Calm down, there’s a sport.
Don’t let Mary hear. What?
You heard the birds again ? Oh,
never mind them. Take the set
out of your mouth.”

‘“ Nonsense,” I hastened to re-
mark. ‘‘ That was the singing in
his ears. It’s a common phenom-
enon in cases of crystal shock;
scientists call it the ‘ Snitz effect,’
because Professor Snitz of Baden-
Baden-Wiesbaden first noticed it
after being shocked by a crystal of
quartz. Hit him in the left ear.”

‘I knew a man, Romsey way,
name of Glark, who was hit on the
ear with a ‘ Honeyball’'s Wonder’
—no ! a ‘ Lord Lufton !~fine tuber,
too—and he used to go about

saying . . . ' began Guddle.
“ Oh, dry up,” said Ambo, ‘‘ let’s
get Pa free.” He gave a good

wrench and to the accompaniment
of a shrill scream from the Man in
the HairyMask the set came away.
He pitched it out of the window.

Upper Thames St.,

‘““ A rare gport, you are,

o0

32

Mr. |

Ambo. ’Night, Mr. Guddle.”
Yes! I made progress that
evening, I think. But I had yet
to gather the Twipe’s hay crop.
Of which, more next month.”

SNAGNNAIANAAN A R usoi o3

& SIMPLIFYING &
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& (Continued from page 296.) %
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And again the wuseful quantity
begomes

VRS R? + w’L2R,?

\/(R2+R1)2 +wtL¥
Case 4

In the circuit illustrated in Fig. 5
there is an ordinary inductance
shunted by a variable condenser,
so that the circuit may be tuned.
This particular circuit has many
applications, ome important case
which can be called to mind being
that of the tuned anode high-

frequency amplifier. From: the
parallel laws
! W
Z = R+4jwL 1 _]_:
. wC
7 3
- iC +R +jul

_J_ (R4jwh)
o5 (Rtjel)
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14 o:w:oo. o:.o'oo X .00:00‘ ) .oo:oo R4
DG oo
% SIMPLIFYING &
% CALCULATIONS— 3
»io (Centinued). o
::‘0 ..:..:“:.0:.':..... .. »e .“' 0, .:.. L) ()
Hence ,
] .
= (R4jwL)
AL {
C +R 45wl
L JR
= _C‘ ‘Ll,‘C

I
R+j (wL - -—C')
(Ttisimportant to note that j2=-—1)
Thus the useful impedance be-
comes

\/Rz + (wL - wC)

It is particularly interesting to
see what this impedance becomes
at resonance, i.e., when the circuit

is “timed” and the condition
wl.= —I— or w*LC==1 is satisfied.
wC
Our expression now becomes
7£’2C2 szLz +RI
RuC

Now szz is usually very much
greater than R* so that if we
neglect R? the expression is approxi-
mately reduced to

wL L
RuC RC
I
Substituting w?L for & we have

. w22
Approximate impedance = R
It is thus possible to see very clearly
that when the circuit is tuned it
really becomes a rejector circuit,
.e., it offers a very high impedance
to the frequency of the oscillations
across the terminals A B.

After a Little Practice

Many more circuits where this
important principle may be applied
will no doubt suggest themselves to
fthe reader, and he is strongly
advised to work out a few problems,
such as determining impedances
and the resultant pressures and
currents. This will familiarise him
with what should prove a useful
dodge to simplify calculations and
enable the design of wireless cur-
re*» to be wundertaken with a
greater degree of ultimate success
in their working. It is, perhaps, a
little difficult to appreciate at once
how much time and patience are
saved by this method, but this will

SMODERN WIRELESS
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THIS MAGNIFICENT
2-VALVE SET

and L.F.) as showa,

in

D.
{ Type

‘Handsome  American
Cabinet, 12 by 8 Panel.
ALL PARTS ENCLOSED.
Complete with 2 Dull,Emitter
Valves, Tandco lutest Coils,
L.T. and H.T. Batteries, Aerial
Equipment, 4-way Leads, 4,000
ohm 'Phones, OR Lluenoln

o e = 195/6

Marconi Tax Paid.
Carriage anl Packing,

3-VALVE SET
(D. & 2L.F.)

wi?i.: ((30118 nm; Valves. Tax
P [Carr, an
gacking, 7/6) . £5 15 o
With u:ceasorlca as mentioned,
\nchVn‘:w Het.
(Carx. an pack-
ing 10/ £3 18 6
SET ONLY ..

(Carr. 5/6.) £4 00

ACCUMULATORS.

2-v. 40, Y11; 2-v. 60, 9/0-
2-v. 80, 12/6; 2-v, 100, 14/8
4-v. 40, 13/11. - v, 00.
17/11; 4-v. B0, 23/6; 6-v:

60, 28/8;6-". 80, 36/6. ALSO
another good make, 1/8 extra on
ch of above. Post /- each.

LOTUS, — V. Holders, 2/3;
with Terminals, £/8. 2-way
Coll Btand, 7/, 8/-, 3-way, |S
10/8, 12/\

RADIO ror tae MILLION

Mullard Receivers),
P.M.

SON P.M,
QRENVILLE P.M.
All parts in 8tock.
Set of 4 Blue Prints,
with Book ef Imstructions,
Free to customers.

PARTS ior NELSON P.M

Terminals, 4 Anti-m. Valve.
tolders, 5 c°u Holders, 2
er -boo -0003, wit!

als, Neulrovermer

(Mullard), 100,000 ohms,
and cllps,’ -000 3 and

02, -01-1 meg. G.L., B
Ohdke.

tand,
Push and Pull Swltch,
w Fﬂ Rheo., Six-pin Base,
3.P.H. Transtormer, short
and long wave, Aerial
Coils, and Secondary Gam-
brell Tapped B, and E
THE LOT. BGIIOIO
e

01r
LL T PA TS AS
SPECIFIED BY AUTHOR.

World s Most Wonderful
Crystal
¥ WYRAY 32 1/e
The Orystal wm? the Power of

alve,
GAHBBELL CENTBE -TAPPED
COILS.—B. b,-; 5XX, 8/3
TONEWELL I LOW Lok
COILS (Tandco Patent), Accu-
rately callbrated. 8tandardised
Polarity, 25, 35. 50, 75, 1/6 each.
39, 40, 60 1B cach. 160,
413 gsxx 175 2/8) 200, 2/9.
130, 3/3 00, 3/9,
208t exira (d/- warth lme)l
JSSE‘{—LLuenoh\ 13/8. L.F.|
Lranstormer, 8/6. 35 ohm.
Rieostat, £/6. H.F. or L.F.
Choke, 10/~ Fleidless Coilg,
13/6. Grid Leaks, ., 1/ ; Dltto.
variable, 2/6. Atl pum available

AEUTRALISING CONDENSERS,
~Peto-3cott, §/-. 6/3, 78
Osmond, 4/- ; Bowyer-Lowe,
- Mmgnu 5/-; Berv’ce.
\2/8, 8/6; McMichael, 4/8,

RADIO MICRO
(Guunued genulnc)

. G.P. 511

5/11
8,

9/6

10/8

!
>

i }’uut l./- eﬂch:
WEST END DErUT FOR
"MAGNUM”  (Eurue-Jones}
SEE K. RAYMOND'S8 NAM/
ON PREM:SES. THIS WILL
ASSURE YOU GETTING TH}

GOODS I ADVERTISE.
PLEASE ASK - *“I8 THIS

RAYMOND’S ? "

Complete sets of parts
for * P.W.” Blueprints,
Feb. 5th.

SPANSPACE THREE 24

COMPONENTS.

PARTS WITH
GEARED CONDENSERM.

TOTAL COST NETT,
£5 19s. 6d. Post 1/-
Polished Oak Cabinets with
baseboard, inpéd  Md,
American type, mm: drilled
panel, 24/-. Post 2¢

GUARANTEED REFLEX
“P.W. 22

1 .0003 Variable; 1 Ricostas
1 L.P. Tranatormer (lst stage);
1 L.F. Transformer (20d stage) ;
1 a-vmy Coil Holder ; 1 Pixed
.3mftd.; 1Fixed.0001; 1 Fixed
20003 ; 1 Fixed .002; 1 Crystal
Detector; 2 Oolls éor Local

cSlaMon ox; for BX.
omponents _as

specifted, Post1 /., 47/6
TWO VALVE LODGE ¢¢ N %
1 variable Con., 3- plaw .00008
wmfd.; 1 Special L.F. Trans-
former; 2 Single Coﬂ Holders 3
1 Rheoatat; 1 Fized Conden-
eer, .0001; 1 variable Grid
Leak ; ﬂboill 150—45/60.
Componmtl mcludmx 8ilver-
town L.F, as specified, 35/-}
post. 1/-

Panelsand Oabinots stocked,

SOLODYNE
COMPONENTS
seeciren. £10 15 6

Less Panel. Cabinet. Valves.
CABINETS. Large stocks

-121° x 7° x 9y basoboard
for 4.valva nels

Carr. 2
PARTS IN STOOK FOR THE
ELSTREE 81X, SOLODYNE,
MEWFLEX, ELSTREEFLEX,
1927 PIVE AND ALL THE
CHIEP CIRCUITS.

RESISTON PANELS.

LEWCO0S, BOWYER - LOWE,
MAGNUM SOREENED COILS!

BBOZSOISSO metres, Tapped
nmar’l\: Aerial Coils, 6/s.
ransformers (Split
Pr-mary and Reaction),
20/.. Split Secondary H.F.
Transformers, 10/-. Rein-
artz Transformers, 10/-.
5XX same prices with ex.
ception of Reinartz and S.
Secondarér these are 14/-
each pin  base, with
standard spaclng and oross-
formation, with Screen,15/-.

FINSTON SCREENED COILS.
B.B.C. Aerial Coil,
Split Primary H.F. Trans.
rormer \\lth re:u:uon 7/8.
ss ., 7/6. Reinartz,
5xx’ ore: 5/6,

Screen and
Base,  9/-. Finston
onodml Coils, 9/- each.
Base, 1/6. Ali Bl'lr.lsh Six,
1016 each B.B.C., 14/
eac

Rodiey P.M. Magnetic Re-
action Cofl, B.B.C.. 9/6.
EDISWAN R.C. THREESIME
8et of Parts:
2 Units, ¥/- ea.; Pr. 2 Valve,
18/6; P R.C2. at 14/-; 3
Lot\m V.H at 2/6; 2
Rhcostats at 2/6; 9-v. Grid
Bias, 2/-: Lotus 2-way LH.,
?/-; 0005 Tuning (‘ondpnser,
s/u The lot, post free,
£3 19s. 6d. With cheaper
{but good) rheostats, valve-
holder and 2-way. The above
lot, 72/8.
IGRANIC TRIPLE - HONEY -
COMB INDUCTANCE COILS,
30, 2/9;
60, 3/-;

300, 49; 400, 5/8; 500, 7/-:
750, 9/8 Lzdo, 14 1,500,

Fil,

ALL PARTS STOCKED,

S. T. VALVES|st

f. |3/8.

;| way
:| /8.
46| 12/6; Cosmos H.F. Choke.

KueRAY

S.L.F. CONDENSERS

With handsome
TRIOLITE
dial and knob . .

By Post 7/11.

LOW LOSS SQUARE LAW.|
This

'

'6

variable,
Condenver is|
simply  mar-

vellons  valpe.’
it cannot be
equalled In
price or quality.
o008t 411w

By Post .. §/1L
With VI:BNIEB 1/~ extra.

CRYSTAL aad ONE VALVE
AMPUFIEB (LF.), in hand-
some polished cabinet, tested for
use, £2/8. Post 1/6. (With D.E.
valve, 30/-). Or Complete Bet.
valve, H.T., L.T., units, aerial

of really useful Cabinets
gt "7 sy oo bt | Eusimet, 5K il 481
id oak., Glass finigh. 7 4 J
American tspe. hinged id, ASTOUNDING | 2-Valve Am-
base oar VALVE in L.F.| plifier, 25/11,
8% x 6° x 7* deep....@/11| *mplitiers in [or COMPLETE
{(By » 4 handsome with vnlvel.
107 x 8' X 8' ‘decp. polished box, | H.T. and L.T.
By 1 valve, 16/11.| Units, 44/6.
127 x a. Carriage 1/8. ! Carriage 2/-.
(By Dost 1 [-) ALL CIRCUITS, PARTS, COILS
147 XL 0E. o .. o --12/6 and SET3 STOCKED.
, {By post, 141-) HEADPHONES. all 4,000 ohms.
167 21 BE: v L it fos.. 6/11|N. and K. Stnndard Pattern,
{By post, 17/11)- 7/11 palr. N, and Genalne
AL new lightweight, 1178, 13/6,

Dr. Nesper, 10/6 and 12/11.

25]-. | Telefunken, adjustable genuine

(20/- model). 14/11. Braget,
11/0. 12/11, 148, 3 models.
ERICSSON (Contlnental) E.V.,
7/11 paie.  (Post 6d.)

BFIT{3H HEADPHONES, —
Brcwa's Featherwelght, 20/-
Brown's A Type (Reed), 30/-
H.. 15/~. Sterling, 20/-
VALVES.—Cosmos 8.P. 18, Red
or Green, 14/-, New Blne Spot,
14/-, Mullard, Ediswan,
Osram, Marcoal, Cossor. Brighl
D.E, and Power, 8/, .
18/8, 22/6, 4/0 30/—. 22,
Mollard BM 1, 2,3, 4, 5, 6,

ORVIOND
SQUARE LAW LOW-LOSS.
0005, 9/8; .0003, 8/6: (1l/6
sach Yless no Vvernler). Friction
deared. .0005, 18/-; .0003
14/6; .00025, 13/6. Straight
Gine Frequaney Friction Geared,
0005, 00035 19/8,

00028,

0005 for Elstree 8ix,

Ormond_Friction
Dial, 10/—. Filament Rheostats,
Dual, 2/8; 6 ohrae or 30 ohms,
2/ Potentiometer, 400 ohws,
L.F, Shrouded, latest
mode), 15/~

GANG Dual 0005,

ORMOND, with dial .
CYLDON. no dial .
Triple .0005.
ORMOND, with dial
CYLDON, no dlal 70/
IGRANIG, no 78/-
ngyvmn-Lows nodlul 70~

SPEGIALS.

-00005 Vernier for Lodge
N Circuit, 3/11; Formo
Twin Gang, with 4* Dial,
24/6; Ditto, Triple Gang,
33!6; Formo Plugs, 1/6.
All Jacks stocked. All Mul.
fard components. McMichael
new H.F. Choke, 9/-;

Goared Coil Btands,
R.I. Choke (H.F),

32-
50/~

40/~

6/6; B.T.H. L.F. Trans-
formers, 2-1 or 4-1, 17/6;
Igranic Preset Resistor, 6,

10, 30 ohms, 1/6.

K. RAYMUNU

. 9.15 to 7.45
9 to 8.45

HOURS ,
SATURDAY ..

SUNDAY ix

to X

21 & zva, LISt SIREL]
LEICESTER SQUARE W.C.2

Back of Daly’s Theatre.
Nearest Tube, Leicester Square.
"Bhane

Gerraro 4637

‘10 ygs 3 1/3 F:lm {leavy, 2d.

CALLER'S COLUMN

NOT SENT BY POST.

EBONITE GRADE A. Btock

12 x B 3/8
9, 4/- ;14 x 7, 4/6. ALSO
CUT TO BIZE whlla you
walt at §d. per 8q. inch 3/16th;
and id. 8q. lach for in.
El‘t“m cheap pauels for Cryastal

2.
H.T. BATTERIES. All kinds
of rubbish on the market, so
buy here where only gunranleed
and reputable makes sold. Adico,
Polo  (highest teat awards),
60-v., 6/11; 100-v., 12/11. Dr.
Nesper (the name is enough).
60-v., 7/11;  100-v., 13/11,
For those that want a cheaper
but stﬂl relmbla, H.T., try the
5/11; 100-v.,
Fver ready, "Stemen’s
stocked B.T.H. 1-8, 2/-
1/9. Columbla, 2/3.
2/8, Hellesen 4} volts Super
L.T., 10/8 (and worth it]).
H.T. 66-v., 12/6; 99-v., 21/-
Flasa lnmp. 4.5,
Adico, NG doz., 6d, British
5/« doz. ; Br, Nesper, 4/6 doz.
CABINETS, — American type,
solld polished hinged lid and
base , 8in. x 6in, x 7in.
deep. 6/11; loln x8in.x81n.,

8/1 12 x 8in.
10(6 ‘snd 12/6

13/8; 16in. x 8in.,
Any alz.e made to order in
+ few days.

4EADPHONE CORDS, Good
]ual“y.lla 1/6. Loud Speaker

Jord; /9. 4 wny Battery
I,eadu 2i—; T-w
GEARED COIL 'ANDS,

2-way, 2/3, 2/8, 2/11 ap.

3-way, grand value, 8/11.
Back of panel from 2/11. Al
ebonite and best quality. Only
aeeds seeing. Penton, Newey

.E.C. Lotus, Polar stocked.
AERIALS.. —100ﬂ1 7/22 Hard

Wi, 1. Extra heavy,
2/2. Phosphor 49 strands, 1/-.
Klectron stocked. Bpectal
INDOOR Acrials, phospbor,
~ith ebonite separators and
rubber rings (12 ft. x 8 strands),
total 100 ft., 4/6. O.V., 2/8,
Rubber Lewd in, highest quahty,
10 yds., l/~; 10 yds.

‘or 1}d. Tns. Btaples, 4 a 1d.,
sarth Tubes, Copper, extra
ulued Climax, §/- {also
).
SWITCHES.— On porcelain
OPDT. 13; 8PDT, 1lojd,
supertor articles, Nickel, Panel.
tibonlte handle. DPDT, 1/8,
3PDT, 1)-. Pusk and Pulj,
31d and 1/= All Lissens stocked.
’fEP.MINALS. Ete. — Nickel

Nickel V.Alve Legd,
Stop Pins, 2 a 1d
Apade Tags, 6 & ld, solder-
3d. doz. Ormond Nuts,
7.  Washers, 12 a 1d.
Znnd 4 B.A. Rod, 3d. tt. Only
the best sold here. Screw
dpades, 2 for lid.
Valve Pins, 2 a 1d.
SERMANENT DETECTORS.— -
Liberty, 3]6. Red Diamond (&
topper}, 2/~. Lion Micro, latest
cannot ~ be  equalled, /8,
Brownie, 3/-. Enclosed Kay
Ray, 1/-, 1/3. Service Micro-
meter, with crystal, 2/8, Burn-
dept 4/-, Mic Met, 4/6.

RED & BLACK Wander Plugs,
2d. and 3d. pr. 8pades, 3d. pr.

3 for 14d.

Plns, 2d, pr. Plug. & Socket.
Clix Wunder FPlug, 2d.
lgmnlu 34.
COIL PLUGS. — Ebonfle on
Base, 6id., 7jd, Lotua 8d.
Burpe-Jones, 1/9. Low Losa,
| 84d. _Panel, 6id, Various
stogked.

CALL HERE FOR . LISSEN,
BENJAMIN, ~ RADO-MICRO,
€08MO0S, MULLARD, EDI-

IGRANIC, EUREKA ORMOND
FORMO, EDISON-
FERRANTI, R.I,
POLAR, NEWEY, P, M,
MAGNUM. WE HAVE THE

PERIMENTERS, SUR!
Y00 ARE AT BA!MONDS

SEND POSTCARD
FOR NEW LISTS OF
COMPONENTS, Ete.
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Plantatnons
and Panels.

1. The panel is born .

way back in a Pacific
Island tree.
T is a far cry from Malay to
your Wireless Set in Manchester
or Mitcham or Maidenhead or
wherever you may live in England.
Yet way back in a Malay rubber
plantation is the tree from whence
came the ebonite panel upon which
your components are wmounted.

This is how they do it. First, an
incision is made in the bark of the
tree. Then a little cup is placed
in position at the point of the tap.
Into this flows the latex, the fluid
which, in time, becomes rubber

Only the pick of this rubber is
selected for the manufacture of
Radion and Resiston Penels. From
the day the Native gathers the
latex to the moment the lustrous
Panel leaves the Radion factory
almeost finical care has been taken
to-ensure the absolute purity of the
rubber. The native, would, indeed,
be surprised if he could see what
strength and what beauty had
been given to the milky fluid he
once knew.

You, too, will ‘be surprised when first you
see o Radion Panel. Such strength!
Such a_smooth even surface? Such
exquisite colouring! Such superb finish !
It is only a Radion or Resiston Panel
which will give so aristocratic an appear-
ance to your Set. Such a high standard
of efficiency too. Ask your Dealer.

Radion and Resiston Panels come in 17

stock sizes, from 7in. x6 in. at 3/6 in
Black to12 in. x14 in.at 16/ -in Mahoganite.

- “24hoursCut Panel Service”

Aduvt American Hurd Rubber Co., Ltd., 138, Fore St,, E.C.

G.A, 7937

Wﬂiﬂﬂs;ﬁ
i ZERO BEAT ;.E
i RECEPTION. g
g (Continued from page 269.) E
R R SRR R S R AR LR

the valve is not self-oscillating—the
side waves will appear as currents,
decided chiefly by the inductance
and capacity, and if they are suffi-
ciently strong they will react back
on the strength of the carrier—a
condition which obviously does
not lend itself to distortionless
reception. The currents.at different
side frequencies will not be the same
for the same voltages, in general
falling off rapidly with increase of
frequency difference—tending, in
consequence, to give low toned,
muffled reception,

On the top of these effects is
now superimposed another one,
when we are using the self-oscillat-
ing valve as a rectifier. Efficiency
of rectification depends upon the
amplitude, so that if our valve was
a simple rectifier without reaction,
any rapid general rise and fall of
signals will result in an increased
apparent rise and fall in the tele-

| phones.

Captain Trevellen pointed out
recently to me that the results of
fading on an ordinary set using
high-frequency amplification were
large compared with these effects in
zero beat reception, and this. is
undoubtedly due to the fact that
any increase of signal strength
acting on a zero beat circuit results
in a smaller rise than would occur
in a straight circuit, thus tending
not only to minimise fading defects
there, but to decrease the accom-
panying change of efficiency in the

| detector.

Actually, I think the actions in
these circuits are still more com-
plicated than I have given here, and
they become very complex indeed
when we are trying to understand
super-regenerative circuits which
employ this type of circuit in its
unstable condition just as it is
going to start oscillating.

IMPORTANT NOTICE.

Readers who wish to bind their
numbers of “Modern Wireless
into volumes should in future
make arrangements for this with
! their booksellers, as the present
publishers do not supply bind-
ing cases, nor undertake the

binding of volumes of “Modern

Wireless Mmoo

-
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A
SPECIALITIES

PERMANENT DETECTOR

giving the utmost sensitivity and
stability. Extends to fit clip up to zin.
apart, also omne-hole fixing. Nickel
plated. No. 344. . 2/9

Send for ** Book of Tnx M W.z

TRIX SLIT INSULATORS.
Shown below full slze provide the most
convenient means of erecting indoor
and cutdoor aeriiais. Wtire s simply
hooked in the siot, Best whiteporcelain.
No. 350, per doz. 1/3

FROM ALL DEALERS, IF ANY DIPPICLTY, APPLY :—
ERIC J. LEVER, 33, Clerkenwell Green, London, E.C.1.

*Ph one Clerk, 3014/5. Aud at L*pool, B'ham, Glasgow, &e.

ALEXANDER BLACK

THE WIRELESS DOCTOR ===
Will call (anywhere London and Home Counties)
and put your set right. Sets installed—maintained
and brought up to date. . A spccialist is Elstree
Sets, Solodyne demonstrated."’

22, WOODVILLE GROVE,
LONDQN, N.16 Clissold 3687

LECLANCHE POROUS POTS—

Genuine miniature porous pots for Wet H.T. to
fit 2} x 3]ar. registering 1-4 volts ; 3/- per do7,

Non-conductive Glass gars 1i- doz,, Waxed, 1/6
per doz. Sacs 1/8 doz. Zincs 1/« doz. Send lid.
stamp for Price List and Instructions.

Carriage and Packing extra.  Trade Inquiries .

THE ETON GLASS BATTERY CO, (DeDt M),
. St. Mary's Road. London. E.10

CABIETS

l’ol' BRITAINS BEST,
Standard. - Baper.

Elstree Solodyns-.. 45/- 75/- 95/
All British Six 50/- 85/~ 105/-
Elstree Six 75~ 95/~ 126:-

65/~ 80/~

Drawing Room Five 35/-
GU. —Super and De Luxe Models to
be the same High Grade Work and Finish as
suppiled { H. H. Anspach, 1st Prire, Chirnco,
Envelops of Cabinet Designs, No. 22. FREE.

PICKETT’S CABINET «M.W.)
WORKS, BEXLEY HEATH,

e e
oo

TO ALL
ADVERTISERS

Please note that
all communica~
tions concerning
advertising in
MODERN WIRELESS
POPULAR WIRELESS
WIRELESS
CONSTRUCTOR

must be made to
JOHN H. LILE, LIMITED,
4, Ludgate Circus, London, E.C.4

(" Phone : City 7261),
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possible in an ordinary amplifying
valve curve, then you will have
visualised the real state of affairs.
And if you find that with your
‘“ smooth-as-velvet ”’ ultra-efficient
rheostat you do all the useful
wo'k on comparatively hairs-
breadth movements, you now know
the reason wL.y.

In my very humble opinion every
rheostat, whatever its maximum
value, should have its winding ar-
ranged either like Fig. 6a or Fig. 6B.
In the former instance the turns are
czcwded towards one end—the end
representing maximum resistances
(nearest to the “ Off ” position).
In Fig. 68 the turns of resistance
wire are made greater in diameter
towards this same point.

Desigred for Average
Purposes

The exact degree of graduation
requires to be very -carefully
thought out in each individual
case of rheostats of varying maxi-
mum values, taking into considera-
tion the average purpose for which
they will probably be used.

There are, indeed, many points
that would need to be taken into
the calculations- of any manu-
facturer sufficiently progressive to
consider the subject worthy of more
or less intensive research.

The filament rheostat may be
obsolescent, but that is no reason
why it should be old-fashioned in
design, It is still worthy of better
treatment than it has so far
received.

In conclusion, if- I Liave omitted
to mention certain tl.:rgs which
may appear to some of iny readers
to be relevant to tke discussion,
my excuse is that, in my opinion,
and I have studied the matter
closely, such do not affect the
principles involved, and would be
out of place in this comparatively
brief risumé of the subject.

POPULAR WIRELESS

The Prog.essive Radio
Weekly which caters for
Radio

all classes of
Enthusizsts.

ON SALE EVERYWHRERE
ON- THURSDAY,

PRICE 3d.

MODERN WIRELESS

CAXTON WIRELESS CABINETS

THOUSANDS OF SATISFIED CUSTOMERS.

All Polished with new enamel that gives a glass hard swrface that eannot be soiled or seratched,
Ebonite or Radion Panels Supplicd and Perfectly Fitted at low extra cost, SENT FREE—Catalogue
of Standard Wireless Cablaets ia various sizcs and woods.

Elstree “Solodyne”

Specially designed for this famous Radio Press Circuit. All details and dimensions conform
to their specification, cnabling constructors to follow the layout without difficul*y.

PRICES s
Light Fumed Oak 61/-  Dark or Jacobean Oak 65/- Real Mahogany 68/-

Prices include either “full front”” with handsome solid raised panel, as illustrated, or beaded

doors, allowing ample space for tunlnq] controls, etc.
ed at 3/- extra,

CARRIAGE PAID U.K.

suppi
CASH WITH ORDER.

Glass panelled doots can also be

PROMPT DELIVERY,

Packing Case 5/ extra repald if Case returned within 14 days Carriage paid to Works.

CAXTON WOOD TURNERY CO., MARKET HARBOROUGH.

WET

Size 24" high., 13" sq.

(Leclanche Type) H.T. BATTERIES.

CAPACITY DETAILS ; The No, 1 Sao Element will give a current ot 7 milliamperes for 6 hours a day ;

the No. 2 Sac Element will give a current of 14 milliamperes for 6 hours a day. The first cost of com-

plete rells fitted with No. 1 Sas Elemsnts, including § months upkeep, is under 3d. a volt, With the

No. 2 Sac {t is 4d. a vot, The construction is eimplicity itacit. Bend 1fd. stamp for rll particulars.
Full lostructions for assembilag sent with each order.

Jars (waxed) o...0e per doz. 1/8 o, } 8a0, with terminals per doz. 2 3 5
Zines ...... » o 1k “‘,,',‘;:- Ro, l LR A P I:e, ., 80 Carriage
No. 1 S8 igourseets od_ub ~ 100 No, § 8a0, with terminals ,, ,, 3,9 Extra.

NOTH NEW ADDRESS !
WET H.T. BATTERY CO,, 12, Brownlow St., High Holborn, W.C.1.

IRELESS.—Capable, trustworthy men

" with spare time, who w.sh to substan-
tially increase income, required where we are
not fully represented.  Applicants must have
practical knowledge of installation of Set and
Aerial, be householders or live with parents,
and be able to give referenccs; state age and
experience. Address: Dept. 50, General Radie
Co..Ltd., Radio House, Regent Street, London, W.1
e

Sets to suit you—Terms to help you
IF you huy one of our Your enjoyment can thus

many sets, deferred start straight away with-
paymentscanbearranged out any financial worrm
to suit your conveniernce. . . 0

Componerts and acces-
sories guaranteed, too! Send for Catalogus My
77, City Road,

New Times Sales Co., London, E.CS.
e e Y
7936

RELIABILITY
WIRELESS GUIDE

New Edition No. 9, Com-
plete Relerence Book, and Price
List of everything in Wireless,
Send Postcard Now. IPs FREE.

Trade supplied.
\ JJH TAYLOR & CO
6-RADIO HO

uss
ACAULAY ST-HUDDERSFIELD.

ACCUMULATORS
ON EASY PAYMENTS

High Tenslom Accumvlators buflt up from 20 Volt sections
18/- each. Eaample; 60 Volt H.T. 45/- CASH, or 12/6
DOWN and 6 monthly payments of 6/-. Carriage Paid.
Batisraction) r money back. Write for lists to DEPT. 12,

Coventry Direct Suppliss, Lid,
23, Warwick Row, Coventry,
Auny Wireless Goods su-
plied on easy payments

i

e

YT s
to HEADPHONES LOUD-SPEAKERS
TRANSFORMERS COILS .
First-class workmanship only. That is just the vital
difference. We are specialists with almost ;0 years’
experience in every form of intricate and accurate
coil winding, and we guarantee that work entrusted

TE L A AL R 2

to us will be returned to you as good as new, il not:

better, This is no idle claim, but the unsolicited
opinion of scores of satisfied clients.
THEB VARLEY MAGNET COMPANY
(Proprietors, Ollver Pell Control Ltd.}
Bloomfleld Road Woolwich. 5.E.18
Telephone Wootwich ok88
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PEROXIDE FOR
HEADPHONES g

®
NNANN N eI AN A AN A NI NI a8 1)

HERE is perhaps nothing
more repugnant to the eyes

(and the ears) of a seasitive
individual than having to wear a
pair of headphones the earpieces of

@@@@@@
@D

- which have been allowed to get

into a dirty comdition.

Dirty headphones are things
commonly te be seen nowadays.
And no wonder. For when it is
remembered that the human skin
under any degree of heat or pressyre
exudes small zmounts of natural
oil and grease, it will readily be
seen that such natural exudations
must in time accumulate upon the
surfaces of the 'phone earcaps, and

also-upon the diaphragms, thus pro- |

ducing * dirtiness.”
A Simple Remedy

Now, ’phones which are allowed
to remain in this condition are apt
to suffer in actual working efficienecy
in the long run, owing to. the fact
that the metal diaphragms become
attacked by the natural grease of
the skin,

Fortunately, there is a very
simple method of getting rid of this
undesirable condition: of affairs.
Give the affected 'phonmes a rough
wiping owver with a soft piece of
rag. Then carefully umnscrew the
earcaps, and place these, together
with the ’phone diaphragms, in a
bath of weak hydrogen peroxide
solution. This seolution may be
prepared by diluting one part of
ordinary commercial hydrogen: per-
oxide with three or four parts of
cold water.

After Illness

The ’phone diaphragms and ear-
caps should be completely im-
mersed im this solutiom for two or
three hours, Afterwards they
should be removed from the solu-
tion, carefully rinsed in cold water,
and then wiped perfectly dry with
a clean rag.

The result of this hygienic treat-
ment will be that the diaphragms
and earcaps of the 'phones will be
retained in a clean and sweet con-

dition, they will be perfectly sterile, ’

and any slight corresion which
may have set in on the surfaces of
the diaphragms will be cleared
away.

In the normal eowrse of events,
there is mo need to comduct this
treatment more than ence in about

two or three months, although, of

course, if an invalid suffering from
a bad cold or a more serious in-
fectious disease has made use of the
‘phones, the above cleansing and
disinfeeting treatmeut should be
given before the 'phones are used
by any other person.

It is not absolutely essential to
use peroxide of hydrogen for the
above purpose. A weak solution of
potassium permanganate (of such
a strength that the liquid is coloured
a pale pink) can. be employed
instead, and is rathar less expensive.
The ome disadvantage about the
permanganate treatment, however,
is that this solution has a tendency
to produce a greening of the
ebonite or compesition earcaps of the
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‘phones, especially if such materials
be of inferior quality, as, uafor-
tunately, with excessively cheap
headphones, is very often the case.

Beware of Carbolic

Do not, however, under any cir-
cumstances, employ carboli¢ acid
or similar solutions for the pur-
pose of disinfecting headphone ear-
caps. The disinfecting part of the
job will be performed effiziently
enough, but, unfortunately, power-
ful disinfectants of this latter
nature have -an injurious -eftect
upon ebonite and ebonite compcsi-
tions, and thus their use on ‘phone
earcaps wounld ‘most - likely bring
about unwanted econsequences.
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The really beautiful JLoud Speaker

HE early car was an ugly brute. When they had per-

fected it mechanically, though, motor manufacturers

turned their attention to its appearance. Changing
something here, adding something there, it was gradually
evolved until to-day, the graceful beauty of many cars is
fair to see.
There is an exact parallel in the Loud Speaker. The appear-
ance of the original loud speaking inst:ument was far from
attractive. Distasteful, almost. As with the motor manu-
facturers, Wireless engineers concentrated their artention
upon improving the reproducing qualities of the loud
speaker. Tone improved. Volume increased. But the old
hotn remained. Then the demand arose for the ‘loud
speaker beautiful.” In meeting this need, S. G. Brown led
the way. The Cabinet and the Q, set a new standard in
design. Many instruments appeared which were really

distinctive and g-aceful in appearance. To S. G. Brown,
Lid., however, it was left to produce the reaily beautiful
loud speaker. They did it in the Disc you see here.

Ihe graceful limousine of to-day is a far cry from the
“ boneshaker ” of twenty years back. The artistocratic
J5rown Disc Loud Speaker is: just as great an advancement
upon the loud spsaker of pre-broadcasting days.
It you have watched the development of the loud '
speaker you'll appreciate just what tremendous for-
ward strides the Disc marks. Hear it at your
Dealer’s and appreciate this for yourself. You'll
covet the Di:c.

Gold, White and Gold, £7 7s.
Oxydised Silver - - £8 8s.

Disc Loud Speal{er

S. G BROWN, Ltd., Retail Showrooms :
Western Avenue, North
”Acton, London, W. 3.

19, Mort'mer Serzet. W1 ;
Wholesale Depors : 2. Landsdowa Place West, Bath: 120, Wellington Street. Glaseow. 5-7. Godwin Street, Bradford;
Cross House, Westgate Road, Newcastle, Howard S. Coake & Co.. 59. Caroline Sireer, Birmingham. Robert Garmany,
Union Chambers, ¥, Union Street, Beltase.

1%, Mootfields. Liverpool; 67, High Streer, Southampton.

Giltber Ad. 7915
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BOTH THESE
COMPONENTS ARE
USED IN THE
FAMOUS P.,M.
CIRCUITS.

\'\.'*.

k]

b Advi, RI. Lid., t2, Hyde S;., New Oxford Si., London, W.C.1.
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No matter what type of instrumeiit, R.I. commenice to market,
that instrument establishes a precedence trom the start. In
H.F. Chokes as in Transformers R.I. again lead the field, not
because of any marked inferiority of rival products, but

tbecause the 27 years' experience gained actually in the de-

% signing and productiou of first-grade radio instruments shows

R.I. Ltd. exactly what is required in a component and the
method of construction that is most efficient.

THE R.I. HIGH FREQUENCY CHOKE

is another reynarkable R.I. component designed for circuits where
a tuned-grid circuit is employed.

Being an R.I. product, it has all the features necessary to give
improved working of this circuit. for, as it 1s used virt\mllg in
parallel with the tuned circuit, it is important that the high
frequency resistance and sclf-capacity are negligible in order te
maintain selectivity and efficiency. P

Hence the new R.I. H.F. Chokerpossesses a hizh impedance
value and is wound in well-spaced 8éctions on a low loss gkeleton
former ; it is quite suitable for wave-lengths of from 50 to 4,000
metres and no observable increase in the H.F. Resistance of the
parallel tuned circuit will result.

Price 12/6

THE R.I. MULTI-RATIO TRANSFORMER
with a self-capacity of only 18 micro-microfarads.

Seven ratios—three impedance values—a self-capacity of only
18 micro-microfarads-—these are the three reasons why the R.f.
Multi-Ratio Transformer means perfect audio-frequency
amplification,

The result of its unique construction is an instrument that
minimises the likelihood of distortion in your L.F. stages.

It is only by using a transformer with a range of ratios and
unpedance values allowing of its use in any circuit and with any
valve, plus a minimum self-capacity, that you can hope to
obtain the kind of reproduction which will please you.

Fit the R.I. Multi- Ratio Transformer to your set to-dar and
notice how immediately the reproduction reaches so cléscly
the distinctness and quality of tone of the original.

Price 25/-

Write for the R.I. Green and Gold Catalogue.

BETTER RADIO

THE MARK OF

Publisbed by THE AMALGAMATED PRESS (1922), LimiTeD, The Fleetway House, Farringdon Street, London, E.C.4, on the 1st of each month, and printed by

OpHaus PrEss LimiTED, Long Acre, W.C.2,

R gistered for transmission by Canadian Magazine Post. Subscription rates:—JInland and abroad, 17s. per annum, 8/6 for six months.

Address for Advertisements only—JouN Hj LiLg, LimiTep, 4, Ludgate Circus, London, E.C.4. Telephone: City 7:61.

Sole Agents—Australasia.

G mpoN & GOTCH (AUSTRALASIA), LTD. ; South Africa, CEN1kaL NEWs AGENCY, L1p.; Cenada, IupERIAL NEWs CO. (CANADA), LTD,—March, 1927,
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His clutching, thieving fingers

cannot harm this new Cossor

Kalenised filament

ORMALLY the filament of

a valve is a slender thread
of metal subjected to intense
heat. From the time the first
valve was made, heat—in the
form of an electric current—has
been required to produce the
necessary electron emission
from the filament.

But Heat—although a good servant—
is a bad master. His thieving fingers
have robbed every filament of many
hours of useful life. Through excessive
heat metal becomes crystallised.
When in this brittle state it is suscep-
tible to the slightest knock. Even ex-
pansion and contraction under tension
is sufficient to cause a fracture. That
is why the ordinary valve has only a
comparatively short life.

Now at last Heat has met his match.
His services have been dispensed with.
The new Cossor Kalenised filament

Cossor

daw. or A. C. Cossor Ltd., Highhury Grove, N.s.

emits a torrent of electrons practically
without heat. The familiar glow is
entirely absent. Experts agree that the
Kalenised filamentis one of the greatest
fundamental improvements in wireless.

Even after prolonged use the Cossor
Kalenised filament never becomes
brittle—it is still pliable. Whilst the
electron stream emitted is hundreds of
times greater than that to be obtained
from an ordinary filament. Obviously
the greater the emission, the more
efficient the valve and no other valve
equals in intensity the emission given
off by the Cossor Kalenised Filament.
That is why Cossor Valves are setting
entirely new standards for volume, for
purity and for extreme sensitivity to
weak signals.

Let your next valve be a Cossor,
therefore, and enjoy anew the
pleasures of Radio freed from
the continual expense of valve
replacement.

e

2

Cossor 4-volt Power £
Valve now available

HE new Stentor Four power valve is
now available. Co-axial Mounting
(exclusive to Cossor) ensures life-long
uniformity. Even under the hardest
blow it is absolutely impossible for the
elements t0 move independently—they
are securely anchored to each other in
ermanent alignment. The Kalenised
lament ensures a terrific electron
stream, which in turn means the greatest
possible volume with a remarkable
purity and freedom from background '+
noises. Filament voltage 3'8 volts.
Consumption. "1 amp Impe-

dence 5000 ohms. Amplifi- 18/6 I

cation Factor 5.

Cossor Point One (2 volts)

210 H(Red Band) H.F. Amplifier. ]4/_
Con sumption “1amp.

210D (Black Band) Detector ]4/_
Valve. Consumption ‘1 amp.

P(S T Val
Conomprion 13omp < 18/6 X

the Valve which

serves you longest

Gubders Ad. 7043
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This set is the

“‘last word”’ in

reliability and
efficiency.

An Introduction
By J. H. T. ROBERTS, bsc., F.nstp. |

HE wireless receiver which is described and illustrated in this

I book is one which is intended to represent for its class (2-v-2)
the last word in present-day design and practice. In stating that

the object in view has been achieved, one must exercise great caution,

and it is a statement which 1 certainly should never make had I
not satisfied myself as to its correctness.
The design of the present-day radio broad-
cast receiver is very different from that of some |
three or four years ago, when broadcasting
first commenced. In those days we were given
to understand that a detector was necessary, |
and that one or more stages of high-frequency
amplification might be employed to precede
the detector and one or more stages of low-
frequency amplification to follow it; “ valves”
were to be employed, these to be mounted in l
somo unspecified way, whilst  coils,” of

receiver.

to-date radio practice.

FOR $he first time in the bistory of radio it has

been possible to concentrate the activities of
practically all the leading wireless-set designerd
in the country on the construction of one Super

Each one of the recognised authorities cony
cerned in this work has specialised on one
specific section of the setf.
Modern Wireless ¢ Combine > Five—a receiver
which embodies everything that is best in up-

Ease of contro],
reasonable cost, :
and purity of :
tone are leading
features. of this
receiver.

circumstances, delivered a fair imitation of the transmission from the
station. i v

It would be correct to say that no branch ef science has ever been
subject, in the comparatively short space of some three or four years,
to such concentrated attention from thousands—perhaps millions—of
eager and intelligent experimenters as has been the case with the
science, or scientific hobby, of broadcast radio reception. It was
inevitable, therefére, that progress should have been _remarkably
rapid ; scarcely a week—certainly never a month—passes without
some important development or improvement being brought forward.

The development of radio practice as applied to broaddast reception
may conveniently be compared to the de-
velopment of the science or art of medicine,

| notwithstanding that the one dates back to

| antiquity, whereas the otier, ag we remarked

a moment ago, has practically the whole of

its history compressed into a very few years.

In medicine, the immense increases in know-

ledge which have resulted from research work

have rendered more and more difficult the work
of the general practitioner and have more than
ever made it necessary for individuals to
specialise in different departments of the art.

The result is the |

stated value but unstated character, were to
be used as inductances in the high-frequency

A similar state of affairs has been reached
in radio science and, indeed, many special;st,s

parts of the circuit; these various components were to be “connected | in different departments of the science already carry well-known and

together ” according to a circuit diagram, the output of the receiver
being supplied into headphones or a loud speaker which, in appropriate

well-deserved reputations. If a manufacturing company, for example,
be faced with a problem in audio-transformer design, they.call in the

Immediately Mr. Harris, with the assistance of other experts, bad completed the arrangement of the various components, the above flashlight photograph
was taken in order to obtain a permanent and accurate record of this very important stage in'the work of assembly,

“M ODERN WIRELES SS?”

DESCRIBES

M ODERN SETS
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| servipeg, not of a “radio engineer,” but of a transformert
= specialist ; it would be invidious, perl)aps, at this point to
refer to particular names, but the mention of transformers calls
RS up at once to the mind of the well-informed experimenter
‘§ several familiar names. The same remarks may be made with
N regard to valves, and again with reference to loud speakers.
N \ Indeed, we have already specialists in the different departments
N ' of radio science just as definitely and as inevitably as we have
e specialists in the different departments of medical science.
The Technical Editor of Mobern WIRELEsS, when he set
out to produce le dernier cri in 5-valve receivers of this type,
Q adopted the only proper course in calling in the aid of
specialists. The names of the authors of the sections in the
L following pages are all well known to the wireless public, and
each is kan au;hority upon the subject with which he has
o 3 undertaken to deal.
32 No part of the wireless receiver is more important than the
high-frequency coils, and I should say that it was in this feature
It ) of a receiver that thcre was perhaps tie greatest liability for
] L 1% meificxency to creep in. In the receiver to be described, the
TRV ] design of the coils has been undertaken by Mr. G. P. Kendall,
T‘* >,3- ! A whose name alone is a guarantee that the coils specified are as
:{\ 5 N =
YRR Lo 4 |
& §F S s | .
2 e . Components Required
§ &§§ Pelcl (A x 8 in. x 1 in) with Gubinet, Basshousd |
3 an tets arnngion g. Lo,
§ i I I ;3. goLFl‘l Sl;\:}-M?tﬂtz)l(:lConQOn;ers ‘(2;)05 (Ormond) |
=-0llm 80sta granic-Pacen
g‘ 3 - 1 On-0ft Switch (Igranic or Lissen)
%I\% P h - \F‘ ) 14:1 L.F. Transtormer (Marcoupnone Ideal)
X 0 0 1 Talephone Transformer (Pye)
WA 1 %%33.833 oll‘un A\n:ddegegiztancez v(Vzlarle)y)
. ohm Anode Resistance arley,
- 1 ELF. Choke (Varley)
~— ax 7 2 1-mfd. Mansbridge Condensers (T.C.C. or Lissen)
o 8% 1 "0l-mfd. Mica Condenser (Dubilier Type tiu)
o= ©° 2 *006-mfd. Mica Conden3ers (Lissen or Dubilier) |
T \'* ] i ! 1,0003-mia. Miea c?gamer (Lissen or Dabilier) {
meg, Resistance (Dubilier Luwmetonm.
" o e 1 *5-meg, Resistance (Dubilier Dumetohm)
sls ] ® 5 Valve-Holders (Benjamin) !
3 5-pin Coil Plugs and Bases (Peto-Scott)
- o83 2 Baseboard-Mounting Neutralising Condensers (Peto-Scott)
~ % Y 3 3¢ % glenceflz;‘);xélei:‘;;re. 1} in. dia., 2} in. long
I y | 11 Eelex Terminais (J. Eastick & Co.)
\¥) - i 3 Terminal Strips (1 7 in.x2in.x } in., 2 2in. X2 in. X }in.)
G’ b3 > Screws, Wander Plugs, etc.
} | or | 1 0z. 24 S.W.G. Eureka Wire (Dnuble Cotton C>yvered), or one
1 i cogxp‘l;te Ata;)ped resistor to “ M.W,’’ specification (Wright
t an eaire,
1 ! = = =
% efficient and as suitable for their purpose as the present state
of knowledge permits. Mr. Kendall has not only written widely
on the important and difficult subject of high-frequency coil
< design but, what is more, he has devoted an immense amount
~ of study and experiment to this subject, of which he has
=2 made himself a master.
Acknowledged Experts,

In the design of the low-frequency amplifying stages there
is room for considerable diversity of opinion : some constructors
pin their faith to transformer-coupled stages, others to resistance
coupling, whilst others, again, believe that improved purity is
obtainable by a judicious mixture of the two. Mr. Johnson-
Randall is a noted expert in low-frequency amplification, and
his design of this part of the circuit may be taken to represent the
most efficient arrangement in conjunction with other parts of the
circuit.

The stages of high-frequency amplification are the special
charge of Mr. Allinson, whose -name is so well known in
association with the design of this type of circuit. It is un-
necessary to say that in Mr. Aliinson’s hands all the details
which make for H.F. amplifier efficiency have been given
every consideration.

Mr. P. W. Harris has given the benefit of his unrivalled
experience in the matter of the layout of components, and
although Mr. Harris’ name and reputation are an adequate
guarantee that the matter has been handled most ably, I
may remark that he has devoted even more care to the layout
of this particular set than in the case of perhaps any of the

— —— — ]
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numerous sets with which he has been so successful. Although the
components are compactly arranged into a small space, nothing has
been sacriticed to * crowding,” and all spacings have been defined to a
fraction of an inch

The valves for the set are under the special care of Mr. Keith Rogers,
who possesses a most extensive knowledge of present-day valves, their
characteristics and their suitability for special purposes. Mr. Rogers has
carried nut very considerable investigations with valves since days
prior to the advent of broadcasting.

There is, | think, a tendency amongst constructors to regard the
condensers in a set—particularly the fixed condensers—as components
which, apart from what may be called their mechanical or eonstructional
features, are much of a muchness. This, however, is far from being the
case, and there may be as much difference between the similar conden-
sers as between chalk and cheese. The proper choice of eondensers,
and their use in the set in the proper way, are vitally imprtant factors
in determining the efficient working of the circuit as a whole. The
reader will therefore be pleased to know that Mr. Barton Chapple—
whose reputation needs no comment—makes himself responsible for
the supervision of this particular section.

Leaving No Room For Doubt.

Mr. J. F. Corrigan, whose articles on crystals, as well as on a variety
of other interesting subjects, arc always so much appreciated, has
dealt broadly with the considerations to be borne in mind in wiring
the set. Although the cunnecting together of the various components
into an united whole might seem to be a simple matter (it is one which
is too frequently completed in a scramble, in order that the final strains
of the Savoy Bands may be caught for “ testing  before 11 p.m. Y
there may be all the difference between efficient and poor operation
in the manner in which the wiring is carried out.

Mr. C. E. Field, who is an .authority on the subject of loud-speaker
reproduction, undertook the supervision of that section of the
*“ Combine ™ set with which this subject is intimately concerned.

Finally, upon Mr. G. V. Dowding has fallen the onerous duty of

1

collating the contributions of the various experts mentioned, and the

taunching of the receiver as a masterpiece of concerted effort.

So many designs and circuit-diagrams of multi-valve receivers have
been put forward during the past two or three years that the constructor
contemplating the making of a set is apt to be bewildered by the variety
offered for his choice. It is to be hoped therefore, that this 5-valve
receiver, representing, as it does, the united and considered decisions of
a team of experts, will leave no room for doubt or perplexity, but will
commend itself to the prospective constructor as the 5-valve set of
the present dav

=1

|

| THE HF. STAGES |
i By C. P. ALLINSON, AMIRE. |

appear to be a somewhat simpie matter, there is a considerable

number of considerations which have to be taken into account
if really consistent and satisfactory operation is to be obtained from
this side of the receiver.

For the H.F. circuit of the * Combine ” Five I have chosen a scheme
which I first used some months ago, and it is the outcome of a eon-
siderable amount of research on my part into the question of H.F.
amplification. A deseription of how this circuit came to be evolved
has been given in “ Modern Wireless,” its development being dealt
with in detail and certain variations of the eircuit also being given.

The scheme which was wnrked out in this way has been incor-
porated in several receivers which 1 have designed from time to
time, while I have also used it to a considerable extecnt in my own
private work.

The intending constructor, thercfore, can have every confidence
in the performance and reliability of this circuit, rince it has been
tested and tried out in actual practice over a considerablc period.
Needless to say, it is of the ncutralised type. and | would like to
empharise here that if the utmost efficiency as regards range and
power is to be obtained from the H.F. side of a receiver, tho use
of neutralised or stubilised H.F. amplification is certainily to be advised.
It has a number of advantages, among which are increased sclec-
tivity, the grcatest amplification from the H.F. valve, and ease of
control

SI,THOUGH, at first sight, the desizn of an H.F. amplificr may

Suitable For All Wave-lengths.

A form of trouble peculiar to neutraiised ecircuits which occurs
in some cases, even when only one stage of H F. amplification is
used, is that due to parasitic oscillation, and it is most unportant
that any circuit used he entirely free from any risk of this ocenrring,
otherwise the efficiency of the H.F. side of the receiver is completely
nullified. It is alzo important that the circuit be suitable for use on
the long waves, for there are, no douht, a number of experimenters
who desire to receive the long-wave stations, such as Daventry,
Hilversum, Radio Paris, ete. Certain circuits. although satisfactory

A back-of-panel view of the compieted set with valves and coils in position,
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for use on the short broadcast wave-lengths, are, however, not suitable
for use on the long ones. l

The circuit I have used is entirely free from any trouble of this
deseription, and it has been proved in practice to be entirely frec
from parasitic oscillation, even when using three or more stages,
providing always that due care is given to the construction of the
receiver when a large number of stages is being used, while it may be
used with equal success on the long waves as on the short oncs.

An important point in the design of an H.F. amplifier is the question
of the coils, and the actua! design of these has been cntrusted to
Mr. G. P. Kendall, who is an acknowledged authority on the subject.

A Few Operating Notes.

It is the usual practice nowadays to employ a valve of the high
impedance, high amplification factor type for H.F. amplification, and
the popularity of this class of valve is well deserved. Assuming, there.
fore, that these valves will in nine cases out of ten he used for this
receiver, the constants of the inductances used in the H.F. circuit
have been designed to work with valves of this description.

It should, therefore, be borne in mind when using this receiver,
that if the best results are to be obtained a valve of this description
should be employed, for the coils have heen designed with the correct
turn ratio between the primary and secondary windings, the corrcct
degree of coupling, and a suitable H.F. resistance to mateh with this
type of valve.

At the same time the valucs are not extremely critical, and valves
having impedances lying between 20,000 and 30,000 ohms, with ampli.
fication factors of from 15 to 25, are entirely suitable for use in this
set. Other valves, however, may be used, but if the very utmost
is to be obtained from the receiver, then the valves recommended
are certainly to be advised.

Let us turn to the theoretical circuit diagram, as it may be of
interest to discuss one or two of the points of this receiver. It will
be seen that between the centre points of the two grid coils, L, and |
L,, two resistances, R, and R,, are connected. The values of these
resistances are 100,000 ohms each, and it is important that they
be of reliable make, otherwise trouble will be introduced. It may
be found in some cases that an advantage will be obtained by using
a small amount of negative grid bias with the two H.F. valves. This
will help to sharpen up the tuning in cases where interference is |
experienced, and also will result in economy in plate-current consump-
tion—a very vital factor when a multi-valve receiver is being employed. ‘
The actual value employed should not exceed 1} volts, and this only |

LOUDSPEAKER L.T#. L.T.~ HT.—- HT.+ HT+

HT. +
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when H.T. voltage of 80 volts or more is used with the H.F valves.
A couple of dry cclls may therefore he inserted at the two points marked
with a cross, and should be connected so that the ncgative terminal
goes to the resistance and the positive onc to the L.T.—bushar.

In consonance with modern practice, two small shunting con-
densers, C; and Cg, are connected between the H.T. positive side
of the anode coils, L, and L;, and H.T. negative, and although these
may not be absolutely essential to the functioning of the receiver,
I would strongly advise you not to leave thesc components out.

The neutralising capacities are shown at C, and C;, while the
three tuning condensers, C;, C, and Cq, are all of the same value.

Anode-bend rectification is used with the detector valve, and a
small battery, G.B,, is connected in the grid lead as shown, and enables
the correct bias to be obtained.

A few operating notes may be of use here, and the first thing to
do is to get the receiver properly stabilised. 1 will assume, thercfore,
that you have completed the receiver, which has passed through
its preliminary tests, and you have now connccted it to the aevial
and earth preparatory to using it.

Tune in your local station and adjust your three tuning condensers
until the signal is at its maximum strength. Now break the first H.F.
valve filament circuit by wrapping a piece of thin paper round one of
its filament pins and rotate the neutralising condenser, C,. till a
position is found at which the signal is at minimum strength or else
entirely inaudible. At this point the capacity of the valve is exactly
neutralised and this stage of H.F. amplification will be free from any
tendency to oscillate. The second H.F. valve is neutralised in the
same manner, and it will now be found that the whols set is completely
stable at all settings of the tuning condensers

Stable At All Frequencies,

It will, however, be found an advantage in many cascs slightly
to reduce the capacity of the two neutralising condensers. This
will enable a small amount of natural reaction to be introduced
into the two H.F. circuits, thus reducing their resistance and increas-
ing their efficiency. Tbis should be done with care, however, and the
whole wave-band should be explored with the three condensers
every time the neutralising capacities are reduced to see that the set
does not go into self-oscillation at any point. The correot setting
of the neutralising condensers should be noted, so. that when it is
desired to use either of them as a reaction control when carrying out
distant reception, you may, if you desire, easily reset the condensers
at values which make the set completely stable at all frequencies.

{
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This back-of-panel view .of the set should assist the constructor in the wiring.

“MODERN WIRELESS” SETS ARE

TESTED, -

TO

RELIABLE AND up DATE


http://www.cvisiontech.com
http://www.cvisiontech.com

Presented Free with MopERN WIRELESS, March, 1927.

| THE L.F.

STAGES
| By A. JOHNSON-RANDALL.
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~ designing the L.F. portion of this receiver, I have endeavoured

to meet the requirements of practically every class of reader.

H T had chosen I could have arranged the cireuit to give enor-
mous amplification with reaconable quality. Alternatively it would
have been a fairly simple matter to have designed a circuit giving
a perfectly even amplification of all frequencies with a fair degree
of magnification.

1, however, decided to compromise by employing an arrangement
which I have found to be very eflicient from the point of view of
signal strength, combined with good quality. With suitable valves.
the amplification is very even over a wide band of frequencies, although
not quite so good as would be obtained with pure resistance coupling
on the bass notes. This is counterbalanced by the fact that the
average lond speaker, with a tightly clamped diaphragm, will not
reproduce the lower
musical frequencies
even if they are
present in the out-
put circuit.

The balanced
armature ‘“cone ™
type of instrument
is a much more
promising arrange-
ment. I have
noticed, however,
that in the case of
large cones there
is a ypronounced
tendency to over-
emphasise the bass,
coupled with falling
away of tne higher
notes.

With one “cone”
of large diameter an
objectionable form
of bass resonance
has been observed
when nusing a re-
sistance amplifier.

This could be eliminated by using a transformer in the last stage. | D.F.A.4 and S.T.61 valves.

Again, with a transformer in the last stage, I have found it easier
to avoid distortion on ioderate H.T. voltages, when compared
with resistance coupling. This is a distinct advantage to the listener
not in possession of a milliameter to enable him to diagnose distortion
arising from the valve characteristic.

Some Notes on the Circuit.

Referring to the diagram, V, is an anode-bend rectifier, a small dry-
cell hattery of about 44 volts, tapped at every 1} volts, being employed
to apply the necessary negative potential to the grid of the valve.

This valve has connected in its anode circuit a non-inductive wire-
wound resistance of 500,000 ohms, R, and the voltage variations
across this resistance are applied across the grid and filament of
V, and magnified. Results could be obtained with an anode resis-
tance of lower value, but the amplification would be considerably
less. A radio-frequency choke is joined in the grid lead of V, in
order to prevent H.F. from getting through into the L.F. portion,
and the H.F. component in the anode circuit of V4 is by-passed through
a small fixed condenser, Cq, joined between the anode and negative
filament leg of the valve. This condenser must be kept small, since
it will otherwise cut off the higher frequencies, and in addition, decreasc
the amplification.

For the transformer-coupled stage I have chosen a Marconi * Ideal,”
having a ratio of 4:1. The primary inductance is sufficiently high for
it'to he used with satisfactory results in conjunction with the majority
of small power valves at present on the market. Across the secondary
of this transformer is shown a 05 megohm leak, Ry, its presence

ALL THE LEADING EXPERTS

1

{ | lating an impedance of not less than 20 henries.

The grid-bias batteries can be held to the back of the cabinet by means of brass clips.

WRITE REGULARLY FOR

b

tending to prevent any resonance effects at the higher frequencics.
Much can be achieved with a resistance of this nature, and by decreus-
ing its value a control of volume is obtained.

In the output circuit T have shown an output transformer stipu-
This impedance
value permits a number of different types of valves to be employer
with success.

So much for theoretical considerations ;
operation of the L.F. stages.

The valve used as the rectifier should be of the high mu type. Amoungst

and now for the actual

’ those which come into this class may be mentioned the followiny -

Cosmos S.P.55/B (blue spot), and P.M. 5.B which have magnifications of
ahout 35; Marconi and Osram D.E.5.b, Mullard D.F.A .4, and the S.T.01.
{The S.T.61 A will be more suitable, but at the tie of writing is not
on the market.) These are all G6-volt valves, and on test in a resistance
circuit especially constructed for experimental purposes the S.P.55/B
type gave the loudest signals when used »s an anode-bend rectifior.

Concerning the L.F. Valves.

This valve, however, is rathcr microphonic and requires a carefully
chosen valve holder. Used as an amplifying valve, it does not suffer
from this disadvantage, nor does the P.M.5.B.

The D.E.5b; D.F.A.4 and S.T.61 all make good anode rectificrs,
and there islittle or
nothing to choose
between them. The
jouder signals in
the case of the
P.M or S.P.55/B
are only to be ex-
pected, on account
of their impedance
and magnification

values. Any valve
designed for H. I
work can be

employed, but it
should be remem-
bered that the hest
results are likely to
be obtained with
one specially
designed for resis-
tance coupling.

With 120 volts
HT. T find that
about 3 volts neg-
ative grid bias is
about right with
the D.E. 5. b,
In the case of the Cosmos S.P.55/B, 13
vnlts gives good results. For V,, the first L.F. valve, the Marconi or
Osram D.E.5, Mullard P.M.6, B.T.H. B 4, Cosmos S.P.55/R, S.T.62,
Burndept L.525 will give good’ results.

In the last stage, if signals are very strong a considerable grip
swing will have to be dealt with, and if such is the case I recominend
you to usc a super power valve, such asthe D.E.5A, 8.T.63, or L.L.525

If you prefer to use 4-volt valves, then for the two L.F. stages
two Cossor Stentor Fours or a Stentor Four and a super power valve,
such as the S.T.43 or its equivalent may be used.

I recommend you to use an H.T. value of not less than-120 volts
for the two L.F. valves. You may have some slight difficulty in decid-
ing what grid bias to use for V4 and V;.  J.et me tell gou how 1 decide
mine. I make use of Captain H. J. Round’s “rule of thumb ™ method.
You know your H.T. voltage and you also know the amplification
factor of the valve, since this is marked on the makers’ carton or
pamphlet. Divide your H.T. voltage by twice the amplification
factor of the valve, and add to your answer ahout 13 volts. This
will give you a good working valuc for the grid bias. In this way you
will find that with 120 volts H.T. a negative bias of 10} volts for V,
and 16} to 18 volts for V,, if you are using a super power valve, is about
right. Remember that when you are using a super powcr valve, a
9-volt grid battery is inadeqnate. You must have space for at least
two 9-volt batteries in series. i

If dry cells are to be used, then one of the super batteries must be
employed, if satisfactory working is to result Remember thdt with
the modern multi-valve set, employing two power valves, the total
anode current may easily be 20 milliamperes.

‘“MODERN WIRELESS"”

The batiery on the left
(for L.F. stages) should be of at least 18 volts if a saper power is used although in this photo only a small
battesy is shown.
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panel drilling details and baseboard-layout measurements.
nnecting wires which pass underncath the baseboard,
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CONCERNING THE CONDENSERS

H By H. J. BARTON CHAPPLE
l Wh.Sc., B.Se. (Hons.), A.C.G .1, D.I.C., AM:LE.E.

THE OUTPUT CIRCUIT
| By C. E. FIELD, B.Sc.

Ay
N examination of the circuit reveals many interesting features,
Aand it is obviously the result of careful thought, every effort |
being made to include details which recent experiments have |
proved to be the most efficient.

The combination of coils of 200 m.h. (L,, L, and Lg) tuned by
0005 variable condensers in the grid circuits of the first threc valves
is admirable, for a simple calculation shows that with the maximum
capacity in circuit the wave-length reached is practically 600 metres.
Assuming a minimum capacity of -00003 and neglecting coil capacity
the minimum wave-length becomes about 150 metres, so the complete
range meets all requirements on the normal broadcast band.

The H.F. currents at the battery ends of L, and L, will travel via
the -006 fixed condensers (C3and C6) to the filaments instead of through |
the H.T. battery with its inherent resistance. Choosing an average
medium of 400 metres the impedance at the correspondin% frequency
is about 35 ohms, a fair value, which, however, might be rednced,
without detriment to the performance of the receiver as a whole, and
even effect a slight improvement.

Any high-frequency components of current present in the anode
circuit of the rectifying valve will not pass to the grid of the fourth valve,
since they are forced back by the H.F. choke. The H.F.C. offers an
impedance of several thousand ohms to these currents, whereas the
condenser at the same average wave-length of 400 metres has an
impedance of 700 ohms, so the currents pass direct to the filament.
This leaves the rectified pulses of current to produce a large low-fre. |
quency potential across the 0-5 megohm resistance R, which are
passed to the grid of V, via the H.F.C. and the ‘01 condenser C,.

A General Survey.

The exact impedance of this circuit will depend upon the resistance
and inductance of the H.F.C. in combination with the series |

condenser (Z= »/R2+(WL -W—‘C)z). Hence it is not possible to give a |

definite opinion on the ‘01 value, owing to the unknown factor,
H.F.C. This condenser, however, is certainly of the right order.

The neutrodyne condensers C, and C, will naturally be of the usual
low capacity, while the reservoir effects of the 1 mfd. condensers C,, |
and C,, across the H.T.+-tappings and H.T. —will be readily appre-
ciated.

Taking a general survey of the condensers, the variable ones should |
naturally conform to the accepted present-day canons of low-loss,
which do not need recapitulating here. The insulation resistance of
the -006 condensers must be above suspicion, for in addition to up-
setting the performance of the receiver, the H.T. battery located l
between the first
tapping and H.T.
will be short-
circuited,and hencs
rapidly become
uscless. The same
remarks will apply
to the -0003 and
the ‘0l condenscrs,
although damage to
the H.T. battery is
not quite so acute
owing to the pre-
sence of the 5
megohm resistance /4
in onc case, and the &
-5 and -2 megohm
resistances in the
other case. Similar
reasoning will of
course apply to
the insulation of
the 2-mfd. con-
densers.

‘“MODERN WIRELESS’ SETS

Note bow neat the wiring 1s wben the L.T. leads are taken beueath the baseboard

ARE TESTED,

T will be seen that the loud speaker is not connected directly in
I the plate circuit of the last valve, but that an output trans-

former is employed.

So much has been written about the shortcomings of L.F. trans-
formers that an output, or telephone, transformer is often avoided
by the experimenter who is desirous of obtaining the best possible
quality from his set.

This is a mistake, however, for a good output transformer will
almost invariably improve the quality of reproduection, and, if really
suited to its position, may give quite an appreciable increase in volume.

is is because, if no transformer is employed, the steady plate
current flowing from the H.T. battery to the last vaive flows through
the speaker windings. In the ordinary type of speaker this may very
quickly weaken the magnets, giving reduced volume, or else saturate
them so that loud signals are unable to produce their full effect.

Selecting the Loud Speaker.

In many hornless and other speakers employing a moving armature,
the latter will be given an initial set which may have a bad effect
upon the quality if the movement is at all delicate.

Another, and perhaps the most important, reason for using a
transformer is that by so doing the risk of a breakdown in the speaker
windings, due to the voltage of the H.T. battery, is avoided.

In this respect the transformer is to be preferred to the choke-and-
condenser method of coupling, for, although the latter shunts the
steady plate current from the speaker windings, it does not protect
them from the H.T. voltage unless a condenser is connected on both
sides of the speaker.

Moreover, a suitable choke for the output circnit of a power valve
is very difficult to construct, for, if the winding is sufficient to give the
high impedance which is 8o necessary for an anode choke, the plate
current of the valve may very easily halve the inductance by saturat-
ing the core.

Very little need be said about the speaker itself, except that it
should be a good one, for at the present stage of development the
loud speaker is the wealest point in a wireless receiver.

This set, although not unduly elaborate, embodies practically
every refinement, which experience has shown to be worth while, and
is capable of taxing a loud speaker to its utmost capacity, and of
giving a quality of reproduction to which few speakers will do justice.

It therefore behoves the experimenter who is purchasing a speaker
to try several on the set itself before making his choice, for the most
perfect receiver cannot make an undersized or badly designed
speaker give good results.

Articles will

appear in |
| futureissues
of *“ Modern
Wireless ”
dealing in
greater de-
tail with the
handling
and calibra-
tion of the
‘ Combine *’
Five, and
letters from
readers des-
cribing their
exXperiences
with the set
will be pub-
lished from
time totime.

RELIABLE AND UP TO DATE
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T o‘ne time, tofspeuk of the  pe= —
.Z s “layout” of a wireless

receiver would be to use a | THE
phrasc of no particular meaning. |
In all the early wireless receivers i
the disposition of parts was settled 1 |
purely by convenience, often by |

“LAYOUT”
By PERCY W. HARRIS, M.IR.E.

(Editor of the ‘‘ Wireless Constructor”) |

was found possible to arrange the
various components in the detector
and audio-frequency circuits with
extremely short leads and in a very
compact way. A problem that
gave me some little worry related
to the placing of the output trans-

the size of the box available, and
very rarely had any relation to
electrical considerations. It was
not realised how important was the exact placing of parts and how the
same circuit could work in half a dozen different ways, according to
the manner in which the parts were disposed.

The layout of the *“ Combine ” Five has been most carefully con-
sidered in the light of our most recent knowledge of inter-action
between the various parts of a highly efficient wireless receiver.
Two leading considerations have to be borne in mind. On the one
hand all wiring must be kept as short as possible, and on the other,
while keeping to this shortness as far as possible, parts which are
liable to harmful inter-action must be kept at sufficient distance
from one another. Other less important but still desirable con-
siderations, are a good appearancc and a symmetrical layout.

In a circuit consisting of two stages of radio-frequency amplifica-
tion, a detector and two stages of audio frequency, the first con-
sideration will always be the best disposition of the radio frequency
side, as inter-action is far more pronounced in those parts. In
looking at the circuit it will be seen that we have three tuned radio-
frequency circuits and three radio-frequency transformers (for the
aerial coupler is really to be considered as such).

Mr. G. P. Kendall, B.Sc., in designing the coils, had in mind that
they should not be screened, but that their disposition should be
such that inter-action between fields would be reduced as far as
possible. A fairly wide spacing was thus desirable. Now these
coils have to be tuned by three variable condensers, and it is also
desirable in this particular circuit that these should be well spaced.
Thinking matters over, it occurred to me that the best procedure would
be to take the baseboard and panel of the set, and to start with the
output end, arranging the detector- and audio-frequency portions of
the circuit as close together as possible commensurate with efficiency,
in this way leaving the maximum space for the radio-frequency side.

An cxamination of the practical wiring diagram will show that it

-

former. and in the end I decided
that this should be carried on the
" front panel in the position shown.

With one end of the receiver 'aid out in this manner, it then became
much casier’ to start on the radio-frequency portion. There was
available, roughly, a little more than half of the baseboard and pancl,
and this obviously determined the positions of the coils and their
bases. The condensers had to be placed where shown so as to keep
the leads for the three radio-frequency circuits of approximately the
same length.

The valve sockets, fixed condensers, high-frequency choke, stabilis-
ing resistances and neutralising condensers, seemed to fall naturally
into the positions shown, while ideals of symmetry led to the choice
of indicated positions for the on-and-off switch and the filament

| resistance.

Construction Quite Straightforward.

From this brief sketch of the considerations leading up to the
choice of layout shown, let us see how to proceed with the work of
making the receiver. Fortunately this is far simpler than with many
sets using the same or a smaller number of valves. The front panel
should first be marked oft according to the drilling diagram, and the
condensers, variable filament resistance, and on-and-off switch fixed
in position, not forgetting to drill the holes for the securing screws
for the brackets. Personally, I always drill these first, and as they
need to be drilled accurately the following procedure is recommended.

Take the baseboard of the set and stand the ebonite panel upright
in front of it. Then, from behind, make a mark indicating the posi-
tion of the top of the baseboard. Place the panel flat on the table
(with some sort of protection undereath it, such as a pad of news-
paper), and scrateh along the lower end a straight line corresponding
with the top edge of the baseboard. Now take a bracket and hold

| it against the panel in such a way that the projecting portion, which

TELEPHONE FILAMENT NEUTRODYNE <0008 mfds
TRANSFORMER RHEOSTAT CONDENSERS VARIABLE
CONDENSER:
\ i
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e :'3 - \ _\. i
L.F 1‘ i : V'R i &
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& 100000
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will ultimately be serewed to the baseboard, is in its correct position.
The scratched line will serve as a guide for this.

Holding the bracket firmly in placo with the thumb, make two
marks through the holes in the bracket. On removing the bracket,
you will have the exact positions for the holes for the securing screws
Follow the same procedure with the other bracket and drill holes
just big enough to take 6B.A countersunk-head metal-screws.
Countersink the holes on the front of the panel either with a special
bit or some substitute, such as the end of a larger drill.

Before securing the brackets in position, drill the thrce holes which
take the wood-scrcws that hold the panel against the edge of the
baseboard. These holes should be drilled midway between the
scratched line and the bottom edge of the panel. The holes for the
variable condensers, variable filament resistance, and on-and-off
switch should now be drilled, whereupon you are ready to fix the
components and brackets into position.

1 would recommend you to secure the panel to the baseboard at
once, as the positions of the projecting parts will be a useful guide
in placing the baseboard-mounted componeunts in position. With the
practical wiring dingram as a gnide you will have no difficulty in
mounting these parts, and you will find that in most cases half-inch
No. 5 round-headed wood-serews will be suitable. In a few cases,
such as the Mansbridge condensers, half-inch screws will be a little
too long, but if you place a fairly thick pad of paper underneath the
baseboard when screwing these components down, you will not injure

The filament wiring 13 maialy run underneath the baseboard as is shown by this pbotograph.

the table beneath. When all parts are screwed down, turn the base-
board on end and file off any projecting points.

You may have » little difficulty in mounting the Varley choke in
position. The method of securing this is by means of a wood-screw
in the bottom of a tube, and this ean only be reached with a long,
thin screwdriver. A more satisfactory way of mounting this choke
on a baseboard is to abandon the woud-screw altogether and to drill
a hole about 3/16th in. diameter in the position the choke is to occupy.
A metal-screw is supplied with the choke, but as this is only of sufficient
length to grip the choke when passed through a }-in. panel, and as the
baseboard will be thicker than this, you will have to countersink the
hole in the bottom of baseboard rather deeply. The metal-screw can
then be passed through the baseboard and screwed into the threaded
hole in the choke.

THE COMBINATION
RESISTOR
By K. D. ROGERS

HE use of the variable filament rheostat in modern sets is rapidly

I dying out, except in those cases where critical adjustment of
filament temperature is essential.

the MopERN WIRELESS “Combine”’ Five it was decided to eliminate this
component as far as possible, and not only to eliminate it, but to
eliminate its successor, the resistor, as far as was feasible. It was
considered advisable to employ a variable rheostat for the detector
stage, as the rectifying valve hasto operate on the anode-bend ﬁrinciple.
In order to suit every constructor, should he vary somewhat from

Therefore, in the design of |

|

|

the specific valves used in the original set, a special resistor was de- | « X
signed so that a series of different resistances can be obtaincd. This | constitute the audio- or low-frequency side of the circuit, and, aithough

B E M ODE R N AND R E A D

Presented Free with MopERN WiRELESS, March, 1927.

is made possible by winding the resistor in three sections and so
utilising those sections and carefully ehoosing their resistances that a
variety of resistances can be obtained sufficient to cover the use of
any valve By a serics-parallel arrangement of connections to the four
terminals on the rheostat a variety of twelve different resistance
values can be obtained.

Those available on the resistor used in the orizinal ¢ Combine ” Five
are, in ascending resistances, 0-387, 0-545, 0-568, 0-75, 0-8, 1-02, 1-3,
2:0, 2:08, 2:3, 2.75, 4-08 ohms. These are obtained by winding the
resistor in_three sections on a slotted former, using 24-gauge cotton-
covered ** Eureka ™ resistance wire, and winding on sections of 10 turns,
16 turns, and 24 turns, giving ohmic values of #, 1}, 2 ohms.

The resistor is wound on an ebonite bobbin 1} in. in diameter and
slotted § in. deep. so that three slots are obtained about § in. wide.
Four small terminals are fixed to the ends of the three windings, so
that a resistor having two tappings is obtained.

Values Advised,

For the actual valves used in the tests the resistor was connected in
circuit so that the H.F. valves (D.E. 5B type) had 1} ohms in series
with them, and the L.F. valves (D.E. 5 and S.T.63 rospectively for
first and second stages) had } ohm. This is easily obtained by taking
the L.T. positive connection to the second terminal from the }-ohm end.
Then the end terminal at that end will feed off the current for the
L.F. valves, and the third terminal (the remaining inside one) is connected
to the filament Jeads to the H.F. valves.

The following resistances for
valves in parallel may be useful to
constructors, as they are all obtainable
with the resistor described (the de-
tector, as before mentioned, has a
separate rheostat, thongh it could be
§ run from the same resistor if desired)
D.E.5 B, D.F.A 4, ST.6l, etc., 1} ohm.
D.E.5B, S.P.55B., used as first L.F.
| with either L.L.525, S.T.63, S.P.55 R.
for last stage will require § ohms in
scries with their L.T. supply. 1If B.4
valves are employed no resistance is
required, and the L.T. can go straight
to the valve filaments.

A useful resistance for power valves
can also be obtained by connecting the
resistor 8o that 1} is obtained for the H.F. and then the other two rcsis-
tances are connected to give 2and # in parallel. This gives a resistance of
0-54 ohm—a very useful value indeed if two S.T. valves are being used,
say S.T. 62 and S.T. 63 together, or power valves requiring more
current. [t would be advisable to use this value for any of theabove
last-stage valves if used with either the S.T.62, D.E.5, P.M.6, etc., in
the first L. F stage.

This short description will serve to show the constructor what a
flexible arrangement the resistor designed for the * Combine” Five
is, and he will be able by use of the various terminals to vary his
resistance to suit any valve recommended for use in this set.

———

| THE WIRING
By J. F. CORRIGAN, M.Sc., A.I.C. l

—

|
|
|

HE amateur undertaking the construction of this latest “ M. W,”

I super-receiver will, no doubt, have his own particular ideas upon the

wiring of the components. However, as in any receiver a very
large amount of the success gained 13 due to efficient wiring, it will
not be out of place here to jot down a few notes on the subject of the
wiring of this set, and, indeed, on the topic of wiring in general.

In any multi-valve set there are present three main systems of
wiring, viz. :

1. Wires carrying steady direct currents, thesc being usually only
to be found in the filament circuits of the receiver.

2. Wires carrying H.F. currents of a frequency of many hundreds
of thousands per second. These, of course, occur in the aerial and
H.F. sections of the receiving circuit as a whole. .

3. Wires dealing with rapid pulsations of currents,” These wires

‘“M O DERN WIRIEL.LESTGS.Sg"
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such currents may be uni-directional, still tha current pulsations The gauge used for the *‘ Combine ” Five coils is No. 34, D.S.C.,
reach a high order, amounting to anything up to ten or twelve thousand except the aerial coil, which is No. 30.
pulsations per second. A further point requiring.a little explanation is that of the material

When wiring any multi-valve circuit it is always advisable to bear | used for the formers on which the coils are wound. It will be seen
these three distinct component parts of the circuit well in mind. | that these are plain ebonite tubes with no special claim to ultra low-
Whenever possible, each division of the circuit should be completely loss construction Here again the decision was made on the factors
wired before starting on the next one. of ease of construction and efficiency. As a matter of fact, however,

For instance, in dealing with the present receiver, it is best to begin
the work of wiring, after most of the various components have been
assembled on the panel and baseboard of the instrument, by under-
taking the wiring of the filament circuits. Some of these wires are
run ieneath the baseboard, and it is quite immaterial whether
they are covered with insulating sleevings or not.
In dealing with H.F wiring, the one important thing we have
to remember is that all H F. currents are much more difficult
to insulate and to prevent from dissipating themselves awa
than are steady or L.F. currents. 1f two wires carrying H.F.
currents are run paraliel to each other for any length, a
condenser effect is set up between the two, and a portion of
the current from each of the wires is short-circuited.

Thus, in all H.F. wiring it is of the utmost importance
not to have two wires running parallel. Keep all such wires
well apart and run them to and from their various points of connection
by the shortest possible route. This view from the top

Naturally, all wire connections in a receiver such as the present one ” > of the coil shows most
must be well and efficiently soldered. I - of its connections.

Ordinary tinned round wire of 18’s S.W.G. should be used.

Finally, there arc one or two further important practical points in
connection with the wiring of this set which should be noted, but I
have left Mr. C. A. Meadows to deal with them. Mr. Meadows was
mainly responsible for the actual assembly of the Combine, so it is fitting
that he be allowed to say a few words regarding this part of the work.

tests have shown that losses resulting from the use of a solid as com-
pared with a skeleton former are extremely small if the insulating
material is good.

The coils are arranged to be interchangeable in circuit, an existing
type of 5-pin base and socket having been chosen. This is the fitting
originally produced for a special transformer used in one of Mr.

Harris’ sets (the “ Special Five ), and the necessary three sockets
—— e e - and six bases can be obtained from a number of different firms
(Burne-Jones, Peto-Scott, etc.).

) |
’ M AKING THE COILS The coils consist of two separate windings constituting the primary

and secondary of an H.F. transformer, each being a simple single

1 By G. P. KENDALL, B.Sc. l | | layer winding. The primary consists of 30 turns, and the secondary
l

of 80 with a tapping at the centre. (This only requires to be located
with a moderate degree of accuracy, half a turn either side makes little
_ =| | difference). These are the windings for the 200-—550 metre band, for
which the diameter of the tube is 2 in. and its length 3 in.  The

HE coils for the “ Combine ” Five were required by Mr. Allinson | exact connections are shown clearly in one of the photographs, but it

to provide a certain definite degree of coupling between primary | should also perhaps be explained that the base is fastened to the coil

and secondary, a certain corresponding H.F. resistance being tube by means of two little brass angle pieces. These are easily bent up
stipulated. ~Beyond this, their arrangement and construction were left | from brass strips about § in. wide and 1} in. long, and one end of each
in my hands, and the first question which came up for settlement was | is gripped under the nuts of the I.P. and O.P. pins of the base. The
to decide whether to attempt to make them ultra-efficient or whether other end of each is attached to the tube with a small screw and nut.
to decide upon a design which should present the minimnm of difficulty
to the constructor.

It was felt that a reasonable compromise should be effected, for
the factors of cheapness and ease of construction were considered to
be of paramount importance. It was obviously useless to produce
a design in which all sorts of losses had been cut to a minimum if
the resulting coil was to be so troublesome and difficult to make that
the average home constructor would feel that he could not attempt
it, and would therefore be driven to a considerable outlay for ready-
made ones (such a coil would necessarily have been rather expensive).

On the other hand, to be in keeping with the rest of the design, the
coils were required to be of reasonably low H.F. resistance, and the
compromise which was decided upon produces a coil which is satis-
factory in this respect, and which can be made with only the tools
which most constructors possess. The only difficulty in the whole
job lies in the handling of some rather fine wire, and just a little
care and patience are ealled for in consequence.

Any reader who is not familiar with the more recent practice in coil
design may perhaps be surprised at the mention of fine wire, with
memories of the fat conductors used in some alleged *low-loss”
coils, and the point should perhaps be explained before proceeding
further. It has been found that if a short length of wire can be made
to give the desired inductance it will often produce a coil of higher
efficiency than a coil wonnd with a greater length of thicker wire, but
of ouly the same inductance.

This may seem surprising, but actua! tests have shown that the
advantage conferred by a small number of turns in a small space is
sufficiently great to ustify the use of gauges of the order of No. 32
or 34 for coils of the size used in “closed ” circuits, t.e. tuned anode
and secondary eircuits.

All the photographs
showing the’ coils
were taken before
experiments decided
the actual number
of turns required.
The windings are
actually tonger.

Tne constructor sbould keep this photo betore him when he 1s winding the coils.

ALL THE LEADING EXPERTS WRITE REGULARLY FOR “MODERN WIRELESS”
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One other drill besides those given ahove will be necessary to make
the holes in the baseboard through which the filament leads pass;
this should be ;4 in. in diameter.

After drilling, the panel and baseboard may be screwed together :
countersunk-headed brass screws, 4 in. long, No. 5 gauge, are used
for this operation. It is worth mentioning here that this size of screw
is used throughout, with either round or countersunk heads, according
to the components with which they are employed.

Before screwing the panel and terminal strips to the baseboard,

The aerial coil winding is provided with tappings. These are at
15, 20 and 25 turns. The tappings are made by twisting up small loops
in the wire as winding procecds, and connection is made to these with
a tapping clip. The iead from the I.P. pin of the coil base consists in
the case of the aerial unit of a short flexible lead carrying this clip
upon its end. A dab of Chatterton’s Compound at each tapping
point will serve to hold the loops firmly.

Details of the Daventry coils and instructions for adjusting the coils ‘
to suit special conditions, valves, cte., will be given in an article

to appear shortly in *Modern Wireless.”

-

0

:|

l By C. A.

- SOME GENERAL |
CONSTRUCTIONAL NOTES

———

|

J. MEADOWS.

—r—

following table.

THE drills necessary for drilling the panel, ete., are given in the

however, glue two narrow strips of wood underneath the baseboard,
as shown in the photographs. These strips should be } in. wide and
4 in. thick, and provide clearance for the L.T leads under the base-
board. Start the holes for the panel fixing screws with the §; in.
drill to ensure that they will not tend to run downwards, as if this
happens the points will break through below the baseboard.

When mounting the Ormond variable condensers, the boss on the
nut must be inside. It is for this reason that a } in. drill is necessary.

The L.T. leads which pass below the baseboard should be connected
first. The lead from the resistor to the filaments of the H.F. valves
is soldered to two dome-headed pins, as owing to its length it might,
if unsupported, come in contact with the L.T. negative lead and
short-circuit the accumulator. In most cases the connections to the

| valve holders can be made to the soldering tags provided; the ex-

ceptions are the leads from the plates of the L.F. valves to their

Component Size of Drill |C/SinkingSize | respective transformers.
: After all the other wiring has been carried out, the telephone
(‘)’z“bg";“g&g;@“ ?: ::g{: go'r:e transformer and the Mansbridge condensers may be mounted and their
Rh’ A & bo b l.e. 1; inel No S connections made. The only flex leads in this set are those to the
eostat, centre ho g Inch P two grid-bias batteries, which are mounted in the back of the cabinet

» outer holes 1 inch None by means of brass clips.
'113‘el. tl:'mtns‘ scriws 3 inch 1 inch | Before putting the set into the cabinet remove the fillets, as the
\’Vmﬁd\e §oR g o Deh | brackets are mounted close to the edges of the panel and will foul

ood screws U tinc | them unless they are removed.

= . - y

WIRING INSTRUCTIONS

Join the L.T. negative terminal to the filament terminal nearest back of baseboard on each valve holder, and to H.T. negative.
Join the remaining filament terminals of the first two valve holders to the appropriate terminal on the resistor.
| Join the filament sockets of the last two vaive holders to their appropriate resistor terminal.
Connect one side of the rheostat to the remaining filament terminal of the detector valve holder.
Join the L.T. positive terminal to one side of the on-off switch.
| Connect other side of switch to remaining side of rheostat and to remaining inside terminal of resistor.
Join the aerial terminal to the I.P. termina! of the aerial coil holder. 3
Connect the earth terminal to O.P., also to the screening plates of the variable condensers.
Join O.S. terminal of aerial coil holder to grid of st valve holder, and to moving plates of 1st -0005 variable condenser.
Join LS. to fixed plates of same condenser and to ome side of neutralising condenser.
Connect * tap ** terminal to one side of st 100,000-ohm resistance.
| Join plate socket of 1st valve holder to I.P. of 1st H.F. transformer holder and to the remaining terminal of the 1st neutrafising condenser. |
| Join O.P. to one side of 1st -008-mfd. fixed condenser, and to H.T.+1.
The other side of this condenser is taken to L.T. negative lead.
Join the O.S. terminal to grid socket of 2nd valve holder, and to moving piates of 2nd variable condenser, fixed plates of which
connect the I.S. terminal to one side of 2nd neutralising condenser. |
Join **tap ” terminal to onme side of 2nd 100,000-ohm resistance.
Join the remaining terminals of the two resistances together, and to L.T. negative lead.
! Join plate of 2nd valve holder to LP. of 2nd H.F. transformer, and to remaining side of 2nd neutralising condenser.
Connect the O.P. terminal to one side of 2nd -006-mfd. fixed condenser and to H.T.41. 1
I Join the remaining side of the 2nd -006 condenser to L.T. negative lead.
1 Join the O.S. terminal to moving plates of 3rd -0005 variable condenser and to the positive lead of the 1st grid bias battery.

Join the fixed plates of the 3rd variable condenser to the I.S. terminal of the 2nd H.F. fransformer, and to L.T. negative.
Connect -the grid socket of the 3rd valve holder to the negative lead of the st G.B. battery.

Join plate socket of 3rd valve holder to one side of H.F. choke, to one side of 500,000-ohm anode resistance, and to one side of {
i '0003 fixed condenser C8. !
| Join the other side of anode resistance to H.T.+2 ; the other side of H.F. choke to one side of -01 fixed condenser ; the other |
[ side of -0003 condenser to L.T. negative lead.

l Connect the remaining side of the 01 fixed condenser to the grid socket of the 4th valve holder, and to one side of the 2-meg. leak,

_ the other side of which is joined to G.B.-2. |
Join the plate socket of the 4th valve holder to the O.P. terminal of the L.F. transformer.
Join the L.P. terminal to H.T.+43.

Connect the ‘5-meg. resistance across the secondary terminals of the L.F. transformer, and connect the 0.S. terminal to grid socke |
of 5th valve holder ; LS. is joined to G.B. -3, G.B. 42 to L.T. negative.

Join plate- socket of 5th vatve hoider to O.P. of telephone transformer ; [.P. to H.F.44.
Connect the two secondary terminals of the telephone transformer to the two loud-speaker terminals. |
\

Join one terminal of 1st 1-mfd.condenser to H.T.+2; one terminal of 2nd to H.T.+4. Connect the two remaining terminals to L.T. neg. tead.
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Building the Combine Five ?

WE GUARANTEE YOU GOOD RESULTS.

IF you are building a set, you can-
not do better than avail yourself
of the famous Pilot Service nder
this Scheme you are absolutely
Ruaranteed success, and our Technical

and Service: Departmen. are ready
to help you at all times, should you
encounter any small difficulties. Do
not attempt to build a set without
this guarantee of technical assistance

-
=55
-~

a

00|l OOREOINAINCCOOUOON OO

Here are the Parts: £ s
Ormond S.L.F. Variable Condenscrs, :0005 mfd., Friction Controi Model 3 _O
Keystone Neutralising Cond. s, M D
8et, of 3 Special Interchangeable Coils. B.B.C. Band, complete with

5-pin bases, =

Varley Anode Resistances, 100,000 ohins, with Holder
Varley Anode Resistance, 500,000 ohms, with Holder..
Igranic ‘*On and Off '* Switch.......
Igranic Pacent Rheostat, 20 ohms.
Dubilier Fixed Condensers, -006 mfd.,
Dubilier Fixed Condenmser, -01 mfd.,, T.v:rpe 61
l}l&)i‘ljier Fixed Condenser, -0003 ;nl’d., 'ype 610 )
T.0.0. Fi d

DO
-
U= ©

Fix ondensers, 1 n
Dubflier 2 megohm Grid Leak......
Dubilier -25 megohnm Grid Leak...
W.B, Anti-microphonic Valve "Ho
Special Tapp istor.

Pair Peto-Scott Aluminium Amngle Brackets... ... 3 5
Terminal Strips, 2 x 2 x }*, complete with two Terminals each..
Terminal 8trip, 7 x 2 x 1*, complete with Terminal
Coils, Keystone Connecting Wire. Sorews, Nuts, ete...

-
HRHNIHDNSINAD N

-

o]
(-]
|-
[

Red Triangle Ebonite Panel, 26 x 8 x {",
Polished Mahogany Cahinet, with Baseb
DELIVERY

FROM STOCK.

If a complete

kit of com-
ponents is ordered,
Marconi Royalties
amounting to 12/6d.
per valve holder are
payable.

~ /'
THE PILOT MANUAL

PETO-SCOTT CO., LTD,,

BRegd. Office: 77. CITY ROAD. LONDON, E.C.1.

BRANCHES :—62, High Holborn, London, W.C.1. 4, Manchester Street, Liverpooi.
4, Bank of England Place, Plymouth. 230, Wood Street, Walthamstow, i.ondon, E,

—y
P.S. 7642

N
(4]

matted and drilled...................
rd 8" deep.

LT

Send three penny stamps
for the new edition of_ the
“ Pilot Manual.” Fully
fllustrated. it contains de-
tails of many up-to-date
Sets. Useful information
on assembling, soldering
and testing also included.

|
Green for mfeiy ./

N the railways, a green light is the
signal to proceed, the intimation to the
engine driver that the line ahead is clear

and it is safe for him to pass on with his
precious load. It is the symbol of safety.

To the radio enthusiast, too, green signifies
safety.  For instance, when he chooses his
comﬁnser, he Rivoriably wslests’ aa with a
reen case. For then he knows that it is a
.C.C. and his knowledge of Condensers
which bear that name assures him that his
choice is a safe one.

T.C.C. have made nothin
for over twenty years.

that time total millions. Large 4-ton Power
Condensers and those famous little green
fellows whichWireless enthusiasts know so well.
Surely with such a vast expertence behind
them T.C.C. Condensers must be the embodi-
ment of quality and accuracy. When you go
to your Wireless Dealer’s, ask him to show
you a Condenser which he can guarantee to be
dead accurate, which he knows is impervious
to every climatic change, whose insulation is

but Condensers
eir sales during

Look at it! Every turn o beyond question, which
. _ bare wire separated by pure B
Sl(lk, e!}surmg that remarkable constancy will not breakdown and
of perfect reception and real purity of " 1 1
tone for which the Varley is sop(amgus. onc Wh'Ch, = entl?‘:ly ! '
The cfliciency o1 the * Variey Multi-Cellular ” H,F. Chokes—also Bi-Duplex proof against ]eal{age. Condensers
. .

wire wound has made circuits, hitherto impossible, a real success.

Varley Bi-Duplex Wire-Wound Anode Resistances,
100,000 ohms, complete with clips and base, 7/6.
500,000 ohms, complete with clips and base, 17/6.
The Variey Multi-Cellular H.F Choke, complete, 9/6.

Full particulars of Tapped Resistances. ete.. on application.

THE
VARLEY MAGNET CO.
Proprietors, Oliver Pell

Control, Ltd.)
Telephone, City 3393.

Ask him for those guar-
antees and he’ll show

you aT.C.C. Condenser.

‘T.C.C. Condensers

Advt, Telegraph Condenser Co., Ltd., Wales-Farm Rd., No. Acton, W.3.
Gilbert Ad. 7644,

Granville House,
Arundel Street,
London, W.C.2.
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Valve Set Owners
Are Fast Learning This Secret ™

X the secret of
increased range and
greater economy in
the operation of
their radio receivers

It must have struck you at one time or
the other that the radio results of certa 1
of your friends who have sets based on
- the same circuit and the same number of
valves, were better than those from your
own receiver. The answer to the following
e%n,gn will give you the key to the secret
proved reception :
" How copious is the emission given by
the filaments of your valves over a range
of filament temperatures? '’

J[T may seem Strange to you that the
emission of a valve filament can make
a marked difference in the way your
receiver operates and in the cost of its
upkeep.

If, for example, yoursetis “all out’’ when
receiving a station, say 1oo miles away,
you have small hope of securing weaker
distant stations as your friends may do,
moreover, your battery consumption is
naturally at its highest under these con-
ditions.

Why great emission makes
all the difference
When a valve filament gives a copious and
sustained emission at the correct filament
temperature, a rich field of power is
placed under your control which enables
the best conditions to be secured to deal
with the incoming signals, so that your

receiver is adjusted to suit the particular
circumstances existing at the time.

The local station 'may be tuned in purely
and strongly with the minimum of energy
expended because valves that possess a
huge emission are able to function per-
fectly at considerably [éss than their full
capacity.

Then, as you reach out for more distant
stations or weaker signals, you are able
to adjust the operating energy of your
high emission valves, particularly in the
detector stage, to suit the exact demands

for ideal reception. It will be realised
that by the use of Mullard P.M. valves
with their abundant electron emission
you will save upkeep costs since your
receiver will only consume minimum
energy from your batteries.

A wvalve filament that has up
to 5} times the emission surface
of an ordinary filament

To no one so much as the owner of
Mullard P.M. Valves is the truth of this
boon of great emission so apparent. The
wonderful P.M. Filament—the founda-
tion of the famous series of Mullard
P.M. Valves—is so generous in ijts
dimensions that the emission surface is
immense. This remarkable fact is due
to the length of the P.M. Filament being
up to 3 times that of an ordinary fila-
ment, and its greater diameter. These
two factors are responsible for the
supreme efficiency of the Mullard P.M.
Filament which possesses an emission
surface 5} times more effective than an
ordinary filament.

A Government Test

Convincing proof of the high emission
of the wonderful P.M. Filament was
recently given by the 1ooo hours’ test
report of the National Physical Labora-
tory. This proved that the emission
of Mullard P.M. Filaments was so
abundant and consistent that an 18/6
Mullard P.M. Valve was still wcrth 18/~
after 1000 hours’ continuous life test,
equivalent to a year’s broadcasting
service.

Bring your radio receiver up to the
highest pitch of efficiency by installing
Mullard P.M. Valves with the wonderful
P.M. Filament and remember they con-
sume absolutely minimum current.
Ask any radio dealer for full information.

INSTALL MULLARD P.M. VALVES WITH THE WONDERFUL P.M. FILAMENT
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ADVT. THE MULLARD WIRELESS SERVICE CO. LTD,,

Mullard

THE -MASTER * VALVE ™o,

For 2-volt accumulator
THE P.Mx H.F. o'1amp. 14/
THE P.M.x LF. o‘tamp. 14/.
THE P.M.z (Power) 015 amp. 18/6
For 4-volt accumulator or 3 dry cells
THE P.M.3 (General Purpose)

o't amp. 14/-
THE P.M.4 (Power)o 1amp. 18/6
For 6-volt accumlator or 4 dry cells

THE P.M.6(Power) o'1 amp. 18/6

Super power valves for last L.F, stage

Specially recommended for THE P.M.z254
the COMBINE FIVE Mullard (4 volts, 0°a5 amp) 22/6
Sectional view of P.M.5 showing generous 6-volt resnslance caplclty THE P.M.256
proportions of P.M. Filament zal\lre. Th; P.M /_ (6 volts, 0'35 amp. 22/6
.1 amp.

These prices do not apply
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