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A 2 VOLT LOUDSPEAKER VALVE
WITH 2% TIMES THE EMISSION
SURFACE OF A 6 YOLT POWER VALVE

Gives hetter results and greater volume
for same input than any other 2-volt
power valve.. Makes each accumulator
charge last 3 times as long.

Embodies the wonderful P.M. Filament
A non-microphonic Filament that cannot bec broken by
the roughest handling.

THE PM.2- 18’6

tf you use a 4-volt accumulator or 3 dry cetls,
Ask for the P.M.3 (general purpose valve) - - 16/6
Ask for the P.M.4 (loudspeaker valve) - - 22/6

GET ONE FROM YOUR RADIO DEALEE

Mullard

THE -MASTER-VALVE

ADVT. THE MULLARD WIRELESS SERVICE CO.,LTD.,
BALHAM, LONDON, S.W.12,

May, 1926
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]f you build your own sets
» | @
you ll need this
G CHANGH-OVER SWI tch
It has been designed by Electrical Engineers especially for Wireless
mamomthy S cleaon; s oo oo b

to the fullest degree. This ¢ Utility ” switch is available in six sizes

changing over from one to six poles. Fit it to your set and ensure
efficiency always,

Every switch — in fact every *‘Utility” component — is
guaranteed and will be replaced or repaired should
any defect develop under reasonable conditions.

WILKINS &WRIGHT L=

KENYON ST. { BIRMINGHAM

Tell the Advertiser you saw it in ' MODERN WIRELESS.” 913'
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Polar-Coil . Unit sets a new
standan;g!&»\gn; Receiver design

Savesé space and expense
and simplifies reception

The possibilities of any circuit
can be greatly increased by the
adoption of the ‘“Polar” Coil
Unit. This Unit definitely
helps to achieve better recep-
tion, for these reasons :—

The complete Unit can be
quickly inter-changed for
another covering a different
wave-band,without disturbing
the setting of the reaction coil

—enabling quick change-over.

to be made without causing
unnecessary oscillation.

Micrometric adjustment of the
reaction coil gives most deli-
cate and precise control of re-
generation, resulting in much
easier reception of distant
transmissions.

It allows components and wir -
ing to be more efﬁci'ent'ly dis-
posed and spaced, at the same
time reducing the chance of
stray capacity effects.

Tllustration
isapprx
oneand
one third
actual size,

Coils are at present available, to cover from
235 to 4,720 metres.
Obtainable from ‘‘Polar’’ Service Ageats and
all reputable Radio Dealers.
Coil Unit complete
. Coils ecach o o 3=
Carrier alone el
Fits any Valve Holder. Completely Inter g
Standard with all “‘ Polar ** Receiving Sets.

The ¢ Polar *’ Coil Unit puts
aerial inductance and reaction
Coils into their logical place
amongst the components,
shortening the wiring and also
allowing the use of a bus-bar
in place of long flexible leads.
These advantages add mater-
ially to the efficiency of the
detector circuit.

This Unit can be used equally
well for baseboard or panel
mounting. Ineither case wir-
ing is straightened up and can
be effectively spaced, with due
regard to capacity between
wires,

The mnecessity frequently ex-
perienced of reversing leads to
the Reaction Coil is obviated—
the Coil itself may be reversed
in a second or (wo, to give
correct magnetic coupling.

Design the lay -out of your next
set to incorporate the ‘“Polar”
Coil Unit, and save space,
trouble and expense. Achieve
better all-round results!

'l-"———*————-—-— —-.______._..__._.___.._.-l-.
l POLAR COIL UNIT [
I MOUNTED ON PANEL [
I s |
| : AR [
< . onTomcOIL
\ i ;\,)”"(m'“"‘ POLAR COIL UNI™
! worvoncon FOR tase soan I {
L-.—u—p——-p———n-—.—-—.—.—..—;_—q—q—q——g——p———”—‘—‘ p o gy e R ey Gy S R e S sesy
Wir
- - : . " e,
Free leaflet d-scribing the *“ Polar™ Co'l Unit and ils Opel.a’iss s
appl cat ons, will bz sen' on request lo the Marufaz'urersat Seiyp 0TS QUrSeq o MOW vacy,,
? o8 / W WireleSs NE Staff g, 1S on
any of the addresszs below or to any ‘Polar” Service Agzn!s. anteg o0 oy OPerators ortrja'{'"'"’
. 8ood arutuS ", u]ed
a, - . by
S pibin 1, e i, otk
Dir, Comm,, Oter tpe Wi and ¢ },eerabl}’
[ ] ® > St m‘;cttor, Lon ddmcate wi thu'eless Prof. :r.s of
ommniuni + Bregradh Radio'ah the "jyorossion,
® ° Pleaseq ; SBtforg, \i¢10 College g Manag;
. COurse g Urnish' p,, dlesex, ge(vfz'sa. Highy
1 i o
125, Hope Street, Barnes, 66, Oxford Road, STy to quaclg;rsfo the ol e
GLASGOW, LONDON, S.W.13. MANCHESTER. OF OUr Sery 18
=2 C \“\ o

e W.B
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SHPERHETERODYNE
FOR THE OPEN AIR

£y

G.P KENDALL,BSc.

Mr. Kendall describes in this article a portable receiver which will appeal
to all readers desiring a“set for use in the open=air which will give a wide
choice of programmes on the loud=speaker from British and foreign stations.

HERE are many people who
affect to doubt whether the
partable wireless set is really

anything more than a toy appealing
to a limited public; but my ex-
perience of the superheterodyne
"as an adjunct to motorirg con-
vinces me that there is a great
deal more in it thaa that. To
anyone to whom broadcasting
has really become a habit, the
boon of being able to take a set
around with one, particularly at
holiday times, is really very con-
siderable, and it is truly at such
times ‘that one realises to the full
what a blessing broadcasting can
be.

In Touch with Civilisation

No one will fail to appreciate
this point who has had my experi-
ence of arriving at a small country
place to spend the night, tired after
a long day’s run, and feeling with
relief that it is only necessary
to unpack the portable super to be
in touch with civilisation once more
with the assurance of an evening’s
entertainment at a time when
one is too tired to do very much
but sit and listen.

Limited Space

Among portable sets, the super-
heterodyne must of necessity take
~a very high place, since its ability
to give satisfactory results upon
a frame aerial is a great advan-
tage when working in a limited
spacé where it is not possible to
put up anything in the nature of
an extended aerial. To me, it has
ahways seemed the inevitable choice
when one is deciding upon the circuit

for a portable set; but there are
a number of somewhat awkward
problems to be settled before it
cxn be used very satisfactorily.

Really Self-contained

Take first the question of whether
to make the set really and truly
self-contained or not; mnow, ex-
perience seems to show that to make
a superheterodyne -entirely self-
contained in its own_ carrying case

be capable of giving something
like 100 volts and quite a con-
siderable current.  Next, there
is the frame aerial, which will pre-
sumably be of the folding type,

unless it is wound inside the
cabinet, and also the Iloud-
speaker.

The Dictates of Experience

Experience of both types has
given mc a preference for the

The finished receiver complete with case is a portable unit
in every sense of the word.

involves an outfit of very consider-
able bulk and weight. First, there
will be the set itself, which is not
likely to contain less than six
valves if loud-speaker results are
desired. Then we have the LT,
battery, which will almost certainly
be of the accumulator type, and
the H.T. battery, which .should

915

arrangement in which the installa-
tion is in two separate units:
one consisting of the set itself
and containing only the grid-bias
battery, and the other being a
crate containing the batteries and
the folded-up frame aerial, and
possibly @ small type of loud-
speaker, although this latter is a
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Fig. 1.—A simplified diagram_ of ‘the theoretical circuit-employed.
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point best left to the preference of the individual
user, who will no doubt adapt whatever loud-speaker
he may already have in his possession to portable
purposes.

Weight and Size Reduced

In this way it is possible to keep down the dimen.-
sions and weight of the set itself to quite small limits,
and the problem of transport is considerably simplified
provided that it is understood that we are not
contemplating actual carrying by hand for any con-
siderable distance, but rather the treatment of the

set as small and readily-handled luggage.

The portable superheterodyne which I have" built
for use this season as an outcome of a very con-
siderable amount of experimental work, represents
a fairly satisfactory compromise between the opposing
considerations of careful spacing out of the parts of
the set and the production of a small and compact
receiver. The actual set itself is constructed upon
a vettical panel, 12 ins. by 6 ins., with a baseboard,
12 ins. by I3 ins., and, as previously stated, the only
battery incorporated is the one for grid bias.

No Loss of Efficiency

Although the set is thus reasonably compact,
there does not seem to have been any loss of efficiency
following upon such crowding as was thought per-
missible in designing the receiver, and the results
which the set has given have been so good as to
satisfy me that the instrument is of a sufficiently
high standard of performance to justify its use for
general superheterodyne work, in addition to its
portability.

Accomplishments

To give a general idea of what it has done in my
hands, I would mention that it is the only set with
which I feel confident in obtaining loud-speaker
results from Aberdeen in London, whatever the con-
ditions, since upon every occasion when I have made
the experiment, simply setting the two dials to the
recorded readings and swinging the frame to the
appropriate bearing has always resulted in Aberdeen
coming in on the loud-speaker at a gocd and steady
strength which could be held indefinitely. This
was done, moreover, without the necessity of working
the intermediate-frequency amplifier anywhere near
the verge of self-oscillation, so that quality remained
quite good.

Some Stations Received

Allowing for local conditions and assuming an
average state of affairs, upon a 30 in. square frame
acrial, the set has always been capable of giving
loud-speaker results from all the main B.B.C. stations,
several relays, more particularly Swansea and Not-
#ingham; and, of course, a very large number of Con-
tinental stations. The German stations in particular
come in at really surprising loud-speaker strength,
such transmissions as those of Hamburg requiring
to be softened down before they are at all comfortable
in a mcderate-sized room,

Selectivity

Selectivity also is decidedly above the average of
the superheterodynes which I have tried in the past,
it being readily possible to receive both Manchester
and Cardiff without interference from 2O at a
distance of about eight miles from the London
station. (To do this most easily I used a special
oscillator-coupler and a special aperiodic intervalve-
transformer, of which details will be given later.)
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Functions of the Valves

The set employs six valves, and
these carry out the following
functions : the first is a high-fre-
quency amplifier at the frequency
of the incoming signal, the second
is a combined oscillator-detector
operating on the Tropadyne prin-
ciple (with certain slight modifica-
tions), this being followed by two
valves acting as ” intermediate-
frequency amplifiers, second detec-
tor, and one stage of low-fre-
quency amplification, which is
found to give adequate loud-
speaker results from a very large
number of stations, so that one

MODERN WIRELESS

variable ‘condensers tuning the
frame circuit and the oscillator
circuit, so that searching is a rela-
tively easy business, provided that
it is understood that tuning with a
superheterodyne is naturally rather
critical. The only other controls
upon the panel are the two poten-
tiometer knobs, and, of course,
the on-and-off switch for the fila-
ment which is represented by the
jack into which the loud-speaker
plug is inserted, this act turning
on the set.
Fixed Resistors

No adjustment of filament cur-

rent is provided other than the

One spezcial ca™inet (Carrington
Manufacturing Co.).

Two .0oo5 Remler variable con-
densers (Rothermel Radio Corpora-
tion of Great Britain, Ltd.).

One former and sockst for oscil-
lator-coupler (Burne-Jones & Co.,
Lid.).

Two potentiometers (Yesly Elec-
trical Supplies, Ltd.).

Five fixed resistors and sockets
(Burndept Wireless, Ltd.).

One 100,000 ohm resistance (L.
McMichael, Ltd.).

Six “ Clearer Tone "’ valve-holders
(Benjamin Electric, Ltd.).

One plain board mounting valve-

s o

A

245l

h
% ait
372 >t

3% >

h

22—

OSCILLATOR

Fig. 2—The front of panel

can depend upon a choice of pro-
grammes at practically every pos-
sible location in the British Isles.

Controlling Self-oscillation

The tendency to self-oscillation
on the part of the intermediate-
frequency amplifier is controlled
by means of a potentiometer,
which can be regarded as a reaction
control upon the long-wave side,
and another potentiometer is pro-
vided to perform a similar function
for the high-frequency wvalve in
front of the detector-oscillator.
Both these sections of the set
would normally oscillate if the grid
circuit return were made to filament
negative, under proper conditions,
and therefore an ample control of
reaction is provided, that on the
first valve serving as reaction into
the frame aerial circuit, with a
marked improvement in signal
strength and selectivity.

Tuning Controls

There are only two actual tuning
dials, these being those of the two

I

details are particularly simple.
post free.

control provided by the wuse of
fixed resistors, which aré mounted
upon the baseboard of the set and
are of the interchangeable variety,
so that one can choose values to
suit the particular type of valve
in use at the time.

The first H.F. valve is coupled
to the detector-oscillator by means
of an aperiodic transformer. The
oscillator-coupler is, in the simple
form to be described this month,
a home-made component, the in-
termediate-frequency input filter
and intervalve transformers are
of the Silver-Marshall type, which
are well-known to give a very high
degree of selectivity and amplifica-
tion per stage, while the L.F. valve
is also transformer coupled,

Components Incorporated

One panel 12ins. by 6ins. by }in.
(Carrington Manufacturing Co.).

One baseboard 12ins. by 13ins. by
$in. (Carrington Manufacturing Co.).

One pair brackets (Carrington
Manufacturing Co.).

917

Blueprint No. 158a, 1/6

holder
Ltd.).

One special aperiodic H.F. trans-
former (Burne-Jones & Co., Ltd.).

One set Silver-Marshall inter-
mediate transformers and filter
(Rothermel Radio Corporation of
Great Britain, Ltd.).

One L.F. transformer, 5 : 1 ratio
(Brandes, Ltd.).

One fixed condenser .o003 (Wat-
mel Wireless Co., Ltd.).

One fixed condenser .0005 (Wat-
mel Wireless Co., Ltd.).

Two fixed condensers .oor (Wat-
mel Wireless Co., Ltd.).

One fixed condenser .00z (Wat-
mel Wireless Co., Ltd.).

Two fixed condensers .006 (Wat-
mel Wireless Co., Ltd.).
" One grid condenser and leak
.0003 and 2 megohms (Watmel
Wireless Co., Ltd.).

One single-filament jack (Igranic
Electric Co., Ltd.).
One telephone
Elecr ic Co., Ltd.).

(Burwood Concessionaires,

plug (Igranic


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

‘MODERN WIRELESS

Packet Radio Press. panel: trans--

fers. Glazite,. etc.
The Cabinet

The set is contained in .a special
carrying case, whose general details
may be gathered from one of the
photographs = accompanying this
article, in which it may be seen that
there is a flap-door which lets down

to disclose the panel with its con--/ for
“space in travelling. The one which

trols, and another which opens
back to disclose the interior of the
set, so that valves can be changed,
and so on. A caprying handle is
provided on one of the smaller-

people - quite realise. - Therefore;
be.sure that your frame aerial is
really. efficient, -and if you -are buy--
ing a.new one to use with this set,
give the preference to one which
has a -convenient mounting ar-
rangement which can .be. trans-
ferred to the lid of the box, since
this' isa very convenient position
the frame .and - economises

I use was made by Messrs. Beard
and Fitch, which has such a mount-
ing scheme and proves to be quite
efficient in operation.

May, 1926

being -soldered into- position-at the
appropriate points, and going to
the various batteries, their destina-
tions being marked - upon - them.
A convenient length for these leads
is 6 ft., since one can then place
the set upon the table, with the
batteries upon the floor beneath.

There is no lead for high-tension
negative, and I would explain that
high-tension negative is connected
direct to low-tension positive on
the batteries themselves. These
various leads emerge through the
larger lid of the* box, and in this

No space has been wasted in the layout of this portable receiver.

stdes of the box, the overall dimen-
sions of the case being such that
it is a quite readily handled article
of luggage.

An Efficient Frame Aeriat

Upon the larger lid of the box I
have mounted the socket of the
frame aerial, removing this from
the wooden base upon which it was
originally mounted by the makers
of the frame. At this point I
should like to emphasise that
the quality of the frame aerial
used with a superheterodyne has 4
greater bearing upon the results
which will be obtained th.n many

No Terminals

It will be observed that there are
no terminals of any sort on this
set, and it should be explained that
this arrangement has been adopted
after considerable thought and
practical exgerience, which has
shown mec that for a portable set
in particular all that is required
is ‘a set of flexible leads coming
out of the receiver, of which the
further ends can be attached up
to the batteries, when the instru-
ment is to be uscd. You will see
on the wiring diagram several
flexible leads emerging from the set,

913

lid I have cut small slots so that
it may be shut with “the leads in
position ; while when the set is
to be carried about, the leads are
disconnected from the batteries
and simply pushed loosely into
the box. [

The Frame Connections

The connections of the frame
aerial are taken straight to the
terminals of the variable condenser
which tune the frame circuit,
the ends of the flexible leads
from the frame being provided by
the makers with spade tags. Two
notches are then cut at the edge
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of the lid for these leeds to pass
through. It will be rcaliscd that
my object has been to procure®
the max‘mvm of s'mplicity and
absence of complication ; whilst
anyone who is inclined to make
what would be, perhaps, a neater
job, can fit a couple of terminals
on the box, of course, insulated
from the wood, with flexible leads
from the inner side of these
terminals down to the variable
condenser. It would then be
necessary to disconnect these leads
before it would be possible to pull
the set out of its box; but this
should be only a minor objection.
The frame could then be connected
to the terminals on the outside of
the box, without having to open
the ld.

The Wiring

So far as the actuzl coastruction
of the set itself is concerned, I
do not think that vcry much
description is called for, since the
various diagrams and photographs
upon these pages will convey the
‘information without wasting time
on wr,tten instructions. The various
comgponents may bc mounted upon
the baseboard or the back of the
panel, as the casc may be, in
accordance with the illustrations,
and then comes the tzsk of wiring
up. I would like to urge the reader
very sirongly not to rush this task,
but to take his' time, and try to
copy the arrangem nt of wiring
shown in the pholographs as
closely as he can,

\ \CENTRE
£nos or Ly POINT

Fig.4.—A sketchoft:e homes

made oscillator-coupler.

If the photographs are studied
im conjunction with the wiring
diagram, it will be discovered that
those wires which are at all bunched
together are all at filament poten-
tial, the important wires, such as
grid and plate leads, being quite
short and well spaced away from
all other wires. Try to copy this
arrangement closely, and note
particularly the way the wires are

arranged around the oscillator-
coupler and the aperiodic high-
frequency transformer coupling the
first valve to the oscillator-detector.

Upon the completion of the
wiring it will bz observed that there
are two extra leads to be attachsd,
in addition to the long leads,
namely, thz two short lengths of
flex bearing plugs upon their ends
for connection to the grid-bias
battery. This battery, it should
be mentioned, is carried fastened to
the side of the box, so that it is

Flexible battery leads
are provided to theactualcom
ponents instead of terminals.

not necessary to provide space upon,
the baseboard for it.

The Filter Condenser

A point requiring explanation
concerns the intermediate-frequency
intervalve transformers, and the
input filter, these being supplied
in a ‘" matched " set by Messrs.
Silver-Marshpll, with a fixed con-
denser (or condensers) to be con-
nected in parallel with the primary
termirals of the input filter. The
value of this condenser is not given
in any of the diagrams, for the
simple reason that it varies with
each set of transformers and filter ;
the point is that you must be careful
to use thz condensers supplied with
tke set of transformers, and no
t5 use any other value than the one
with which you are provided.
This is important, since the match-
ing of the intervalve coupling units
is carried out fairly accurately by
the manufacturers,

The Aperiodic Transformer

The actnal conmstructional side
of the work will be concluded by
considering the two plug-in units,
namely, the high-frequency trans-
former used to couple the first H.F.
valve to the oscillator - detector,
and thz interchangeable oscillator-

ceupler,

U
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The H.F. transformer is of the
aperiodic type, and you can quite
‘easily make vp one for yourself, if
you are inclined towards con-
structional work, by taking one of
the ordinary barrel-type plug-in
transformers and rewinding . it
with No. 40 single silk covered
Eureka or similar resistance wire,
. putting on one-third more turns
than you took off when you re-
moved the original coppsr wire
windings. For example, if you
found that there were 120 turns

b my R OSSR

in the primary winding originally,
put on 160 turns of the resistance
wire, taking care to bring out the
ends to the same pins upon the
base of the transformer as those
to which the original windings were
connected,

Transformer Connections

If the transformer is improvised
in this way, the connections which
I have given in the wiring diagram
will be found .corrcct, but if some
other type of aperioJic transformer
isused i*may be necessary to modify
the connections in accordance with
the instructions supplied by the
makers, but I do not advise such a
procedure, since it is likely to lead
to somewhat different results from
those which I obtained with my
set. Those who do not care for
constructional work of this sort can
obtain the transformer ready wound
specially for the set from varieus
firms, including Messrs. Burne-
Jones, who made the oneillustrated
in {he photographs of the set.

Next month we shall bz dealing
with a special type of H.F. trans-
former for use here, intended to
minimise direct pick-up, but the
one specified will be found to give
perfectly good results, with a good
degree of selectivity. Thz im-
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proved type will be intended rather
for use at very short distances from
a broadcasting station, where the
probl:m of direct pick-up is a rather
serious one.
The Oscillator Coils

The oscillator-coupler is an inter-
changeable unit making use of the
plug-and-socket arrangement usad

MODERN WIRFEFLESS

oscillator valve, and the small
rotary c¢»il inside the reaction coil.

A centre tapping is made to the’

outer grid coil by thz simple ex-
pedient of winding half the coil on
each side of the spindle of the rotor,
counting the turns carefully.
Turn Numbers
On thas coupler visible in the

Yt AT

Only two tuning-controls are required on the panel.

upon the special H.F. transformers
incorporated in Mr. Harris’s *“ Spec-
ial Five " receiver. This consists of
a five-pin base plugging into a
five-point socket. Upon the re-
movabl: base is mounted a small
rotor and stator arrangement like
a miniature variometer, consisting
of two pieces of ebonite tube of
suitable sizes, carrying the necessary
windings. The outer winding con-
stitutes the tuned grid coil of the

photographs, and which I recom-
mend the constructor to make up
first, theré are 40 turns on either
side of the centre tapping, making
8o turns in all, No. 36 d.cc.
wire being used. The wire is
secured in position by a light coat
of shellac, after winding,

The rotor carrying the reaction
coil consists of 38 turns of the
same wire, roughly pile-wound or
bunch-wound on the tube, in order

to get the requisite number of turns
into the small space available.
This coil should be' wound before
the other, the two ends being
brought out and connected to the
two little spindles upon which the
coil turns, and it should then be
inserted in the main former.

These formers, ready for winding,
can be obtained from Messrs. Burne-
Jones, who made the one illes-
trated, and a number of other
firms, some of them who will, no
doubt, also be prepared to supply
the coupler ready swound for use.
I give the necessary particulars,
however, for the benefit of thosz
who look on such constructional
work as a part of the pleasures of
the home building of sets,

The necessary dimensions are as
follows :—Stator—2 ms. dia. an'l
2} ms. long. Rotor—i1} ms. dia.
and I m, long.

The Centre Tapping

It is necessary to locate the
centre point upon the oscillator-
coupler grid winding with a certain
amount of accuracy, if the circuit
is to function correctly, and I will
describe how it can be determined
whether the centre point has been
found correctly. When the set is
finished, insert the various valves,
fixed resistors, etc., and the loud-
speaker plug. Set the upper po-
tentiometer at least half-way round
towards the positive end, and try
the effect of turning the lower
potentiometer from right to left

(Continued on page 988.)

The grid-bias battery shown on the right is actually fixed to the side of
’ the containing box.
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HENEVER 1 re-
ceive a letter from
the Editor of the
Little Puddleton
Gazette- I always
feel sure that some-
thing is going to

happen, and usually it does. Tt

was therefore with a pleasant
sense of impending adventure that

I picked up an envelope that the

post had brought that ~orning.

Even before T had opencd it I knew

that it had come from the Gazetle

Office, for I recognised the secret

signs upon its face. The Gazelte's

typewriter has suffered so many

. « . hard at work in his
garden.

years of relentless pounding that
its mechanism has become slightly
dislocated ; in fact the operator
never knows what is going to be
printed upon the paper when he
presses a given key. Sometimes
it is a different letter ; sometimes
it is nothing at all; but it is never
the letter that he thinks it is going
to be.

Confirming my Deductions

When therefore I observed upon
the envelope an exceedingly mang-
led version of my name I realised
that only one machine could have
produced it. My Sherlockian
deductions were confirmed by the
well-known thumbprint of the sub-
editor - reporter - compositor -office
boy-chauffeur in the corner near
the stamp. On turning the envelope
over I found on the other side the
prints of all his four fingers to make
assurance doubly sure. Feeling
pretty certain that if he had written
to me the Editor would also have
despatched a missive to my friend
and collaborator Professor Goop,
I put the envelope in my pocket
and strolled round to ‘‘ The Micro-
farads.” On my arrival I found
the Professor hard at work in his
garden.

Springtime in the Garden

.The Professor is, as you know,
a man who puts his whole heart
into anything that he takes up.
I had never previously found him
engaged in horticulture, but he
told me as soon as I entered the
gate that he had resolved in future
to make it one of his hobbies.
‘*“ Gardening,” he said, with a bland
smile, ‘‘ has so far been carried out
in a very haphazard way by
amateurs. None of them as yet
have tackled it in a really scientific
manner. I am proposing to intro-
duce into gardening thoroughly
scientific principles which will
shortly bear fruit. Do you see?
Bear fruit. A neat little joke, is
it not. He, he, hel”

Grafting Proposals

Being in one. of his expansive
moods, the Professor did quite a
lot of talking whilst I settled down
in a deck chair and closed my eyes
in order to be able to listen without
distraction to the words that fell
from his lips. I gathered that in
his opinion grafting was a thing
that had never been properly
developed.

The Professor proposed to ease
the labours of his cook by grafting
onions on to his sage bush and
plums on to his apple trees. When
I asked if he was proposing to
graft fools on to his gooseberry
bushes his reply was so rude and so
personal that I refrain from quoting
it. Had it not been so hot we
should probably have quarrelled.
As it was, he went on elaborating
his great idea, telling me that he
was grafting a vine on to his cherry
tree in ordér to simplify the making
of cherry brandy.

Gardening and H.F. Oscillations

Apart from grafting his latest
and greatest idea was a means of
making use of high-frequency oscil
lations for promoting ultra-rapid
growth amongst flowers and vege-
tables. He had, I found, rigged
up a frame aerial which he had
pointed directly towards Snaggsby’s
abode. His idea was to receive
with it the squeaks, chirps, yells
and howls that Snaggsby emits in
the course of his experiments
in search of a non-radiating receiv-
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ing set, and to divert the energy
received by means of a suitable
reflecting screen for the benefit of
the tender shoots of his beds and
borders.
A Fine Race

So engrossed was he in his latest
hobby  that I had considerable
difficulty in making him bring his
mind to bear upon any other sub-
ject. At last, however, I succeeded
in making him realise that I had
received a letter from the Editor
of the Gazette and that probably a
similar missive was awaiting him
indoors. Once he had grasped the
idea he downed tools with the
greatest enthusiasm and set off at
breakneck speed for the house, to
see what the post had brought
him. Had it not been that each
of his boots was decorated with
about a hundredweight of the
Little Puddleton clay, I believe
that he would have heaten me in
the run in. As it was I won by a
short head. The Professor seized
the bundle of letters that awaited
him and took them into the drawing
room where he was unfortunate
enough to find Mrs. Goop.

An Earthy Argument

Some women are most unreason-
able. Certainly Mrs. Goop was on
that occasion, for instead of allow-
ing us to open our letters in peace
she launched out into a violent
diatribe upon the condition of the
Professor’s boots. When 1 told her

Some women are most
unreasonable.

that he had been engaged in
scientific gardening and that he
was now combining it with wire-
less by turning the drawing room
carpet into an earth-mat she fairly
flew at me. So pointed were her
remarks that the Professor, in the
most dignified way, shook the mud
from off his feet and led the way
into his study.
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The Message

Arrived there, we both opened
the fateful letters. They were
couched in similar terms: would
we very kindly call upon the
Editor at our earliest convenience.
I suggested to ‘the Professor that
it might be as well if he changed
his boots before we adjourned to
the Gazette Office, and he departed
in search' of replacements.. - He
returned after a short interval
striking a distinctly new note in
natty footwear by sporting gym
shoes and spats.

A prolonged search in the hall
failed to discover his own head-

Striking an entirely new note.

covering, but, being a man of
resource. the Professor, supplied the
deficiency by donning a red and
green school cricket cap that
belongs to his eldest young hopeful.
He was so taken with his appear-
ance when he surveyed himself in
the looking glass that he decided
on the spot to adopt the cap per-
manently for both town and coun-
try wear.

The Great Plan

Upon reaching the Gazette Office
we were shown at once into the
Editor’'s room. The great man
greeted us warmly and proceeded
without delay to unfold his plan,
Though the better known European
broadcasting stations had been
visited and described, he told us,
by Captain Bungge, no one had so
far investigated the humbler ones.

‘“ All of us,” he went on, * hear
them heterodyning each other and
everybody else ; but that is as far
as it goes. To us they are simply
whistles and nothing more. 1
propose to send forth a commission
consisting of your good selves to
visit some of these stations and to
write full reports upon them for the
columns of the Gazette. No expense
will be spared. You shall have my
car, behind i which you will tow
Professor Goop’s world-famous
Pushable Receiving Set. I need
not ask whether you will accept;
I can see in your faces that you do.
When can you start? ”

A Quick Start
““ Now,”” said the Professor. '' As
soon as we have drawn the first
month’s expenses,” I amended.

MODERN WIRELESS

Without a word the Editor wrote
a cheque and handed it to me,
Within the hour our preparations
for the journey had b@en com-
pleted and we were en route for
Kastoff, the capital of Yugo-
Toblazia, with the Professor at the
wheel.

Novel Driving Methods

The Professor has a style of
driving that is peculiarly his own.
Years of devotion to wireless have
made it impossible for him to
refrain from twildling constantly
anything that can bes twiddled.
At one moment he sweeps opzn the
throttle and the car under his
control leaps forward as though
something had kicked it. At the
next he does something with the
air lever and the eigine sudde-ly
konks out. He is5 also rather
inclined to forget at times of cmez-
gency which thingmejig does what.

. Hardly had we started when a

little contretemps cccurred.

The First Accident

We were proceecig slowly along
the High Street when General
Blood Thunderby stepped off the
pavement right in front of us. The
Professor stepped heavily upon
the accelerator instead of the brake
pedal and knockzd him flat. The
impact slowed down the car, but
just as the irate warrior was
emerging from bzhind it the Pro-
fessor was unfortunate enough to
get into reverse and to floor him
once more. After explanations and
apologies we proceeded on our way,
the General roaring after us that
he trusted that our tour would be a
very extended one. Once we had
left the town behind us we forged
ahead at splendid speed.

Sine Waves

We were ncaring Bilgewater
Magna when it occurred to ths
Professor to show me exactly what
sine waves were with the help of his
steering gear. ‘‘ If,” he said after
zig-zagging for a few moments from
side to side of the road ‘ you will
now look behind at our wheel
tracks you will see perfect sine
waves.” 1 looked round. “1I
can’'t see them,” 1 said.
Professor looked round too. - The
amplitude of the easuing wave was
such that there was no room:.oa
the road for it, and we came to rest
in a broad ditch at the side. We
reached Bilgewater Magna towards
midnight under one farm-horse
power. '

Health-giving Atmosphere
On the following day we decided
to make for Newhaven, where we
would take the boat for Dieppe.
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With myself at the wheel the
journey was naturally accomplished
without mishap. As we were near-
ing Newhaven it occurred to both
of us that it would be positively
unfair to the Gazetfe if we failed to
spend the night in the health-
giving atmosphere of Brighton.

A Week Later

A week later I leaned from my
deck chair fowards the Professor’s
and dug him in the ribs. “ Don’t
you think,” I remarked, ‘ that
we ought to be getting on towards
Kastoff ? "’ ‘‘ As soon as we are
fecling strong enough,” replied he,
“we will start. But meantime,
in order not te disappoint our good
friend the Editor I have sent a
report of the Kastoff station to
Professor Gobemouche in that city,
and he will post it to Little Puddle-
ton. Thereport is an excellent one.
In it I have mentioned that the
aerial wires are supported by masts
and that transmission is accom-

AT

The -

l leaned trom my deck chair
+ + » and dug him in the ribs.

plished by means of valves, a
microphone being invariably used
in the studio. Meantime, my dear
fellow, 1 feel that a visit to the
pierrots followed by a bathe would
help both of us wonderfully to
baild up our reserves of health-and
strength.” THE L1STENER-IN.

Wirelessin South America

In the Argentine, the numbear
of wireless receiving sets in use is
estimated at 200,000. The Broad-
casting Association has a member-
ship of 350, composed of importers,
jobbzars and retailers, who pay a
monthly fee for the operation
of the broadcasting stations, of
which there are one Government,
two commercial and two private
stations giving regular concerts.
There are three wireless clubs in
Buenos Aires and about twenty
in the provinces, and the only
amateur . restrictions contemplated
affect transmitters handling traffic
in competition . with the - State
Telegraph. The taxing of broad-
cast listeners is considered to be
impracticable! In view of the last-
named fact an influx of emigrants
may shortly be expected.,
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UCH of the successful operation of a
M broadcast receiver depends upon the
correct adjustment of battery voltages.
In fact it may be said that incorrect
values of low-tension or anode potentials will in
certain cases prevent the set from functioning.
This is particularly the case with the filament
voltage, since it will be observed that signals
only become audible when the contact arms on
the rheostats pass a certain position on the
resistance element.

The Essential Units

There are two essential batteries in any receiver
and these are the low-tension and high-tension
units. - In addition, if loud-speaking is desired,
for good reproduction a small grid-bias battery is
employed on the low-frequency side. These
batteries are indicated in Fig. 1 as B,, B, and, B,
respectively.

The First Step

The first step towards the recep-
tion of signals from the point of view
of the batteries will be to light the
filaments of the valves, and this
should be undertaken with some care,
especially if dull-emitters are used—
with the 6o-milliampere type of
valve, over-running the filament
may result in a lost emission. It
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is usual practice to specify 30-ohm
rheostats with valves of this class
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ADJUSTMENTS

By
A. JOHNSON:RANDALL

Critical adjustment of all battery
voltages is essential for the best
working of your receiver
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type were employed it is highly probable that
the accumulator chosen would consist of two
cells giving a total EM.F. of 4 volts.

Similarly for valves of the D.E.R. or D.E.2
class one would use a 2-volt battery and in the case
of the:popular -25-ampere power-valves, which
are generally rated at 5-5-6 volts, a 6-volt battery.

A Simple Calculation

To find the resistance required in circuit in
order to maintain the correct filament voltage is
quite a simple matter. A glance at the box in
which the valve is packed will usually show a
minimum value for this voltage; for example, the
box in which a ¥.IZ.3 valve is sent out has marked
on the side, *“ Filament voltage 2:8-3 volts.”

Subtract the lower voltage value from the
voltage of the low-tension battery and divide the
result-by the rated filament current, which is also

Y
= UL

and with a 4-volt accumulator
about two-thirds of the total re-
sistance should remain in circuit.

LIﬁ?lk—llll-

Fig. 1.—The essential batteries of a receiver are indicated
as By, By, and B, in this diagram.

A Practical Case

In the case of three dry cells
connected in series being ¢mployed, giving a total
E.M.F. of approximately 4.5 volts, the contact
arm should be “ just on.” I have stressed this
point rather much owing to. the detrimental
results produced by over-running the valve.

Fortunately the danger is not present to the
same extent with most of the other types of
valves ; for instance, if those of the 3-8-4 velt

924

marked on the box. The answer you obtain will be
the resistance required to reduce the low-tension
battery voltage to the correct value as specified
by the makers for that particular valve.

An Example

For example, subtracting 2-8 volts from 4 volts
gives 1-2 volts. Dividing this by -06, i.e., the rated
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filament current, gives'2o-‘chins, which is the
minimum resistance. Iftwo valves in parallel are
controlled by one rheostat this value should be
halved. When the resistance of the rheostat 1s
known—the leading makers mark this value on
the containing box—the approximate position of
the contact arm along the winding can be quite
easily judged.

Anode "Voltage

‘We next come to the adjustment of anode
voltage. The first point is that the H.T. voltage
which should be applied to the high-frequency
valves and to the detector is in practically all
cases lower than that employed for the low-

MODERN WIRELESS

" very -excellent loud-speaking. This voltage with

the correct type of valve and grid-bias will permit

+ sufficient safe grid swing for all loud-speaker work

Whatever the voltage of your accumulator, take
care so to adjust your filament rheostat that the
correct voltage is applied to the valve.

frequency stages. Most high-frequency valves
require an anode voltage of about 45-60 volts; and
the detector valve used in the majority of modern
receivers needs about the same.

H.T. and Oscillation Control

Adjusting the H.T. voltage to the H.F. valve
or valves by decreasing it slightly will very often
make all the difference between an uncontrollable
set with unsatisfactory reaction control and a
docile receiver with which it is possible to creep
right up to the threshold of oscillation, a state of
affairs so useful and in many cases essential for
successful long-distance reception.

A Good Plan

If oscillation' persists in spite of all attempts to
discover a remedy it is a good plan to shunt each
tapping on the H.T. battery with a fixed con-
denser of large capacity. Cases have occurred to
my knowledge where even this has not been
successful in curing the trouble. Upon the
existing battery being replaced by a new one,
however, the symptoms have disappeared, but in
nine cases out of every ten the use of a condenser
as suggested will effect a cure.

Adjustments on the L.F. Side

On the low-frequency side of the receiver with
the vast majority of valves in use at the present
time from ro00-120 volts anode potential will give

925

in the home.

Grid-bias

This now brings us to the question of grid-bias.
The grid battery consists of a number of small dry
cells connected as shown at B, in Fig. 1, and by
means of a small wander plug similar to those
used in the ordinary H.T. batteries it is possible
to apply a negative potential to the grid of the
low-frequency valve in order that the working point
on the valve characteristic shall be in the correct
position for distortionless magnification.

The most useful size of grid battery for
normal work is one tapped at every I-5 volts
from o-9 volts.

The Value to Employ

The grid-bias to employ for different values ¢t
H.T. voltage is frequently marked on the box in
which the valve is packed. Failing this, the
makers are usually only too willing to supply
| the necessary information. Capt. H. J. Round
has given a useful ““ rule of thumb’’ method of
determining the approximate grid-bias to use.

A ¢ Rule of Thumb’ Method

The rule is to obtain the amplification ratio
of the particular valve from the maker’s list
and todivide this figure, multiplied by two, into
the H.T. voltage it is intended to employ.

For example, the amplification ratio of the
Marconi D.E.5 valveis seven. Multiplying this by
two gives fourteen. Suppose it is intended to use
an H.T. voltage of 100. Then fourteen into 100 gives
roughly seven volts, which is the grid-bias {o be
used at that particular anode voltage.

Actually in practice it would be necessary to use
7% volts owing to the fact that the grid battery
would only be variable in steps of 1} volts.
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A MAS TER .
-OSCILLATOR
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R.W.H. BLOXAM
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Details of a very efficient 10=watt transmitter for working on 45 metres
which will be appreciated by all experimenters.

(TSI
OR some reason or
other the master-
oscillator as a
system of gen-
erating high-fre-
quency oscillations
seems to have
neglected by amateur
and par-
ticularly the transmitter using
powers of about 10 to 12 watts,
although a little reflection will show
that for low-power work this
system has a particular usefulness,
if long range working is desired,
with a minimum expenditure of

energy.

A Constant Frequency

The master-oscillator has one
tremendous advantage over all other
types of valve transmitters, in that
the frequency of the emitted wave,
and therefore the wavelength itself,
remains absolutely constant during
operation. Other conditions being
cqual, it is possible that the range
of a constant frequency set may
be 50 per cent. greater than that of
the usual oscillator with ordinary
coupling arrangements.

It is interesting to note that the
master-oscillator system is used
very extensively in commercial
and other large transmitting
stations almost to the exclusion
of other types. Here, however, the
matter is also influenced by the
large powers that have to be
handled.

[zzz2

been
transmitters generally,

No ¢ Swinging ' Effect
The constant-frequency trans-
mission enables the receiver to be
set dead on the wave, and it may
then be ¢ forgotten,”’ the signals
being clearly readable or telephony

mtelhgxble w1thout the aamnoying

‘swinging ** effect otherwise so
often present, necessitating constant
readjustment of tuning and in-
evitable loss of part of the message
—if any of it is readable at all.

A Similarity
Fundamentally, the ordinary
transmitting valve oscillator, in

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

Fig. 1..—A simple transmit-
ting circuit.

............................. bbb M T o R O 5108

which a single valve 1s employed,
is very much like a single valve
receiver with regeneration produced
by magnetically coupling the grid
and anode circuits, a circuit quite
familiar to readers of MoODERN
WIRELESS.

Fig. 1 shows a simple trans-
mitting circuit commonly used by
amateurs, the oscillatory circuit
L, C, being transferred to the
anode circuit, the arrangement
being termed  series feed.” The
aerial circuit is coupled to the high
potential (anode) side of the anode
coil,

926

A Self-excited Arrangement

The grid coil L; is the reaction
coil in the transmitting arrange-
ment, and the number of tumns
is varied suitably until a point
is obtained where the reaction or
feed-back of energy is sufficient
to overcome the L, C, circuit
resistance, and maintain the anode
circuit in a state of continuous
oscillation, the aerial being ener-
gised by reason of its coupling to
the anode circuit., The arrange-
ment is self-excited, and therefore
the oscillations produced are con-
stant in frequency, and interrupting
the oscillations by keying in any
of the usual places. such as X
renders the system suitable for
morse-code transmission,

Instability

The circuit however, 'is not
perfectly stable, and is liable to
be easily upset by changes of
capacity (such, for instance, as
those produced by an aerial swing-
ing in the wind) or by fluctuations
of anode supply voltage, etc. One
of the best methods of obtaining
efficient operation with this circuit

1s to utilise a grid circuit milli-

ammeter at “M,” aiming for the
lowest current consistent with
stable oscillation,

The Difference

Now let us see how the master-
oscillator power amplifier differs.
The principle involves the use of a
self-excited generator of oscilla-
tions as beifore, but ‘this is not
directly coupled to the aerial
circuit as in the simple one-valve
transmitter. Instead, the output
of the oscillator is utilised to control
the grid of another valve—the
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amplifier—the output of the latter
being coupled 4o the aerial circuit.
A typical arrangement is shown:
in Fig. 2, V, being the oscillator

[ T PPP R desealeseevnonnvasosnnus
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when connected to the anode end of
Lege

This “is~ perhaps a somewhat
crude way of expressing the action

+3ﬂ11- l

Fig. 2—The essential features of the master-oscillator
power amplifier.

valve, the arrangement of which
is seen to be identical with that of
Fig 1.

' The amplifier comprises the valve
V, and the oscillatory circuit
L: C, which is tuned to the fre-
quency of L, C;. The grid of the
amplifier connects to a condenser
C.,—which is necessary here, owing
to the series-feed arrangement of
the oscillator, by which L, is at full
H.T. potential—but in any case
a grid condenser and leak are
necessary, although these and the
filament circuit connections have
been omitted, for the sake of
clearness. :

A Tapping
The grid condenser of V, con-
nects to a tapping on L,, and by
varying the- position of this tap
the exciting voltage produced on
the grid of the amplifier may be
regulated, the voltage being highest

of the grid tapping. * Actually when
L; C, is oscillating, potential
“ nodes ”’ are set up across L,, and
the position of the tap has to be
regulated so as to provide effective

and consequently the tap must be
readjusted accordingly...
The 10-watt Transmitter

Having briefly reviewed the.
principles underlying the operation
of the master ,oscillator, we wil
now consider the practical construc-
tion of such a transmitter, designed
to operate on a normal input of
about 10 watts.

It will be apparent from what has
been said before regarding the oscil-
lator portion of the circuit  that
any of the usual three-electrode
valve oscillator arrangements will
be suitable, provided it is capable
of producing sustained oscillations
of the desired frequency.

A Reduction in Coils

The oscillator of Fig. 2 comprises
separate grid and anode coils, so
that a transmitter built on these
lines would require four coilsin
all.

By using the well-known Hartley
auto-coupled circuit for the oscil-
lator, the number of coils required

The controls on the panel should be carefully manipulated.

excitation of the amplifier grid.
Any change of frequency in the
oscillations of L, C, will cause
alteration of the ‘“nodal points,”

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

it

]40}700 o/m.a

R5 sz T, S|
Sa c

MICROPHONE

Fig. 3.—Details of the theoretlcal circuit are given in
this diagram.
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is reduced to three, and the con-
struction is thus simpler.

Instead of the series-feed for the
anode power supply the parallel
system is used in the actual instru-
ment. There does not appear to be
any particular advantage in one or
the other for low power, but in
the layout adopted, parallel-feed
is more convenient from the wiring
point of view.

A Satisfactory Wave'ength

" The instrument was designed for
operation on a 45-metre wavelength,
this wavelength having proved
particularly satisfactory for day-
light communication—both C.W.
and telephony-—up to distances of
500-800 miles with low powers.
Some readers, however, may desijre
to operate on higher wavelengths,
and their experience will guide them
as to- the necessary alterations in
the design of the inductances and
capacities in the oscillatory and
aerial circuits, or these may be
talculated from the usual formule.
The circuit of the complcte
transmitter is shown .jn Fig. 3.
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It is important to minimise,
as far as possible, any magneiic
coupling between L, and T,
so that these coils are mounted wull
apart with their. magnetic fields
at 9o deg., as will be seen from the
photographs.

Minimum Losses

At the high frequency at which
this set was designed to work, it is
important to reduce to a minimum
the losses in inductances and com-

‘* low-capacity ’’ type, with a mini-
mum of dielectric material between
the sockets.

The Components

The components used, with the
exception of the grid leaks, are all
as employed for receiving purposes,
and a complete list is given
below.

One wooden baseboard, 18 ins. by
1z2ins. by }in.

One ebonite panel, 18ins. by

The special middle variable condenser was used in lieu
of an ordinary .0002 as it happened to bs available when
constructing the transmitter.

6} ins. by 3/16in. (Silvertown Co,).

densers, and also the stray capaci-
ties between the wiring and various
components. All fixed condensers
and valve holders are mounted
upon small porcelain *‘ bobbin ™
insulators, in order to raise them
ahove the baseboard.

The valve-holders are of special

Two panel supporting angle
brackets. #
Two ebonite terminal strips,

3 ins. by 1} ins. by 3/16in. (Silver
town Co.).

One ebonite strip (for rheostat),
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4-ins. by 2% ins. by 3/16 in. (Silver-
town Co.).

One .0005 variable condenser
(A. J. Stevens & Co., Ltd.).

Two .0002 variable condensers
(A. J. Stevens & Co., Ltd.).

Two special ““low loss '’ wvalve
holders (N. V. Webber & Co., Ltd.)

Two 1.5-ohm resistors and screw
holders (Burndept Wireless, Ltd.).

One 3-ohm rheostat, all-metal
type (Burndept Wireless, Ltd.).

One microphone transformer
(Burndept Wireless, Ltd.).

One D.P. "change-over, panel
mounting switch (A. F. Bulgin &
Co.).

- One S.P. change-over panel mount-
ing switch (A. F. Bulgin & Co.).

Three ‘‘ Decko” dial indicators
(A. F. Bulgin & Co.).

One o to .25 amp. hot-wire
ammeter (Burndept Wireless, Ltd.).

Two 34 in. dia. ““ low-loss *» coil
formers (Collinson Precision Screw
Co.; Ltd.).

Eleven nickel-plated terminals.

Four .00z fixed condensers (A. J.
Stevens & Co., Ltd.).

One .oox fixed condenser (A. J.
Stevens & Co., Ltd.).

One .0005 fixed condenser (A. J.
Stevens & Co., Ltd.).

Two pieces of ebonite tube, 2'ins.
dia. and 2}ins. long.

One pound 18 S.W.G. tinned
copper wire.

Half doz.

The Grid Leaks

The grid leaks are of 4,000 ohms
resistance, and were made by wind-
ing No. 36 S.W.G. Constantan
resistance wire on short lengths
of ebonite tubing, the domestic
sewing  machine being com-
mandeered for the purpose. They
are not wound non-inductively,
and in this connection the writer
has made many experiments with
grid leaks for transmitters, and in
general his experience is that the
value is not at all critical, anything
from 2,000 to 20,000 ohms appear-

paper clips
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ing éatisfactory, provided the grid
turns or grid condenser are adjusted
accordingly—this in respect of
10-watt transmitters.
Radio-frequency Chokes

The radio-frequency chokes L,
and L, in the H.T: supply leads
consist of 100 turns of 36 SW.G.
D.S.C. wire, wound on 2in. dia.
ebonite tubes. The value is not
critical, provided the inductance
is several times greater than that
corresponding to the working wave-
length. The chokes should be kept
well away from inductances, in
order to prevent interaction of the
stray fields,

HT.+2

H.T.+1?
post free.

Screw-in  interchangeable re-
sistors are provided for the valve
filaments, enabling valves of dis-
similar types to be employed.
A master rheostat R, controls both
valve filaments for rapid switching
on and off.

Blocking Condensers and
- Inductances

The anode circuit blocking con-
densers C,, C,, C, and C, consist
of duplicate condensers in series,
thus dividing the H.T. potential
across each, in order to provide
a factor of safety ; the condensers
having to carry radio-frequency
currents in addition to the D.C.
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H.T. potential applied across them.
Single condensers have however
been used with D.C. voltages up to
500, without trouble, but this is

.not advised.

The aerial and the amplifier
-anode .inductances L, and L, are
wound on the same ‘low-loss”
former (3%in. dia.), with a }in.
space separating the coils, L, con-
sisting of 10 turns and L, 22 turns;
while L, consists of 20 turns on
a similar former. The spacing be-
tween turns is approximately }in.,
and ordinary paper clips are used
for the wvariable tapping con-
nections.
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Panel Details

The panel details "are given_in
Fig. 4 and no difficulty should be
experienced in mounting the
necessary components ; while Fig. 5
gives the complete Wiring diagram
and should be carefully followed
when making up the transmitter.

The hot-wire aerial ammeter
has a range of o to .25 amp. ; while
on the panel immediately above
and below it are situated the aerial
and earth terminals. The three
H.T. terminals are situated at the

back of the baseboard, and the
L.T. terminals at the right hand
end, next to the rheostat.

Telephony and C.W. Working

For telephony, grid circuit modu-
lation is employed, the arrangement
of which will be followed from Fig. 3
a double-pole two-way switch
connecting the modulation trans-
former secondary winding across
the oscillator grid condenser C, in
one position and the grid leak in
the other for CW. A single-pole
switch is.fitted in series with the
microphone and the microphone
battery.

A six-volt battery is connected
to the two upper right hand ter-
minals -on the panel to excite the
microphone primary circuit.

Keying
For CW., keying is effected by

“means of a re51stance ptaced in the

H.T. iead from the battery to
H.T.+1, with the key connected
across it. When the key is up the
resistance comes into circuit, and
reduces the radiation to about
one-third its normal value. Owing
to the fact that the amplifier never
ceases “oscillating, the emitted

wave Tremains quite steady and
keying
thereby.

clicks are minimised

Adjusting the Apparatus

Adjustment of the circuit is
easy if carried out methodically.
An absorption wavemeter is used
consisting of a s5-turn inductance,
variable condenser and a small
flashlight bulb joined in series.
This can be calibrated . easily
against the receiver by means of the
well-known ‘‘ resonance  click *’
method.

Usually the power rating of the
oscillator valve V, should be not
less than 23 per cent. of that of the
amplifier. For high power work it
is usually desirable to employ
valves of more nearly equal power
rating. In the present instrument
a Mullard D.F.A. 6 is used as the
oscillator, and another as the

930

The two coils L,
mounted well apart to minimise
the effects of magnetic coupling.
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amplifier, but valves of a similar
type can be employed.

With both valves alight, and the
H.T. to the amplifier disconnected,
the anode tap, grid tap and grid
condenser of the oscillator are
adjusted, until by means of the
absorption wavemeter, oscillation
is indicated at the required fre-
quency. The amplifier H.T. is
ndw connected.

Using the Wavemeter

With the aerial circuit discon-

nected, the tap on to coil L,

and L, are

the anode tuning condenser and the
grid tap are mow varied, until by
approaching the wavemeter to
L, maximum strength of oscilla-
tions is indicated. The aerial circuit
should now be connected and
brought into tune by means of the
variable condenser and the tapping
on the inductance.

At 5LS the radiating system
consists of a 7o ft. single wire aerial
and 50 ft. counterpoise, and for 45
metre work the aerial is tuned to the
third harmonic.

Consistent Results
The instrument has exceeded
expectations in ease of operation
and consistent results and good
telephony has been reported in
Bristol, Southport, Cambridge, etc.
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HE downward ‘tendency in valve
prices which has showed itself
in the last year or two, has
already had a distinct influence
on the relative popularity of
single-and multi-valvesets. When
the = bright ~emitter ' reigned
supreme, few experimenters could face with
equanimity the problem of providing the low-
tension current for a five- or six-valve set, and
when the superheterodyne receiver first made its
appearance, its tremendous filament consumption
was, perhaps, its greatest drawback.

Current Consumption

For example, a seven-valve superheterodyne
using bright emitters througheut, consumed about
4} amperes, whereas the same instrument can
nowadays be run quite- efficiently with a total
filament current of less than half an ampere.
Similarly, the wane in popularity of reflex sets can
be attributed in a large measure to the growing
use of the dull emitter valve, for the saving of
filament current by reflexing is nowadays no great
advantage.

The home constractor is so often faced with the
problem of ‘‘ single- or multi-valve ’’ that a little
time spent in considering the pros and cons of the
subject will not be wasted. Let us, then, see first
of all what can be said for the single-valve set.

The Single-valve Set

Single-valve sets can be divided into “ straight
and ‘‘reflex” sets. In spite uf the remarkable
claims made from time to time for some new
single-valve circuit, there is a very definite limit
to what can be obtained from such a set of the
“ straight ” variety. If we are prepared to
sacrifice quality, and if the circuit is carefully

designed and laid out, a very considerable volume -

of signals can be obtained from such an instru-
ment. Indeed, in a good low-lass circuit with
suitable components, valve and battery supply, a
measure of loud-speaking can be obtained up to
ten milesfrom a broadcasting station which many
people would consider satisfactory for a small
room,

Single or Multivalve?

By Percy W. Harris, M.I.R.E.

BRERIPBL DT HHDDOEEOEDRBDDDRD®D
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The Pros and Cons

Discussed

é@@@@@@@@@@@@

TCEDSDD

Marked Effects

To obtain such sensitivity, however, ‘the valve
must be worked very close to the oscillation point,
and it is here that the distortion, due to reaction,
is very marked. Even with the brightest of bright
emitters, the current consumption does not much
exceed three-quarters of an ampere at 3% to 4
volts, and the drain on the high-tension battery
is very small. Furthermore,-the cost of the com-
fonents for a straight single-valve set is relatively
ow. '

Reflex Receivers

When we come to reflex sets employing a single
valve, the valve can be used simultaneously as a
high-frequency and a low-frequency amplifier, a
crystal being used as the detector. - Here again,
with a properly designed receiver, remarkable
results can be obtained, and from 5 to 10 miles
from a broadcasting station really adequate loud-
speaker strength is obtained with the average
aerial. What is often overlooked, however, is
that the cost of the components in a single-valve
reflex receiver is practically the same as in a
three-valve set, for with modern valves, which are
not critical ag to filament current, a single rheostat
will serve quite adequately for three valves.

A Comparison

Comparing a reflex receiver using a valve acting
as a high- and low-frequency amplifier with a
crystal as rectifier with a * straight ”* three-valve
set, consisting of a high-frequency valve, detector
and one note magnifier, using a common filament
resistance, we find that the only additional parts
required, other than valves, are two additional
valve sockets and a grid condenser with leak.
The cost of the grid condenser and leak is balanced
by the saving on the crystal detector, so that
roughly speaking the additional cost is but a
shilling or two for the two valve sockets.

The actual saving, of course, is on the cost of the
two extra valves, and the lowered anode current
consumption from the high-tension battery, as
well as the reduction in filament current which, in
the reflex circuit is a third of that required for the
three-valve straight circuit,
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Better Results

With the small power type of valve a three-
valve set takes no more cwrent than a single-

valve reflex using‘a bright. emitter, while if -06-.

ampere valves are used, the saving in current by
using a reflex in place of the three-valve set is
negligible in practice. Furthermore, the straight
three-valve set with one stage of high-frequency,
a valve detector and one stage of note magnification
will give definitely better results’ than the best
single-valve reflex with crystal detector.

The Small Power Valve

The biggest problem in multi-valve radio is the
provision of an adequate anode current supply,
particularly with the deservedly popular small
power valves wusing a -25-ampere filament
current at about 5 to 5% volts. Many listeners do
not realise the tremendous drain these wvalves
exert upon the high-tension battery. To give

you a practical example, a very popular bright -

emitter valve (“ general-purpose” variety) with
60 volts on the anode, takes, at zero grid voltage,

1} milliamps, whereas the same maker’s -25 ;

ampere small-power valve, worked underidentical
conditions, takes 4 milliamps. This means, of
course, that the small power valve, while taking
only one-third of the filament current compared
with a bright emitter, takes nearly three times the
anode current. Of the two, the filament current
is much the cheaper and easier to provide. The
length of life of a high-tension dry battery is
rapidly shortened if we draw too big a current
from it.

With a load up to 3 or 4 milliamperes, the
ordinary size of high-tension battery will have a
-life of about nine or twelve months at the most,
and even when nothing whatever is drawn from it,
it will not last any longer, but above the figure
mentioned, the ordinary size of high-tension -dry
battery is unsuitable, and will rapidly depreciate.

American Practice

In America, where five-valve receivers using
small power valves are by far the most” popular,
the small size of high-tension battery has been
abandoned long ago in favour of very large and
heavy 45 volt units {two of which are used in most
of the receivers) themselves each as heavy as the
average 30 or 40 ampere-hour accumulator. This
large type of high-tension battery is available in
this country, and I see that the Ever-Ready people
are now supplying similar batteries of identical
size and of British manufacture.

Such batteries have a life of six or nine months,
even when used with small power valves in a five-
valve set. Twenty or twenty-five milliamps is no
unusual load for such a five-valve receiver, and is
far greater than should be taken from the ordinary
ize of high-tension battery.

Volume and Quality

It is now recognised by all experienced workers
that adeguate volume accompanied by good
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quality is only obtainable with inulti-valve séts,
unless, of course, we econfine onr attention to a
nearby station. Some amateurs, particularly in
their early wireless days, are inclined to push each
valve to its limit of amplification, revelling in the
great volume so obtained and ignoring the heavy
sacrifice of quality entailed.

A set with one or two stages of high-frequency,
a detector and two stages of low-frequency, can
be magde to bring in a number of stations other than
the local at full loud-speaker strength without the
need of any valve being pressed to the limit.
Those readers who have not yet had the pleasure
of listening to distant stations on such a set will
be surprised to find how ‘‘ near’’ they sound, as
compared with signals of the same volume from
the same station obtained with a smaller number
of wvalves pressed to the limit. Indeed, the:
criticism of .the quality of foreign station reproduc-
tion is too often based upon opinions gained from
distorting receivers.

The Service Required

After all, so much depends upon the kind of
service you expect to get from your wireless
receiver. - Too often the ' freak ”’ or exceptional
reception conditions obtaining on a particularly
good evening are used as a basis for choosing a
receiver or a circuit. Winter conditions, too, are
invariably better for long distance reception than
those ruling in summer time. Many listeners only
use their sets after dark, and would be surprised
if they listened in daylight to find what small
penetrating power a single-valve set possesses
under such conditions.

Even a five-valve set with two stages of really
efficient high-frequency amplication will not bring
in all of the B.B.C. stations in daylight. A six-
valve receiver can however do this, and by utilising
the latest information available, such a receiver
will be described "in the next issue of MODERN
WIRELESS.

A Strange Fact

Strangely enough, far too many listeners are
content with poor quality in reproduction, and for
this reason will put up with the distortion which
inevitably arises in pressing a single valve to its
utmost limit to obtain volume. As I haveindicated
earlier in this article, if you are prepared to
sacrifice quality, then the multi-valve set may seem
rather an extravagance, but personally, knowing
the excellent quality of the broadcasting now avail-
able, I invariably use a multi-valve set, even for the
local station, being quite content to obtain
slightly less amplification per stage, for this is
accompanied by first-class quality.

I can safely say that the majority of the
wireless experts of this country use multi-valve
sets in preference to single-valvers, dull emitters in
preference to bright emitters, and a minimum
amount of reaction amplification.
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IMPROVI SING AERIALS

FOR THE
COUNTRY
OUTING

W hen planning an expedition into the country, the problem of suitable aerials

arises if a receiving set is fo be taken.

The suggestions made in this par=

ticularly interesting article merit the earnest consideration of all our readers.

OW that Easteris well past and we have had

a good taste of really warm and dry weather,

there is every inducement to get out of

doors at week-ends and at other times when

opportunity offers and the weather is kind enough.

No doubt a great many people prefer to leave

wireless behind them on such occasions, but there
must also be a large

It may be found that the receiver gives sur-

prisingly good results both in long-distance

reception and on the local station when it is thus

removed from the ~* screening ”’ of its normal
environment.

Temporary Aerials
The erection of a suitable aerial for temporary
use out of doors probably

number of enthusiasts
who like to take their
receivers with them even
for short trips into the
country. The wireless
set may be put to
various uses when it is
taken away out of the
town. It may be cm-
ployed simply to pass the
time in the ordinary
way, furnishing a
pleasant background of
broadcast music at a
picnic, for example, or
even supplying the
necessary  “ orchestra "’
for an open-air dance in
the evening.

Enlightening Infor-
mation

There is also a’ good

deal of interest in experi-

presents a problem to
many people sufficiently
serious to make them
hesitate about taking out
the receiver at all. Of
course, if one has a
superheterodyne re-
ceiver, this problem is
non -existent, but even
with modern develop-
ments the superhetero-
dyne 1is not yet
everybody’s instrument.
To put up an aerial for
the ordinary type of setis
not really such a difficult
matter, and it is the
purpose of this article to
show how easily tem-
porary aerials may be
erected out of doors. It
will be apparent that
more ambitious aerals
may be erected by the

menting with the receiver
out of doors. There is,
first of all, the novelty
of hearing the broadcast
programmes in unfamiliar surroundings ; the per-
formance of the receiver when it is used on a tem-
porary aerial away from houses and railways
may also provide some enlightening information.

Employing the car battery will obviate the
necessity for an additional accumulator.

same methods if desired ;
but the object here is to
describe thesimplest way
of putting up a wire or
otherwise forming an aerial so as to get good
results with a minimum of trouble.
Transport
Those who have cars to take them will, of course,.
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beable to carry quite heavy apparatus, and the car
battery may be used for supplying the necessary
low-tension current for the valves. They can
take also an earth pipe or earth mat and even light
masts for erecting the aerial. If everything has to
be carried by hand, however, these refinements
will usually prove unnecessarily burdensome.
It will then be sufficient to take, besides the set

"Supporting one end of the wire on the
motor-car is a convenient arrangement.

itself, a coil of 100 feet of rubber covered stranded
cable, theinsulation being either soft or vulcanised,
an additional short length for the earth lead,
and a large jack-knife or short iron spike with a
terminal on it.

Insulated Wire

The advantage of taking insulated wire is that
there is really no need to have separate insulators
as well. When an aerial is to remain in the same
place for some time, it is necessary to insulate it
carefully with porcelain or other insulators.
If the wire is to be up for only a short time, how-
ever, the separate insulators may be dispensed
with, without serious loss of efficiency, the cover-
ing of the wire itself being relied upon.

A High Aerial .

The photographs on these pages will show
some of the various arrangements which may be
tried. As with the aerial which is in permanent
use at home, it is of advantage to get the wire as
high above the ground as possible.  Trees often
afford a convenient means of supporting one cnd
of the wire, or even both ends if desired. Unless
extreme height is required, there is no need to
climb the tree chosen in order to fix the aerial.
A piece of a broken branch or a stone should be
tied securely to the end of the wire, and throwa
up over a convenient branch. If the weight at
the end is heavy enough, it can then be pulled up
close against the branch over which the wire has
been thrown,and it will stay theresecurelyenough
to enable the wire to be stretched tight between the
tree and the receiver. :

At _the receiver end the wire may be tied to
- a short wooden peg in the ground, or, better still,
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to a bush a few feet above the ground. For the
earth coanzction the jack-knife may be used,
the end of a short lead from the earth termiral
of the recziver being jammad in the hinge of the
blade as it is opsned ; the bladeis then pushced iato
the ground. If there is a pond anywhere near
an excellent earth can usually be secured by taking
a lead to it; it will be found best to bare of
insulation the part of the lead actually in the water,
this part being a few feet long and not merely an
inch or two.

A Use for the Motor-Car

When the receiver has been brought out in a
car, the car itself may conveniently be uced to
support one end of the aerial wire, as chewx in
one of the photographs. Here the acrialis strctched
tightly between a small tree and the steering whccl
of the car, the receiver being on the car, wire
the batteries are handy, in order to save the &'y
czlls which properly belong to the rccrivae.
No attempt is made in this case to get the aciicl
up to any great height. The full length of the w.ic
is used, and the set is placéd right at one end as
before.

A Suitable Site

In selecting the actual site for the aerial when
trees are to bz used as supports, the fringe of a bclt

R S el

Where possiblz tne free end of tne aerial

should be slung over the branches of a
high tree.

s

of trees may be expected to provide a better place
than the middle of a groupof them. Note should
also be made of the direction of the local station,
if it is desired to receive this, and if possible the
aerial wire should be so placed that it roints
either directly towards or directly away from this
direction, preferably the latter. In this connec-
tion it may be found interesting to try the
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directional effect of different positions of the aerial
on the signals received from the local station.
By placing the aerial wire at right angles to a line
joining the receiver and the station, it may be
found possible to reduce the strength of signals
considerably, thereby assisting in the reception
of other stations, which are normally obliterated.

A Ground Aerial

In open country, where there are no trees or
other natural supports available for the aerial
wire, the experiment may be tried of laying an
insulated wire straight out along the ground.

The use of an ironfence as an aerial is an
‘expedient worth trying.

With this_arrangement and with those that are to
be described it will be worth while to test several
different types of ‘earth :connections in order:to
get the best results. Besides- the direct. earth
with a knife or metal spike, a counterpoise may be
tried, consisting of several yards of insulated wire
laid on the ground. It will quite likely be found
that the position of this counterpoise wire relative
to the aerial wire or connection has an appreciable
effect on signal strength.

An Example

For example, with- an overhead aerial, the
counterpoise may be tried either directly under-
neath the aerial or as a continuation of it in the
same line, or in any intermediate position. With
some- types of aerial connection it may be found
best to dispense with the earth altogether. It
is impossible to lay down any hard and fast rules
about the erection of temporary aerial systems of
this sort, as local conditions will be the deciding
factor in the efficiency of any given arrangement.

Using a Fence

Fences, either of the iron bar type or those w1th
galvanised wire supported on wooden or concrete

MODERN WIRELESS

posts, will often obviate the necessity of putting
up any overhead wire at all. A short lead shonld
be taken from the receiver to the wire of the fence
and that is all that is needed. If a fence close to
a railway is used, or one in a locality where power
or light mains are not far off, trouble may be ex-
perienced from -interference from this source.
It will sometimes be found possible to reduce the
interference from this cause by inserting in series
with the aerial lead to the fence wire a condenser
of large capacity.

Tree Aerials

A more-or less “freak ” type of aerial which
may be tried with success is the trunk of a tree.
To utilise this, the blade of a knife should be driven
well into the trunk, sothat it penetrates into the
green wood under the bark, and a lead attached
to this from the aerial terminal of the receiver.

Generally speaking, however, the use of such
unusual aerial systems will be confined to experi-
ments. - The more conventional type of wire aerial
may be expected to give. better .and more con-
sistent reception.

1 The Aerial Wire

A word about the actual wire used for the
aerial may not be out of place. If stranded copper
flexible cable is used, of the kind which has a
soft rubber covering, care should be taken not to
strain it too tightly between the supports. If it
is overstrained, the rubber insulation may crack,
so that the strands are exposed to oxidisation.
Under such circumstances the fine strands will
soon become brittle and the cable be ruined.

A Useful Type of Cable

A very suitable type of wire to use for these
temporary aerials is the steel stranded cable with
vulcanised insulation, which is readily obtainable
nowadays. This is composed of a number of
fine strands of steel wire with one or more strands
of copper. This cable will stand any strain that
it is likely to be subjected to when in use as an
aerial. It is open to question whether such steel
stranded cable is suitable for continuous use for
permanent aerials, owing to the fairly ready
oxidisation of the strands in spite of the insulating
covering, this later deteriorating under the in-
fluence of the weather. For temporary use, how-
ever, it should prove quite satistactory.

Satisfactory Results
It will be seen that there is ample scope for

“experiment in the use of a receiver out of doors.
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It willin a great many cases be a pleasant surprise
to find that the receiver functions so well under
such conditions as a contrast to the moderate
results which are often all that can be expected
from it in the town. Provided that one does not
expect to get big signal strength at too great a
distance from the desiredstation, quite unambitious
receivers and simple aerial systemswhich are light
to carry and easy to erect and dismantle will be
found to be.well worth while taking out for a
few hours away from the streets and buildings:
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SINGLE CONTROL
FOUR~VALVE

Readers desiring a set for the local station and Daventry with a single

control will ﬁnd this receiver admirable for their needs.

very large number
- of listeners who,

being interested in
1N wireless solely as a
N means of enter-
tainment, wish for
nothing more than asimple receiver
capable of receiving the local station
and with the minimum number of
controls.

For the Music Lover

Super-selective receivers with
many stages of highly efficient high-
frequency - amplification which to
the enthusiastic experimenter are
so attractive, make no appeal to
this class of broadcast listener.
The music lover asks merely for a
setx which, in addition to giving
pure reproduction, can be switched

BAOIIAARAORIIINIIIIIERARSARARES FEREBEAIACRRERESRRARSS dekess YT

HERE anust. be a_ :

on or off at will by one simple

movement of a switch.

The receiver described in this
article is of the above type and has
been designed with the object of
supplying the needs of those who
desire to listen to the local station
only.

The Result of Experience
The circuit,

considerable amount of thought

_and as a result of experience with

a multitude of different arrange-
ments-extending over a number of
years. There are four valves which
function as follows: V, amplifies
the incoming high-frequency oscil-
lations which are transferred with
the aid of the aperiodic transformer

L; L, to the detector valve V,. This

REBREIRIIRERASEIIRS " srear

which is shown in
Fig. 1, was decided upon after a
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*
transformer, which requires no
tuning condenser across either of
its windings, provides a moderate
degree of amplificatjon over a wide
band of frequencies.

Retaining Simplicity

It is not claimed that such an
arrangement will give results
greater than about 6o per cent. of
those obtainable with an efficient
tuned stage, but to retain extreme
simplicity a certain amount of
efficiency had to be sacrificed since
the use of a tuned stage would have
necessitated an extra tuning con-
trol.

Anode Current Rectification

The detector valve V, rectifies
on the anode current principle,
sometimes called the bottom bend,
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this method possessing special ad-
wvantages when the receiver is
employed at short distances from
the local station. The rectifed
impulses are aftprwards amplified

EhERE

o
o
re
LR IN
@ 70 Lovo sreancn @ °

FLEXIBLE LEAD

Fig. 2.—Details of the tone-
.control unit.

by means of the two resistance-
coupled stages V, and V.

Resistance-capacity coupling, al-
though not giving the same degree
of amplification as can be obtained
with transformer or choke coupling,
possesses the merits of magnifying
uniformly at all frequencies, and
in addition does not present the
srme difficulties in design as do
the other methods mentioned.

Interesting Features

A filter circuit in the anode feed
of V, isolates the loud-speaker
windings from the steady anode
current, which in the case of some
of the power-valves on the market
may be quite considerable. No
filament resistances are provided
since the set has been designed to
operate with certain types of valves
in conjunction with suitable fixed
resistors. By connecting the fila-
ments of the first two valves in
series their total current con-
sumption has been kept equal to
that of one of them, with the
additional advantage that 4- or 6-
volt valves of the .25 ampere type
can be used in the low-frequency
stages.

....... LR T B O T I T TP PR S TY ST P T
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A Possible Combination

For instance, with a 6-volt accu-
mulator one could use a couple of
6-volt valves for V, and 'V, and
two suitable 3-volt valves for V,
and V,.

In this way filament resistances
can be dispensed with, an ordin-
ary ‘“on and off * switch being
used instead.

; Tone Control

A tone control is provided across,
the loud-speaker terminals to enable
the tone of the instrument to be
adjusted according to individual
taste. (For details see Fig. 2.)

Components

To construct the receiver the
following components will be neces-
sary, but it should be noted that
the makes mentioned can be re-
placed by any others of equivalent
quality, as advertised in the columns
of this journal, although space
should be taken into consideration,

One sp~cial cabinet provided with
batterv accommodation (Carrington
Manufacturing Co.).

One baseboard size 16 ins. by
girs. (Carrington Manufacturing
Co.).

One 16ins. by 8ins. by { in.

\

The components are arranged in a particularly compact
manner.

Such a circuit formsasimple and
foolproof arrangement which once
tuned into the local station can be
left and merely switched on and
off as required.
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Fig. 8.—The switch S; is the tone-control unit of the

receiver.

Blueprint No. 160a, 1s. 6d., post free.

insulating panel (American Hard
Rubber Co.).

Two terminal strips—one 2 ins.
by 2 in<. and one 4 ins. by 2 ins.

Two small angle brackets,

Two baseboard mounting coil
sockets.

One -.0005 variable condenser
(Radio Communication Co., Ltd.).

Four “‘ Anti-phonic” valve-
holders (Burndept Wireless, Ltd.).

One potentiometer (Radio In-
struments Ltd.).

One 5 point switch (Radio In-
struments Ltd.).

One baseboard mounting valve
socket (Burwood).

One aperiodic H. F. transformer
(Magnum). 300-Goo metres type.

One Radio-frequency | choke
(Lissen, Ltd.).

Two anode resistances—1I00,000
ohm (Mullard Radio Valve Co.,
Ltd.).

Two o.1 microfarad Mansbridge
cond®nsers (Dubilier Condenser Co.,
(r925) Ltd.).

'™
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© 5,3

MOVING
- o

TOP EOGE OF BASEBOARO

W
BOTTOM LINE OF PANEL

C3A0003

s -
1 <
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s

LOUDSPEAKER LT~ LT+H.T~

EARTH AERIAL

Fig. 4.—Laying out the components and wiring will be facilitated by reference to this
diagram. Blueprint No. 160b, 1s. 6d., post free,
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Two .25 megohm resistances
with holders - (Dubilier Condenser
Co. (1925) 1L.td))

One  ‘“ Success ”* choke (Beard
and Fitch Co., Ltd.). .

Two 2 mierofarad” .condensers
(Telegraph Condenser Co.)

One 006 fixed candenser (A. J.
Stevens and Co. (1914) Ltd.).

One .01 clip-in condenser” with
clips (L. McMichael, Ltd.).

Five tone-contro! co ‘densers—

two of 00z, two of ‘004, a1d one

of .006 microfarad (Watmel Wire-
less Co.).

wireevary

Two .o003 fixed condensers
(Watmel Wireless Co.).

One . push-pull switch (Igranic
Electric Co., Ltd.).

Six terminals.

Two fixed resisters (the resistance
of these js given later) with holders,
(Burrdopt Wireless, Ltd.).

A quauntity of Glazite and a set
of Radio.. Press panel transfers.

Light wander plugs and flex.

One 4-5-volt grid battery and one
g-volt grid battery.
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Simple Panel Layout

The panel layout is extremely
simple, since all the components
mounted thereon are of the one-
hole fixing type, and a single §in.
drill will “suffice in each case.
Referring to -Fig. 3, the potentio-
meter may be seen mounted on
the left of the panel and the tone-
control switch on the right. In
the centre is the .0005 variable
condenser and immediately under-
neath is placed the filament * on
and off ”’ switch.
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Practical Hints

The .dimensions given in - the
panel layout diagram should be
followed carefiilly, the necessary
centre lines being marked out
with the aid of a scriber and steel
rule. After this the centres for
the holes may be punched ready

MODERN WIRELESS

apart, between centres. The com-
ponents may now: be. mounted on
the panel and basebeard, and the
set is ready for wiring.

Wiring-up
Wiring-up is a comparatively
easy matter provided that a clean

Turoen

Simplicity is the keynote of the front of panel,

for drilling. It is a good plan to
run a small pilot drill through
before proceeding with the §in.
drill, to prevent the latter from
war.dering.

Having drilled the panel fix it
to the baseboard, countersinking
the screw holes where necessary
with the aid of a rose bit, and secure
the two terminal strips to the back
of the baseboard in the positions
shown in Fig. 4. The terminals on
these strips are placed one inch

hot iron, a supply of non-corrosive
soldering paste and some blowpipe
solder are available. In the case
of this particular receiver the wiring
will be simplified if the leads to the
filaments and filament control
switch are commenced first.

The use of insulated wire makes
the work much easier for the novice,
since thz fact of two of the wires
touching will not lead to the same
dangers as would be the case with
bare wire. The writer finds that

an old saf:ty razor blade is very
useful for removing the insulating
covering. The tone-control con-
densers ‘should be soldered into
position after the remainder of the

‘wiring is completed.

Operating the Set

To operate the receiver proceed
as follows:—Connect up the two
low-tension leads to the terminalg
marked L.T. + H.T.—and L.T.—
and having screwed two suitable
fixed resistors into the sockets and
inserted the correct valves, pull
out the switch-knob. The valves
should now light, All being well
join up the two H.T. + leads
to the points marked H. T. + &
and H. T. + 2, having previously
attachcd the H. T.—lead to the
terminal marked L.T. 4. HT —,

Insert the HT. + I wander
plug into, say, the Go-volt sockel
of the H.T. battery and the H.T,
+ 2 into the 120-volt socket,

The H.T. Units

For sets of this description the
writer prefers two large sized 6o-volt
units of the Columbia type, since
he has found this type of battery
to give more economical and con-
sistent results than the small sized
units so frequently employed. The
cabinet is sufficiently large to take
two 6o0-volt Columbia or similar
batteries. The negative grid-bias
plug should be inserted at a tapping
in G.B. 1, which gives a voltage
recommended by the makers of

The small grid-bias battery is used for anode-current rectification,
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the valves V,and V, for the par-
ticular anode voltage used.

The small battery B; may be
tapped at, say, 3 or 4.5 volts.
Connect up the loud-speaker and
the aerial and earth leads to the
terminals so- marked, after which
the coils L, and L, may be inserted
into their sockets.

Suitable Coils

For the 250-500 metre band of
wavelengths L., may be a No. 60
coil and L, a No. 35, 40, 50, etc.
The correct size for L, is a matter
for experiment, since much depends
upon the wavelength of the local
station and upon the size of the
aerial. With a small aerial the
writer finds a No. 50 coil best for

increase of H.T. may make the
receiver oscillate.

Recommended Types of Valves

Using a 6-volt accumulator the
following types of valves will give
good results.

V,, Marconi or Osram D.E,3,
BT.H. B35 Ediswan A.R.o06,
Mullard D. 06, etc.

V,, D.E. 3b or equivalent type.

V,, Marconi or Osram D.E.s5b
or Mullard D.F. A4, etc.

V,, Marconi or Osram D.E s,
B.T.H. B4, Ediswan P.V.sD.E,
Mullard D.F.A 1, etc.

The Resistors
With these valves the fixed
resistors can have a value of .75

May, 1926

Adjustment
The tone-control is best adjusted
on a speaking voice or solo instru-
ment, the true effect not being so
marked on a full orchestra, al-
though too much capacity will
certainly result in a muffled tone.

Receiver Tests

The set was tested upon an
aeriil at a distance of 15} miles
from 2L.O. A No. 40 Lissen coil
was plugged into the L; socket
and a No. 60 into L,.

The valves I employed were
V, a DE3 or BTH. Bgs, V,
a D.E.3b, V, a-D.E.sb, and V, a
D.E.5. The fixed resistor in series
with V, and V,had a resistance of
7-5 ohms and that in series with

Note the arrangement of condensers for the tone-control unit.

the reception of 2 LO and with
a large aerial a No. 35 or 40. For
Daventry a No. 250 is correct for
L, and a No. 100 or 150 for L,,
although experiment is again
necessary in the latter case.

Avoiding Oscillation

Place the potentiometer towards
the negative end, that is, rotate the
knob in a clockwise direction, and
then adjust the condenser C, until
signals are heard. Find the best
position for C; and readjust the
potentiometer until thebest results
are obtained.

At the same time a readjustment
of HT. + 1 may be tried, but it
should be remembered that a point
will be reached when a further

ohm in the case of R, and 5 or 7.5
ohms for R,. The %.5 ohms
resistor is preferable. The Burn-
dept H.L. 310 and H. 310 will also
be quite suitable for V, and V,,
but the fixed resistor R, must
then have a value of about 5 ohms.

Tone-Control Switch

The constructor may be puzzled
as to the use of the tone-control
switch. It will be seen from the
separate diagram that condensers
are connected to the switch points
in such a manncr that capacities
ranging from .002—-01 microfarad
can be obtained. By clipping in
a .01 condenser in parallel the
total capacity becomes .02,

940

V, and V, a value of .75 ohms.
60 volts H.T. applied to V, and V,
and 120 volts to V, and V, gave
very good loud-speaking from two
instruments joined in series, viz.;
a large Brown and a C.A.V. The
values of grid-bias were 1.5 volts
for V, and 7.5 volts for V,. The
set required an H.T. voltage of
about 100 applied to the anodes
of V, and V, before self-oscillation
occurred.

Daventry

For Daventry a No. 150 coil in
the L, socket and a No. 250 for L,
sufficed, a suitable aperiodic trans-
former being used instead of the
300-600 metre pattern employed
for the reception of 2LO.
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Cnrcmts that will Not Howl
By J. H. Reyner, B.Sc. (Hons.), A.C.G.1., D.I.C., AM.LE.E.

Nonz=radiating circuits are of particular importance -at the present
moment and the practicability of certain arrangements is discussed
at full length.
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ONSIDERABLE interest has been aroused an era in which extreme efficiency was the primary
C lately concerning the subject of non- object. Practically every receiver during this
radiating circuits. It will be topical period was of a radiating character.
therefore, to discuss the practicability of such
circuits generally and to review the methods The Case of H.F. Amplification

which have been, or can be, adopted to produce
such an effect. A non-radiating circuit, of course,
is one in which it is possible to apply reaction up to
the limit'of oscillation, and even beyond, without
in any way causing interference to neighbouring

It was found yvery soon, however, that efficient
circuits could be obtained in which the possibility
of interference was only comparatively slight, and
still more recently we are beginning to arrive
at the stage of completely non-radiating circuits,

reception. which are every bit as effective, if not more so,
Sl : as the original pattern of radiating circuit.

A Miniature Transmitter Where high-frequency amplification is employed

A straightforward single-valve reaction re- the matter is comparatively simple. All that is

ceiver does not comply with this condition, because necessary is that the reaction adjustment, if any,

if the reaction coupling is increased beyond the
point at which the set commences to oscillate, then
continuous high-frequency oscillating currents

re producedin the aerial circuit, so that thesystem
acts as a miniature transmitter, and will set up
corresponding currents in all the aerials in the
vicinity. In other words, it will radiate. If these
other aerials are tuned to the same wavelength
as that of the interfering aerial, then interference
will result, and this is usually evidenced by whist-
ling or howling.

The Need for Reaction

As the same time the use of a reaction control
is often extremely useful, it being almost impossible.
to receive distant stations on a simple type of
circuit unless some form of reaction is incorporated
in the receiver. Unless, therefore, we are to sacrifice
the efficiency of the receiver as a whole, we must

,i]l]-H}|1|]|]|1|1||||'|]il|]l[|||]|l|1|l|||}'

devise some means whereby reaction is possible, Fig. 1.—Reaction applied to an inter-
but any oscillations produced must not be trans- mediate stage in the receiver reduces
ferred to any appreciable extent into the aerial. interference. N\

AL AL AL ARL AR AL SRR AR S A A

Ehe EaclyArtof Radio shall not be applied to the aerial circuit direct,

In the early ‘days of broadcasting an attzmpt but shall be applied to a later stage of the receiver.
was made to prevent any possible trouble from For example, a circuit such as that shownin Fig. 1
radiating receivers by only permitting the sale could be employed.
of receiving ap.pa;atus which was SO deS1gr}ed Here we have a tuned aerial circuit, the voltages
as to be non-radiating. The art of radio reception devcloped across the condenser C, being applied
was by no means as far advanced in those days, across the grid and filament of the first valve.
and the only method by which the non-radiating The anode circuit of the valve is transformer-
conqltion could be _COmP.lled with was by the coupled to the second valve, the secondary of the
sacrifice of the efficiency in the receivers. transformer being tuned. Reaction isprovided

This, among other causes, ultimately led to the by means of a coil coupled to the secondary of
repeal of the limitation, and we passed through this transformer

O
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Interference Reduced

If the circuit oscillates, therefore, the oscillating
current takes place in the circuit of the transformer
and not in the aerial circuit, so that this circuit
may be handled with less danger of interference.
Unfortunately, as it stands there are two objec-
tions to the circuit. In the first place, thearrange-
ment is not completely non-radiating because any
oscillations produced in the circuit L, C, will

A7/

L

Ra

L

Hion /?Es:srmcs
oﬁ Croxe Con
=1L
-

Fig. 2.—A high resistance or choke coil
in this aerial enables V, to act as a non-
return device..

cause current to flow through the capacity between
the electrodes of the valve V, back into the aerial
circuit, and so will cause the radiation of interfering
oscillations to one’s neighbours.

In the second place, this circuit, as it stands,
cannot be made efficient without the danger of

May, 1926

currents to be produced in the circuit L, C,,
these currents being at a maximum when the
circuit is tuned to a particular frequency, so that
all the normal properties of the tuning are re-
tained.

A Non-return Device

On the other hand any oscillations which may
be set up in the circuit can only be transferred
to the aerial via the stray capacity couplings in
the valve and its associated leads, and since
there is no tuned circuit in the aerial, the energy
received by this means can only produce the
very feeblest current in the aerial circuit, and so
only produce very small radiation. The valve,
therefore, acts as a non-return device, permitting
energy to be received from the aerial but not
permitting any energy in a latter part of the
circuit to be transferred back again.

An. arran@ement such as this, however, only
serves. to aggravate the second disadvantage of
the original circuit considered. That is to say,
the tendency to the production of continuous
oscillations not under the control of the normal
reaction adjustment is overcome in this case by
a very distinct loss of efficiency.

Other Solutions

A much better solution of the difficulty, there.
fore, is to employ a neutralising arrangement
on the first valve. Any of the normal neutralising
methods may be employed, two suitable circuits
being shown in Figs. 3 and 4. The first of these
is the “ Huntsman " Two circuit, as described by
Mr. Percy Harris in the Wireless Constructor for
March, 1926. Here we have a tuned grid circuit,

and a tuned anode circuit with reaction applied
The first valve is correctly

to the second circuit.

sufficient stray coupling between
the circuits L; C, and L; C, to
cause continuous oscillations in both
these circuits.- If this happens, of
couise, then the circuit L, C, will
contain violent oscillations, and these
will produce considerable .radiation
with consequent interference.

Overcoming Difficulties

Me:hods of overcoming these
difiiculties have been suggested from
time to time. Such methods have
usually taken the form of introduc-

ing a high resistance or a suitable
choke coil in the grid circuit of
the valve V,; in place of the tuned
circuit L, C,  Fig. 2 shows a

circuit of this type, the operation
of this circuit being briefly as follows:—
Currents are produced in the aerial circuit due to
the wireless waves, and these currents flow through
the high resistance,or choke,as the case may be,
and so cause voltages to be produced acrossthe
terminals thereof. These voltages are applied
between the grid and filament of the valve, and
are amplified in the normal manner.

The energy received in this manner causes

neutralised by a split-coil method, so that any
tendency towards uncontrollable oscillation is
obviated. At the same time the first valve is
doing a satisfactory share of the work, and is
operating in an efficient manner.

Finally, any oscillations which may be produced
in the tuned-anode- circuit of the valve cannot
affect the aerial circuit in any way. The only
manner in which energy can be transferred to the

942


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

May, 1926

aerial circuit is by means of the stray capacity
coupling existing in the valve, and this is com-
pletely neutralised (if the circuit is correctly
adjusted) by the feed-back through the neutralising
condenser shown.

A Useful Circuit

Another circuit which achieves the same result
is that shown in Fig. 4, in which a.split-condenser
method of neutralising. is employed, this latter
method having been developed by the Radio
Press Laboratories. Here again the first valve
is operating efficiently, and if the neutralising
arrangement is correctly adjusted there can ke
no feed-back of energy from the oscillating circuit
into the aerial, and reaction may be used as much
as desired without any fear of interference.

Correct Adjustment

The important point to note about both these
circuits is that they opetate best when they are
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receiver, and the development at the present
time is in the direction of making the neutralising
foolproof to a large extent. If this can be done,
then there will be little question about the correct-
ness of adjustment of the several circuits, and
non-radiating receivers will become a practical
proposition.

A Poor Aerial

We see, therefore, that where two or more
valves are employed, of which the first is a high-
frequency amplifier, a non-radiating receiver is
fairly simple to achieve. Moreover, an increasing
number of people nowadays are using high-
frequency amplification, because it is reaching
such a pitch of perfection that a marked im-
provement in the results is now obtained. With
a high-frequency stage one’s reception depends
very much less on the actual aerial used, and
distant stations can be received with comparative
ease on_quite'a poor aerial.

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

A Difficult Proposition

When one comes, however, to the
consideration of single-valve circuits
the problem is wvery much more
difficult. We may state the case as
follows: — It is necessary to find
somearrangement which will receive
energy from the aerial and will trans-
fer it to the particular circuit of the
receiver. At the same time any

el

)
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energy in the circuit of the receiver
must not be transferred back to

REACTION 1 §

-n

ig.

by the Elstree laboratories.

correctly adjusted. In order to obtain the most
satisfactory results it is essential that the first
valve shall be correctly neutralised. When this
is so, no trace of uncontrolled oscillations can be
found from top to bottom of the condenser scale.
Once the receiver has been adjusted to this con-
dition, it is in a non-radiating state, so that the
very adjustments which give the most satisfactory
results also achieve the desired non-radiating
condition. Thisisa rmostimportant point, because
if a non-radiating circuit is required to be in-
efficient, and if better results can be obtained by
permitting the circuit to radiate, then, human
nature being what it is, there is a temptation to
use the circuit in a radiating state.

Other Non-radiating Circuits

Many of the designs of Radio Press receivers
which have recently been published have been
non-radiating.  One has only to glance through
the pages of the recent publications tosnote how
many of the circuits employ a neutralised high-
frequency stage as the first valve of the receiver.
This is the only essential for a non-radiating

Rs

L

—A split-condenser method of neutralising developed
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the aerial. We have just seen that
where a separate valve is permis-
sible we have a very convenient
non-return action which enables us
to comply with these somewhat
stringent conditions. With a single-
valve circuit, however, we must make
the circuit itself supply this non-
return action, and it will at once be realised
that thisis an extraordinarily difficult proposition.

A Triggered Effect

A form of non-radiating Ccircuit, which has
been devised by Lea and Ree, is that in which
the circuits oscillate at a different frequency
from that being received. It is possible to include
in the valve circuit two additional oscillating
circuits, one in the grid and one in the anode
circuit, and so to arrange matters that should
the valve start oscillating at the normal frequency
being received, then these additional circuits
are promptly triggered, as it were, and set in
oscillation, whereupon they immediately take
control and damp out the normal oscillation.

Operating such a circuit in practice, therefore,
one would obtain normal reaction up to the point
of oscillation, and the receiver would theoretically
show normal sensitivity right up to this point.
Assuming the receiver oscillated, however, it
would change from the frequency being received
to some totally different frequency, and would not
cause interference in the vicinity.

g e LTHTHOUEUTT
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Notebook

by
H. J. BARTON-CHAPPLE,

Sundry items of technical interesf to all our readers.

1

apied) WAS interested. to séc that at a
i | recent debate held at the Royal
Eiz_ Hl Society many  world-famous

Hl scientists were in agreement that

a Heaviside layer does exist.
As readers probably know, the
reason for the travel of wireless
waves round the earth’s curvature has been
attributed to the existence of an upper layer in
the atmosphere which is a non-conductor of the
electro-magnetic waves.

This theory was first propounded by Oliver
Heaviside, and is therefore known by his
name, and many important observations have
been made to establish experimentally the
theory propounded. The exact action is not yet
thoroughly understood, but one professor finished
his contribution to the discussion by saying that
it was necessary either to accept the theory or
to assume that the earth was flat!

it # b

XPERIMENTS with crystal amplifiers are
still being made by many keen wireless
enthusiasts, and I see that a London in-

ventor lays claim to the perfection of a fairly
simple means for obtaining results at loud-speaker
strength from a crystal set, and it is possible that
the apparatus in question will be put on the
market in the near future.

Full details are not yet available, but the
invention is wunderstood to incorporate a
system which makes use of an electro-
magnetic relay. This functions even with particu-
larly weak incoming signals, owing to the delicacy
of the relay mechanism and an extremely sensitive
controlling ‘‘ tongue.”

B # i

FTER wearing headphones for a time while
working a receiving set it is frequently
found that the ear-cap and diaphragm

become covered in moisture. Thisis liable to cause

the diaphragms to rust, and the telephones should
be thoroughly wiped after use to remove all trace
of the moisture.

If the diaphragms show signs of oxidisation,
the. = ear-caps should be carefully removed
and the thin metal discs wiped with a rag
which has been_preferably soaked in paraffin.
A recurrence of the rust can then be prevented
by smearing on the outer surface of the dia-
phragm a thin layer of vaseline.

# i

HEN making tests on any of your wireless
instruments, never fail to record the
methods you employ, while the results

and observations should be made in a note-book
of some kind. It is very easy to forget dial sei-
tings and readings on any measuring instruments
you may use, but if you mark down all the
figures a great deal of time will be saved.

i M i 4

REQUENT insertion and removal of a valve
from its holder often causes the ordinary
split type of valve pin to become a loose

fit in the valve-holder, due to a slight relaxation
of tension in the brass legs. Recourse to the usual
remedy of opening the pins with a penknife or
similar tool sometimes causes one half of the pin
to snap off unless great care is taken. This fact
led to the development of the leaf pin, and follow-
ing this a new type of valve leg is making its
appearance on the market, which tends to over-
come some of the previous difficulties.

hrcd

%t

A proper spring effect is given bya slightly
convex shape, so that a firm contact is
secured in the socket, and, in addition, the
valve leg is hollowed, which enables the Icad from
the valve to be passed through the centre of the
pin and soldered to it at the tip.
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ON-RADIATING circuits are being given a
cettain amount of prominence again, as
the natural outcome of the continued

persistence of certain listeners in causing inter-
ference by oscillating their receiving sets. In
this connection readers should note that Mr.
Percy W. Harris described in the March, 1926,
issue of the Wireless Constructor a sensitive non-
radiating two-valve receiver, which he called the
* Huntsman ~ Two.

Tests on this receiver, which were made at
our Elstree laboratories, showed that another
listener working a set in the same laboratory
was not interfered with in the slightest
degree by persistent os-
cillation in the *‘ Hunts-
man”’ receiver. The con-
struction of this set is
quite simple and advan-
tage is taken of what is
known as the “ Rice”
method of neutralisation
inthe incorporated
design.

b i B

NEW type of appa-
ratus called the
“Colloid” battery

charger has recently been
invented by Monsieur M.
Andre, a well - known
French scientist. The
principle consists of using
the properties of unilat-
eral conductivity of cer-
tain metals when con-
verted into a colloidal
state. The resistance of
the valve, which contains
no filament, varies from
a practically infinite value
during one half of a cycle
to a zero value during
the following half cycle.
This property and the
very low internal resist-
ance of the valve during

MODERN WIRELESS

HE extent to which radio is reaching out
into isolated regions is-well illustrated in
the case of Greenland. It should not be

assumed from this that the inhabitants of this
polar region are keen radio fans. It is believed,
however, that the installation of radio is an
essential for the safety of the many hundreds
of fishing vessels which frequent the neighbouring
waters.  The Danish Government, therefore,
working in conjunction with the Government
of Iceland, have decided to erect three wireless
stations. One of these will be put up on the
east coast and will be controlled by Denmark.
The other two will be erected on the west and
north-west coasts of
Iceland respectively.

These stations should
prove of international
value. In the Greenland -
area originate many of
the atmospheric disturb-
ances which effect the
climatic conditions of
Europe and America.
Thus, as these stations
are designed primarily
for the transmission of
meteorological data, they
are of particular import-
ance, and will perform
a service to many coun-
tries. It hasnotyet been
disclosed what power will
be used or what wave-
lengths and call signs
will be allotted, but it is

believed' their construc-
tion will be finished with-
B B B
IN a recent patent
W. Willans a method
for the compensation of
frequency amplifiers is
described, where the

e m———

the latter haif gives a
maximum efficiency.

The “Colloid” is a com-
paratively small instru-
ment, the rectifier being fitted inside
a small case, in the interior of which is a
transformer for the purpose of reducing the
voltage from the mains. The rectifying valve, a
test lamp and the battery to be charged are
connected to the secondary winding. Outwardly
the valve has the appearance of a perforated
metallic tube bearing a screw socket at its base,
and containing a rectifying cell. The instrument
will no doubt be appreciated by amateurs who
have A.C. mains, as it is designed for rectifying
any alternating current with a voltage of 110/x20,
40/60 cycles, and special models for 120/220
volts and 25 cycles are on the market.

appears from the

The Post Office Station at Rugby as

820 ft. masts.

in a month or two.
taken out by Mr. P,

distortion in low-

valves are coupled by

it

top of one of the transformers.  Reaction
is employed between
the input .and out-

put circuits of the amplifying 'valves, in

‘order to compensate for the distortion which

is indicated as being due to three possible causes,
viz., magnetic leakage, alteration of the winding
impedance due to self-capacity between the in-
dividual turns and variation of impedance as the
natural outcome of frequency fluctuations.

i b #

As a result of certain experiments carried out
at our Elstree Laboratories, a six-valve receiver
has been developed, and full details of this set
will be given to readers in next month’s MoDERN
WIRELESS.

B
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Combined

Receiver

by E. H. BERRY.

Provision is made in this receiver fo vary boththe inductive reaction and capaciz
tative control so that the proportion for smooth reaction may be secured.

OMPROMISE is as essential
in the design of a wireless
receiver as it is in most

things in life. A high degree of
s2lectivity often entails the pro-
vision of such a multiplicity of
tuning controls and coil tappings
that the beginner or even the more
advanced constructor and operator
is loth to adopt such a design.
Where, then, to compromise be-
tween great selectivity and many
controls and a lower degree of
selectivity and one or few controls
is the problem which faces all
designcrs.

The degree of selectivity is such
that the London station may be
eliminated and Bournemouth re-
ceived at loud-speaker strength,
and while this degree of selectivity
is not exceptional it nevertheless
ensures adequate separation of
most of the stations on those wave-
lengths close to the station being
received.

The Reaction Control

The reaction control is noticeably
smooth (vide our laboratory re-
port), and the feature of the reaction
design is that both the irductive

\/e

L.

H.F. CHOKE
,  Cige--0003

being obtainable where the set is
closz to the oscillation point with
the reaction condenger in its maxi-
mum position.

Another Feature

Another feature of the design is its
freedom from radiation. Even when
the set 1s oscillating & very small
amount of radiation takes place and
the minimum amount of annoy-
ance to one’s neighbours results.

It is not always desirable to
employ three valves, and provision
has been made whereby only’two
may be us:d.

Ls

Mc' -00C3 . gA -0003
L TS 20
. 00035 ores HI-
s ﬁ‘.'l é) LT+
=L, LI-
§= G.B +
= - @C.B-
®CB-2

Fig. 1.—The jack switching enablas two or threa valves to be used .as desireu.

Two Main Controls
The receiver which is described
in this article has three tuning
controls, but asone is a fine control
of reaction this really rcduces the
essential tuning controls to two.

reaction ard capacitative control
may be varied so that it is easy
to obtain the best proportion
for smooth reaction. It enables
the receiver to be so adjisted that
it will not oscillate at all, a position

046

The problem of what type of
switching to employ is not easy of
solution. I have-in the past tried
various switching devices, but for
general efficiency and little crm-
plication in the wiring I think that
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the plug and jack system has many
advantages when utilised in low-
frequency circuits.

Transformer coupling has been
employed, partly becaunse it offers
under certain circumstances .as
great an amplification per stage as
any other form of intervalve coupl-
‘ing, while it is also eminently suited
to switching arrangements.

MODERN WIRELESS

employed, together with the fact
that no leads are attached to the

front, tends to improve the re-

ceiver’s appearance.

. The Circuit
The circuit (see Fig. 1) is of a
modified Reinartz type employing a
wvariable inductive reaction coupl-
ing, which is wound round on the

decreases the selectivity of the
circuit. Terminals have been pro-
vided for a separate H.T. tapping
to each valve and also two grid-
bias terminals.

It is usually advisable to make

-such a provision, as by this means,

various types of valves may be

‘used and each one worked most
-efficiently.

‘ & 7‘/ : Cz

GRID COINDENSER

v

. Y

|

Fig. 2.—Complete panel detalls may be obtained from this diagram.
may be had for 1s. 6d. post free.

Controlling the L.T. Supply

The jacks used control the fila-
ment circuit. On inserting the
plug into the jack marked No. I
two valves are in use, the action of
inserting the plug completing the
filament circuit and lighting two
valves. When the plug is inserted
into jack No. 2 all three valves are
in use, the three filament circuits
being completed by this operation.

rotor of the vario-coupler placed
so as to react into the grid coil
instead of coupling with the aerial
coil. Preceding the three-coil ar-
rangement is a special tuned circuit
to increase selectivity, which is of a
form suggested by Mr. J. Scott-
Taggart in "“Wireless,”’ Vol. 1., No. 4.
This circuit employs a Lissen X coil
in series with a -0003 variable con-
denser, .the whole being placed

The plug-in coil onthe left of the receiver is of the ** X" type.

Appearance

This feature, therefore, obviates
the necessity for a make-and-break
switch in the low-tension circuit
or the removal of any leads when
the set is not required for use.

The photographs will disclose the
fact that the panel layout is sym-
metrical, and the type of cabinet

across the loose-coupled aerial coil
of the tuner unit.

A clip is provided from the aerial
terminal to.clip on to the best
tapping of the Lissen X coil, or,
if desired, the clip may be attached
to one of the connections on the coil-
holder for use with an ordinary coil.

The latter arrangement, of course,
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Blueprint No.157a

No reservoir condensers have
been included, as in my own case
these are incorporated as an essen-
tial portion of the H.T. unit.

Components

A list is given here of the actuai
components incorporated in the set.
It should be clearly understood,
however, that there exists a large
number of equally efficient com-
ponents which may be employed,
the list merely being given for the
guidance of those constructors de-
siring to duplicate the receiver
completely.

The usual warning is given that
care should be taken when sub-
stituting other components to see
that they will be suitable for- the
amount of space allowed.

One cabinet, to take panel 18
ins. by 7ins., complete with loosz

baseboard 18 ins. by 8¢ ins.  (Peter .
Curtis, Ltd.)
‘One ebonite panel, guaranteed

free from surface leakage, 18 ins.
by 7 ins. by } in. (British Ebonite
., Ltd))

Two -0003 variable condensers,

low loss. (Igranic Electric Co.,
Ltd.)

One 0005 ‘‘ Gecophone *’ variable
condenser, low loss. (General

Electric Co., Ltd\)
Three 30-ohm filament rheostats
(Yesly Electrical Supplies, Ltd.)
Two jacks. One double-filament
type and one single-filament type
and plug to fit. (King Quality
Products, Inc.)
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One Tuner unit. (Burne-Jones
and Co., Ltd.)

Three ‘“Lotus’ ‘‘Buoyaney”
valve-holders. (Garnett, Whiteley
and Co., Ltd.)

One first-stage low-frequency
intervalve transformer. (Gambrell
Bros., Ltd.)

One ‘' Erla’’ concert grand low-
frequency intervalve transformer.
(C. G. Vokes and Co.)

One coitholder, single, for base-
board mounting. (Burne-Jones and
Co., Ltd.)

Construction
No difficulties should be met with
in the construction of this receiver,
and a few minutes spent in the
perusal of the wiring and drilling
diagrams in conjunction with the
photographs will enable a clear
idea of the completed receiver to
be obtained.
The Panel and Baseboard
Mark out the panel, using a steel
rule and scriber, closely following
the dimensions given in the panel
drilling diagram of Fig. 2.
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ventional, the tuning condenser C,
being on the right-hand side of the
set when facing the panel.

A Departure

The position of the valves on the
baseboard is also a departure from
the usual arrangement, the middle
valve being the second note magni-
fier, and this should be borne in
mind when inserting the valves and
adjusting the grid bias and H.T.
Also the middle rheostat controls
the last valve.

o JACK 1

JACK 2

e i

|
{ i"
]i;“h
TOP EDCE OF. Ry
BASEBOARD l
______________ KRS T NSRS R N
BOTTOM LINE, :
OF PANEL
e
et
sHAL
8 ) ‘
T2 L
;. OS]
e
<R —
1 A2
A3 Ry 2 MeGonms
| wvonch {8 ( 4 ~€4-0003
LT
SMALL
WINDINC
ptfcnar I L] I‘
KNOB
G.B)y%(C.B. HT HI_ HT L.T.
£ E + =2 -1 +3 +2 +1 - - %
Fig. 3.—The wiring may be followed from this diagram. Readers preferring a blueprint,
however, may obtain one, No. 157b, price 1s. 6d. post free.
One ‘ Success’”” H.F. Choke. The setting out of the baseboard Wiring the Receiver

(Beard and Fitch, Ltd.)

One Dorwood .0003 fixed con-
denser with grid leak clips.
(Herbert Bowyer and Co.)

One 2-megohm  grid
(Dubilier Condenser Co. \Ltd.)

One terminal strip, carrying
eleven terminals.

One spring clip. (Collett.)

length of

Glazite for connections.
flex. Raglio Press panel transfers,

leak.

Screws, etc.; small

is quite straightforward, and al-
though the receiver is designed to
be very compact there is yet ample
room for all the components. It
will be noticed that one of the
filament leads is carried underneath
a transformer. It 1is necessary,
therefore, after having mounted all
the components to ensure that they
are not fouling one anether, to
remove this transformer.

The layout is a little uncon-

948

The wiring diagram, Fig. 3,
shows the wiring in thz clearest
possible  manner. As mentioncd
previously, one of the lecds from
th= rheostat to the valves is taken
under the transformer. Wire up
ths filament circuit first, leaving
th> connection from L.T. to. the
top connection of jack No. 2 until
the last.

The grid leak and condenser are
in parallel, two connections on
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The rotor of the tuner unit is the reaction coil in this particular receiver.

the- ‘“Dorwood’ unit being
soldered together. A small leaflet
enclosed with the condenser will
illustrate which two tags to connect
if this is not quite clear from the
wiring diagram.

The other wiring should present
little difficulty, but before leaving
the subject it may be as well to
mention that the greatest care
should be taken

the same time t-ying cach filament
rheostat. Next connect the L.T.
leads to the H.T. terminals in
turn, and this indicates—if the
valves do not light—that there is
no possibility of applying the H.T.
voltage across any of the valves,
and thus burning out their fila-
ments. Now connect up all the
terminals, aerial, earth, grid bias,
H.T. and L.T.

About 45 volts should be used

on the detector, go volts on the
first amplifying valve, with about
4% volts grid bias and, say, 120
volts on the last valve and 9 volts
grid bias.
Valves

The receiver works well with all
makes of valves, although the best
results will be obtained with
the power type of valve, such as

the Mullard PM.4 or BT H. B.4.

I found the Osram D.E.5b in
the detector stage, followed by two
D.E.5's in the amplifying stages,
gave excellent results.

Reference to the Elstree report
will show that the set worked quite
well with all the valves tried,
including the general-purpose type.

Having inserted suitable valves
and taken tappings from the H.T.
battery to obtain the recommended
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voltages, youmay now start tuning
in your local station.

Tuning Operations

Rotate aerial condenser C, to-
gether with the grid tuning con-
denser C,, setting the variable con-

"denser C, to its maximum position.

Arrange the reaction coil rotor
with its axis at right angles to the

. - - axis of the stator,
to wire the jack %®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®®7§ as this gives the
connections  ex- ® >, minimum® reac-
actly asshown in & Extracts from the Elstree Test Report. % tion coupling.
the wiring dia- @ : e Q On hearmg.the
gram, ® A.—The set worked well with all valves trled, but the D.ES 3 8) local station

03} type gave the best results, General-purpose valves.also & rotate the reac-
Testing B worked well, @ tion coil until
Before actually & B._The reaction control was extremely good, and the idea of & signals are the
working the re- % being able {6 vary both the indsctive reaction and the g loudest. This is
ceiver it is a ® capacitative control enabled the best proportion for g essential, as both
useful protec‘give B smooth reaction to be secured. | @ the _ maximum
test_l tIc: Toqn,nep t'® C.—This receiver was fairly selective, London and Bournemouth SY rea(itlon and LS
upt TRl .circuit, being separated. @ verse reaction
insert the valves @ i . & positions are ob-
and place the plug ¢ D.—The stations heard included : London,Boumemoqth, Munster @ tained when the
into each jack ® and Birmingham on the loud-speaker, with Dublin, & rotor is concen-
in turn to make B Stuttgart and Aberdeen at telephone strength. D tric with the
sure that the B L - -8 stator.
valves light, at bclets 810810 o sto sto:strsTosTesTe Yo nTentestestoslotontotostesto slostelentslsstostelels sta slesteNlo vy

Should the re-
ceiver go into oscillation rotate the
variable condenser C, towards its
minimum position.

Further Details

The reaction coupling may now
be increased while the condenser
C; is decreased. The most flexible
control is usually obtained when
the inductive reaction coupling is
of such a degree that the set is just
off the oscillation point, about two-
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thirds towards the maximum set-
. ting of the condenser C,.

The tuning will be found to be
noticeably sharp, and unless care
is taken to rotate the dials slowly

Because of limitations of space
and accommodation my own aerial
and earth system is very far from
ideal, especially for the reception
of the more distant stations.

Compactness is a noticeable feature in this three-valve set.

it is easily possible to miss a
station.

It is unnecessary to give any
coil values, for the only plug-in
coil needed is the Lissen X coil, a
No. 50 or 60 usually being found
the most suitable.

Test Report
This receiver when tested on my
own aerial, situated about a mile
from 2LO, gave loud-speaker results
on London, Bournemouth, Bir-
mingham and another station which
did not give its call sign. Bourne-
mouth was received with a back-
ground of London, which was more
or less to be expected in view of tke

close proximity to 2L.O.

A IR R ORCH A ORDATROATH,

~  Loud=speaker

St
24

= extension leads.

ATHER than move a com-
plete receiving set from one
room of a house to another

room, it is better to run a pair of
long leads for the loud-speaker
from the set to the room in which
it is desired to employ the loud-
speaker.
various ways of accomplishing the

There are of course
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necessary wiring, but the following
method recently used by the writer
will perhaps appeal to others by
reason of its cheapness and ease of
construction,

The leads are of No. 22 copper
enamelled wire and are placed so as
to. be almost invisible behind- the
picture rail which runs round the
room in which the wireless set is
used. To hold the two wires in
position, a number of half-inch
nails were employed. These nails
were driven into the picture rail
-on, the wall side and as near to the
wall as possible. After being
driven in vertically, they were care-
fully bent over so as to be almnst
horizontal, and each nail was then

Loud - speaker . extension

leads can be conveniently

accommodated behind the
picture rail.

covered with a small piece of stout
rubber tubing. To secure the wire
leads, each wire was twisted twice
round the rubber-covered nail and
made to grip the rubber firmly, the
wires being kept about a quarter
of an inch apart on the nails.

It is possible to run leads in this
way for a considerable distance and
arrange them so that the leads are
out of sight except where they have
to pass through a doorway.

E H.C.
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in broad daylight.

PIVDOTVODIDODOODVEVDODDDD

AN IMPORTANT ANNOUNCEMENT.

Make a note of it in your diary.

HE Radio Press Lahoratories have developed a particulafly efficient six-valve receiver which
has been called ' The Elstree Six,”” and full constructional and operating details will be
given to our readers in the June issue of MODERN WIRELESS.

A brief summary of its salient features is as follows :—
1.—Absolutely stable frem 150 to 5000 metres without alteration of the neutralising condensers.

2.—Al}l the B.B.C. main and relay stations together with the Continental stations can be
received. On a number of cccasions at Elstree all the relay stations have been received

3,—All condenser dial readings are identical,

4.—The selectivity is such that Manchester is free from London at a distance of 1} miles from
2L.0. Cardiff has a very faint background of 21.O.

CETOPTIVVVVCEIOIOCIVOLCITITTLVRELITITLD POOITICLROOTED

950

VIOV IOROESE


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

May, 1926

B SR AS AN A PN AN A AN AN oS AN ot

HE filament resist-
ance occupies a
somewhat curious
place among its
fellow components
in thereceivingset.
Its function is to
control the current passing through
the filament of the valve by
varying the resistance in the low-
tension circuit, thereby regulating
the temperature of the filament
and the electron emission. It may,
therefore, be regarded as taking
no part in the actual tuning and
reception, but as acting in the
capacity of a restraint or control
upon one particular unit, namely,
the valve.

A Filament Rheostat
Most of the filament resistances
now in use are of variable type and
are commonly known as rheostats.
Now, strictly speaking, all variable
resistances are rheostats—a poten-
tiometer or variable grid leak is as
much a rheostat as: a wvariable
filament resistance, so that it is
both convenient and technically
correct to call a variable filament

resistance a filament rheostat.

A Suitable Value

Now, as stated above, the fila-
ment rheostat must be of such a
resistance that it introduces into
the filament circuit of the wvalve
sufficient additional resistance to
reduce the current passing to the
requisite value ; or, in other
words, to ‘“drop’’ the battery
voltage to the wvalue specified for
the valve in use.

Finding the Valve Resistance -
The filament of th: valve itself
has a certain resistance, and this
must be taken into account when
calculating the additional resistance

MODERN WIRELESS

A Chat on
Filament
Resistances

By PHILIP H. wWo0OD,
B.Sc. (Hons.), F.P.S.L.

Althougl. often neglected, filament resistances are imporiant componenis in a receiver, and this
inleresting arlicle empnaszses their particular features.
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necessary to reduce the wvoltage
drop across the filament to its
correct value. The valve resistafice
may be calculated easily from the
Ohm'’s Law expression that
Resistance Voltage in VOltS

(ohms) “Current in amperes.

Hence if the rated voltage of the
valve is divided by the rated
current consumption then the result
is the resistance of the wvalve
filament. To take an example, the
resistance of a 3-volt .06 ampere
valve is 3 <= .06 = 50 ohms.

The Total Value

Now suppose a battery of higher
voltage than that required by the
valve is to be used for heating.
the filament, It will be necessary
to use a larger total resistance to
reduce the current passing to the
rated wvalue, and applying the
Ohm’s Law relationship. again it

RESISTANCE WINDING

CONTACT ARM

BUSHING OR BEARING®

A spring wasner will improve

the contact between the arm
and the bearing.

will be seen that the fofal resistance
necessary is obtained by dividing
the battery voltage by the rated
current.

But part of this total resistance
is alrzady provided by ths resistance
of the valve filamsant itself, so that
the minimum resistance of the
filament rheostat that must be
included in the circuit is found

95%
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by subtracting the valve resistance
from the total necsssary resistanc:z.

The Extra Resistance
It 1s obvious, however, since
both of the expressions used have
the same denominator (the rat.d
current) that they can be combinzd
and the final simplified formula is:—

Extra resistance necessary =

Battery voltage — Rated voltage.
Rated current.

That is to say, the filament
rheostat must have a resistance
equal to the difference between the
battery and rated voltages divided
by the rated current consumption
of the valve. To take an example,
suppose one wishes to work a
2.8 volt .06 ampere valve from a
4-volt accumulator. Here the
difference.  between the battery
voltage (4) and the rated voltage
(2-8) is 1.2 volts, the rated current
is .06 amp., hence the resistance
of the filament rheostat must be
at least 1.2 = <06 = 20 ohms to
avoid over-runuing. the filament.

Suggested Values

In practice it is advisable to have
a rheostat with a resistance rather
higher than the minimum required,
so that the valve may be *‘ turned
down *’slightly if desired. Overleaf
is a table giving the resistance
values necessary in order to work
various types of valves from dry
cells and accumulators, together
with the filament rheostat recom-
mended.

The First Consideration
When a rheostat is to be pur-
chased the first consideration must
be its resistance, which should be
suited to the valve and battery in
use. Here the appended table will
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prove of use in most cases, but since

* -it is mmpossible to list al kinds-of
valves, the formula given previously

may have to be employed to find
the resistance suitable when a valve
of somewhat ‘uncommon. rating -is
employed.

The vélues given in the last
column of the table need not be

. strictly adhered to, although the

filament rheostat should have a
resistance not less than that re-
commended for the particular case.
Again, it is inefficient to usea high-
resistance component where one of
considerably lower resistance will
suffice, since it means that it i3
necessary to work on only a small
section of the resistance winding,
and fine control beccmes -.im-
possible.
Overheating

This question has another bear-

ing, too, as the high resistance

The resistance winding is well
protected . in this particular
rTheostat.

springy brass or copper being
mounted on a spindle‘at the ¢centic
so. as to follow the resistanca,

x : AMinimum
e Sty ‘- Battery in extra Rheostat
Voltage i | Cufrent in resistance |recommendecd.
volts. amps. use. required.
5-5°5 7 6 v. accum. ..| »7 ohm 3or 50hms.
5-5+5 25 6 v. accum. 2 ohms 5o0r 7 ohms.
5-5—6 12 6 v. accum. 4 ohms 10 ohms.
5:5-6 05 6 v. accum. 8 ohms 15 ohms,
4 7 4 v.accum. .. - 3 or 5 ohms.
6 v. accum. 3ohms 5or 7 ohms.
37 I 4 V. accum. 3 ohms 50r 7ohms.
4-5v.drycells...| 8ohms ...| 150hms.
6 v. accum. 23 0ohms ..,| 30" ohms.
3+5—4 06 4 V. accum. ...| 8 ohms ...| 150hms.
4+5 v.drycells ...| 170hms ...| 20 ohms.

3 06 4 v.accum. ..| 170hms ...{ 20 ohms.

4+5 v.dry celis...| 25 ohms ...| 30 ohms.

2.8 00 3 v.dry cells ..| 3¢3 ohms...| 50r 7ohms:
4 v.accum. ...{ 20 0hms ...} 250r 300hms.
4+5 v.dry cells ... 28 ohms ...| 30 ohms.

2 3 2 v. accum. — 3 ar 5 ohms.
18 35 2 v. accum. «6 ohm ...| 30r 50hms.
1.8 ) 3 &4 ‘2-v. accum. 1+7 ahms | 5 ohms.

3 v.drycells 10 ohms 15 ohms.
I.1 25 1.5 v.drycell ...f 1.6 ohms | 3 ohnrs.
2 v.-accum. 35 ohms 5. ohims.

rheostats arc wound with fine wire
incapable of carrying the heavy
current demanded by, say, a bright-
cmitter valve. As a general rule
it is not -advisable to employ a
“ dull-emitter?’ tvpe of rheostat
with any valve taking more current
than, say, a third of an ampere.

Slight heating "of: the resistance.

windings of a rheostat does little
harm unless the hot wire comes in
contact with an ebonite moulding
or panel, in which case the ebonite
may suffer.

Questions of Design
Once the question of the resist-
ance required has been settled, con-
s‘deration may be given to the
designof therheostat. - The majority
of wirewound filament rheostats-are
circular in form, a contact arm of

windings when rotated. In some
other tvpes the contact arm is fixed,
while the winding rotates.

TERMINALS

UFF POSITION.

contact” %
ARN

An unsatisfactory rubbing'con-

tact can be cured by adding a
“ pigtall” connection.

Types of Winding
The resistance winding itself
can be made as a spiral to form a

953
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kind of selt-supporting tube; which
can be laid in a groove cut in the
disc, drum or bobbin of the rheostat,
or it can be wound under tension
on to a fibre strip, the strip being
afterwards bent to the requisite
circular * shape. Another form
consists of a plain bobbin with a
spccially shaped spiral wire contact
arm,

Points to Note

Careful examination of the wind-
ings should be made, and the
following points noted. If the
winding is of spiral self-supporting
form it should be fitted into a
groove which is of adequate depth
to keep it firmly in position and
afford reasonable protcction from
damage, while the wire should be
sufficiently strong and springy to
bear the contact arm .without
flattening under the pressure. The
turns should be of equal diameter
and evenly wound.

In the case of the ‘' strip”
form, the fibre former should be
tough and the windings equally
spaced and firmly fixed so that
they are not displaced or dragged
aside by the motion of the contact
Ty ; :

The ‘¢ Off ’’ Position

“There shonld be a definite '' off
position at one end of the arm’s
travel, with a slight tapering’of
the winding (except in thc flat
strip type) td allow the arm to
slide gently on to the wire when re-

- engaged without causing damage.

As for the arm iteelf, it may
take one of a number of forms, but
should be springy enough to make
firm and continuous contact with
the resistance element over the
whole of its path.  The pressure
should not be so strong as to deform
or cause undue wear of the wire
windings, however, and some means
of adjustment of the tension should
be available.

Remedying 'a Loose Joint

Frequently the arm is tightly
fastened to the spindle and elec-
trical connection is made to it vig
the metal bushing, which forms a
bearing for the latter. A loose
joint between arm and spindle
can often be remedied with a little
solder, while if a nut provides the
method of fixing the remedy ig

° obvious.

A Good Fit

The spindle should be a good
fit in the bushing used as a bearing,
and it is often an advantage if a
spring washer is interposed between
the contact arm and the bushing to
ensure a good electrical contact
between the two, It is quite an
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easy matter to fit a short insulated
flexible ‘' pig-tail ”’ connection here,
and an unsatisfactory rubbing con-
tact between spindle and bushing
can be cured in this manner. This
idea seems worthy of note, although
the writer has never seen it carricd
out, except on his own apparatus.
The bearings should be sufficiently
long to prevent side-play or
* wobble "’ of the spindle.

A Desirable Feature

Returning to the contact arm
itself, smoothness of operation is
a very desirable feature. A
‘noisy ”’ rheostat, which produces
a grating sound in the headphones
when adjusted, is decdedly objec-
tionable, and no remedy suggests
itsef. = However, if the contact is
rotated two or three times whcn
purchasing, a very good idea of the
relative smoothness of operation
may be obtained, the  contact
tension - tested, and the behaviour
of the windings under pressure
noted.

Soldering Tags or Terminals
The general arrangements pro-

vided for making connections should
be studied—good soldering tags

will be useful if the rheostat is to
be permanently incorporated in a
set, but screws or terminals are
often ' handiest for general use,
provided that they are of reason-
able size. s

Dual Rheostats

Dual rheostats secm much in
demand nowadays, and they are
exceedingly useful where one still
uses bright emitters on occasion.
Two windings are provided in this
component, one of fine wire for
the dull-emitter type of valve and
the other of heavier gauge wire for
bright emitters. These windings
are usually of about 25 and 6 ochms
resistance rcspectively, and are
joined by a bridge piece or by some
sortof gap which gives an indication
of the point where the contact arm
is about to pass from one winding
to the other.

When using dull-emitter valves
enclosed in the. modern type of
cabinet it is essential that one
should be aware of the fact that
one is leaving the high tesistance
portion of the rheostat, and it
should he possible to feel the change-
over quite distinctly.

- A Difficulty
Except for this point-the same
rcmarks -apply to both dual and
ordinary forms of filament rheostats
and to. potentiometers. It is
difficult to give advice regarding

MODERN WIRELESS

carbon-compression ~ and  other
non-wire types of rheostat. Those
of reputable make are excellent,
and if one keeps to the well-known
brands they. can be used with

confidence, although they cannot-

be examined in-any detail owing
to their construction.

Dual rheostats are useful
where both dull-and bright-
emitter valves are used.

One-hole Fixing

Most filament rheostats make use
of the one-hole method of fixing,
and since they are comparatively
small this means of mounting is
quite satisfactory. A clearly-
marked dial is a great asset,
especially where no master-switch
is employed and each individual
rheostat has to be adjusted every
time the set is to be brought into
use.

Engineers at work on

953

Trouble may be experienced by
the knob or dial turning on the
spindle -and so nullifying any
readings which may have been
taken. If a grub screw is used tc
fasten the knob a small flat filed
on the spindle will provide a good
bearing for the end of the grub-
screw and prevent the fault men-
tioned.

Results of Long Use

Other faults which may occur
after prolonged use may often be
cured. A new contact arm can
easily be made, while a bad contact
can be improved ‘by bending the
arm to press more firmly on the
windings. A break in the windings
can often be mended with the aid
of a little solder; although the job
is somewhat tricky.

The wire windings of discarded
filament rheostats should be pre-
served, as the coiled wire can be
used to make fixed resistors for nse
with dull-emitter valves,

‘Summary

 To sum up, the chief points to be
noted are as follows :—

Resistance of value to suit valves
and batteries in use.

Windings firm and not easily
displaced.

Smooth and positive contact
between windings and arm over

" whole range.

Definite ** off " position desirable.
Reliable connection to moving
element.

the control-board of the Radio
Paris station, Boulevard Haussmann.
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’fﬁegu%rpro rammes
(Comtinental Broadcast Stations

Edited by CAPTAIN L, F. PLUGGE,
B.Sc., F.R.Ae.S., F.R.MetS,
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Time reduced to British Summer Time. Corrected up to May 1st, 1926.
B. Name Call Sign Closing Time B. Name Call Sign Closing Time
S. of and or Approx. S, of and or Approx.
Ty Station. Wavelength. Duration. 9. Station. Wavelength. Duration.
WEEKDAYS. 8.15 | Zurich .. .. ~— 513m. | 10 p.m.
a.m. 8:15 | Leipzig .. .. —— 452 m. 10 p.m,
7.40 | Eiffel Tower .. FL 2650 m. | 5 mins. 8.15 | Frankfurt .. —— 470m. | 11 p.m.
9.2 | Eiffel Tower .. —— 2650 m. | 3 mins. Sp. 8.15 | Breslau .. — 418 m. | 10 p.m-
10.23 | Eiffel Tower .. —— 2650 m. | 5 mins. Sp. 8.15 | Radio-Belge .. SBR 264 m. | 10.10 p.m.
10.40 | Radio Paris .. CFR 1750 m. | 10 mins. 8.30 | Radio Toulouse —— 430 m. | 11 p.m.
10.40 | Hilversum .. NSF 1050 m. | 10 mins. 8.30 | Ecole Sup. des FPTT 458 m. | 11 p.m.
11.0 | Eiffel Tower .. FL 2650 m. 20 mins. Postes
11.20 | Eiffel Tower .. —— 2650 m. | 10 mins. 8.30 | Munster. . .. ms 410 m. 10.45 p.m.
12.14 | Eiffel Tower .. —— 2650 m. | 10 mins. 8.30 | Budapest Lot 560m. | 12 p.m
8.40 | Rome .. .. 1RO 425 m. 11 p.m.
.m. 8 45 | Geneva .. B 760 m. 10 p.m.
12.30 | Radio-Paris .. CFR 1750 m. | 2 p.m. 8.45 | Royal Dutch .. KNML 1100 m.| 5 mins.
12.57 | Nauen .. .. POZ 3000 m. | 8 mins. Sp. Meteorolog. Inst.
3.0 | Eiffel Tower .. FL 2650 m. 20 mins. 9.0 | Soro .. .. ——2400m. | 9.30 p.m.
4.0 | Zurich .. .. —— 513m. | 6pm. 9.0 | Milan .. .. 1MI 320 m. 11 p.m.
4.45 | Eiffel Tower .. —— 2650 m. | 15 mins. 9.0 | Voxhaus .. bS04 m. and | midnight
4.45 | Radio-Paris .. CFR 1750 m. | 1 hour. 571 m.
50 | Kiev .. .. ——780m.. |7 pm. 9.0 | Konigswuster-  AFT 1300 m. | midnight
6.0 | Leningrad . —— 940 m. |9pm. hausen
6.0 | Warsaw. . .. —— 380 m. 8 p.m. 9.0 | Radio-Cartagena EAJ 16 335m.{ 11 p.m
6.15 | Frankfurt .. ———— 470 m. 8.15 p.m. 9.10 | Eiffel Tower .. FL 2650 m. 11 p.m.
6.30 | Stuttgart .. —— 446 m. 7.30 p.m. 10.0 | Radio- EAJI 325 m. | 2 to 3 hours
6.30 | Radio-Castilla .. EAJ4 340 m. | 8.30p.m. Barcelona
6.30 | Union-Radio .. EAJ7 373 m. | 8.30 p.m. 10.0 | San-Sebastian .. EAJ8 343 m. | 11 p.m.
6.30 | Eiffel Tower .. FL 2650 m. 7.30 p.m. 10.0 | Radio Club EAJ5357 m. | 11.30 p.m,
6.30 | Moscow. . o3 451 m. 8 p.m. Sevillano
6.40 | Brunn =, 521 m. 9 p.m. 10.0 | Radio-Catalana EAJ13462m.| 1 am.
7.0 | Hamburg .. ha 392 m. 8 p.m. 10.30 | Radio-Iberica .. EAJ6 392 m. | 2 to 3 hours
7.0 | Leipzig .. i, 452 m. 8 p.m 10.30 | Union-Radio .. EAJ7373 m. | 1 am.
7.0 | Radio- EAJ1325m. |{ 8 p.m 11.10 | Eiflel Tower .. FL 2650 m. 5 mins.
Barcelona 11.44 | Eiffel Tower .. 2650 m. | 3 mins. Sp.
7.15 | Oslo oo .. — 382 m. 8 pm 12.57 | Nauen .. .. PQZ 3000 m. |8 mins. Sp.
7.30 | Stockholm .. SASA 428 m. | 11to12p.m. a.m.
7.30 | Munich .. .. —— 488 m. 11 p.m. 1.0 | Radio-Cadiz .. EA]3 357 half-hour.
8.0 | Radio-Vizcaya, EAJ1l 418 m.| 11 p.m
Bilbao
8.0 | Stuttgart .v —— 446 m. | 11 p.m. ; SUNDAYS.
8.0 | Goteborg .. SASB 286 m. | 10.30 p.m. a.m.
8.0 | Malmo .. .. SASC 270 m. | 10.30 p.m. 7.40 | Eiffel Tower .. FL 2650 m. 10 mins,
8.0 | Sundsvall .. SASD 545 m. | 10.30 p.m. 9.2 | Eiffel Tower .. —— 2650 m. | § mins. Sp.
8.0 | Boden .. .. SASE 1200 m. | 10.30 p.m. 10.23 | Eiffel Tower 2650 m. | 3 mins. Sp.
80| Oslo .. oo —— 382 m! 100r12p.m. 11.10 | Hilversum .. NSF 1050 m. | 12.10 p.m
8.0 | Hamburg .. ha 392 m. 11 p.m. 11.30 | Konigswuster- AFT 1300 m. { 12.30 p.m
8.0 | Lausanne .. HB2 850 m. 9.30 p.m. hausen
8.0 | Copenhagen .. —— 347.5m. | 1to 3 hrs. p-m.
8.0 | Radio-Cadiz .. EAJ3357m. | 10 p.m. 12.14 | Eiffel Tower .. FL 2650 m. 10 mins.
8.0 | Berne .. .. —— 435 m. 11 p.m. 12.30 | Radio-Toulouse —— 430 m. 5 mins.
8.0 | Radio-Wien. 531 m. 10.30 p.m. 12.45 | Radio-Paris .. CFR 1750 m. | 1.45 p.m.
and 582.5 m. . 12.57 | Naven .. .. POZ 3000 m. | 8 mins. Sp.
8.0 | Prague .. o 368 m. 10.30° p.m. 3.0 | Radio-Luxem- —— 1200 m. | 3.30 p.m.
8.0 | Radio-Paris .. CFR 1780 m. | 10 p.m. bourg.
8.0 | Agen .. .. —— 318 m. 15 mins. 3.10 | Hilversum .. NSF 1050 m. | 5.10 p.m.
8.0 | Eiffel Tower .. FL 2650 m, 10 mins. 5.0 | Radio-Castilla ... EAJ4 340 m. | 7 p.m.
8.10 | Hilversum . NSF 1050 m. | 10.40 p.m. 5.40 | Bloemendaal .. —— 31§ m. 2 hours
8.15 | Konigsberg. .. —— 463 m: 10.15 pm. 6.0 | Leningrad o —— 940 m. 9 p.m:



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

May, 1926

MODERN WIRELESS

B. Name Call Sign [Closing Time B. Name Call Sign  |Closiag Time

S. of and or Approx. S. of and i or Approx.

T. Station. Wavelength, | Duration. T. Station. ‘Wavelength. Duration.
SUNDAYS (Contd.). 8.0 | Radio-Agen .. —— 318 m. 15 mius.

6.0 | Malms .. .. SASC270 m. ; 8 p.m. 8.0 | Radio-Paris .. CFR 1750 m. | 10.45 p.m.

6.0 | Warsaw.. «. —— 380m. | 8pm. 8.0 | Eiffel Tower .. FL 2650 m. 10 p.m.
6.15 | Zurich .. v —— 513 m 7.30 p.m 8.15 | Zurich .. —— 513 m, 10 p.m.
6.25 | Hilversum . NSF 1050 m. | 8 p.m. 8.15 | Geneva .. . —— 760 m. | 1 hour
630 | Eiffel Tower .. FL 2650 m 8 p.m. 8.15 | Leipzig .. .. —— 452m. | 10 pm.
6.40 | Brunn .. NSF 521 m. 9 p.m. 8.15 | Radio Belge . SBR 264 m, 10.10 p.m.

7.0 | Hamburg «. ha 392 m. 8 p.m. 8.30 | Ecole Superienre  FPTT 458 m. | 11 p.m.

7.0 | Radio- EAJ1325m. | 7.30 pm 8.30 | Radio Toulouse 430 m. 11 p.m.

X Barcelona 8.30 | Bilbao .. EAJ9415m. | 930 p.m.

7.0 | Breslau .. oo —— 418 m. | 11 p.m. 8.30 | Frankfurt . FL 470 m. 12 p.m

7.0 | Helsingfors .. 318m. | 9.30 pm, 8.40 | Rome .. 1RO 425 m. 11 p.m.

4 and 522 m. 8.50 | Hilversum . NSF 1050 m. | 10.30 p.m.
7.30 | Voxhaus .. b 504 m. and | midnight 9.0 | Milan .. 1MI 320 m. 11 p.m.
571 m. 9.0 | Soro .. . —— 2400 m. | 9.30 p.m.
7.30 | Munich .. —— 488 m. 10.30 p.m. 1500 m. and
7.30 | Konigsberg .. —— 463 m. 10 p.m. 1150 m.

8.0 | Cslo .. «o —— 382 m. | midnight 9.0 | Radio- EAJ16335m. | 11 p.m,

8.0 | Berne .. «. —— 435 m. 11 p.m. Cartagena :

8.0 | Prague .. —— 368 m. 10.30 p.m 9.15 | Petit-Parisien .. —— 333 m. 10.30 p.m.

8.0 | Copenhagen . — 347.5m.| 10.30 p.m. 10.0 [ Radio-Club- EAJ5 357 m. | 12 p.m.

8.0 | Radio-Wien .. 531 m. 10.30 p.m. Sevillano

and 582.5 m. 10.0 | San-Sebastian .. EAJ8 343 m. | 12 p.m.

8.0 | Lausanne . HB2 850 m. 9.30 p.m. 10.0 | Radio-Catalana EAJ13 462 m. | midnight

8.0 | Hamburg .. ha 392 m. 11 p.m, 11,0 | Radio-Iberica .. EAJ6 392 m. | 2hours

8.0 | Stuttgart . 446 m. 11 p.m. 11.0 | Union-Radio .. EAJ7 373 m. | 2am.

8.0 | Radio-Cadiz .. EAJ3357 m. | 10 p.m. 11.44 | Eiffel Tower .. FL 2650 m. 3 mins. Sp.

8.0 | Budapest . —— 560 m. | midnight am,

8.0 | Munster .. ms 410 m 11 p.m. 12.57 | Nauen . POZ 3000 m. | 8 mins. Sp.
B. Name Call Sign Closing Time
S. of and Situation, Nature of Transmission. or Approx.
T¢ Station. Wavelength. Duration.

SPECIAL DAYS.

5.0 | Radio-Belgique | SBR 264 m. Brussels «s| Tues., Thurs., and Sat., Concert, followed | 6 p.m.

by News.
6.15 | Rostow .. «.| —— 1000 m. | Russia «.{ Weekdays except Tuesday. ILectures .. | 7.15 p.m.

7.0 | Nijni Novgorod —— 860 m. Russia Tues. and Thurs. Concert and Opera 11 p.m.

7.0 | Sokolniki oo | — 90 Russia Mons., Weds. and Fri., experimental 8.30 p.m.

Transmissions.
8.30 | Ryvang.. —— 1150 m. | Denmark Tues., Wed. and Sat. Concert .. «o | 10.30 p.m.
8.30 | Le Matin CFR 1750 m. | Paris .. Saturday, Special Gala Concert .. .. | 11 pm.
9.15 | Petit-Parisien .. | —— 333 m. Paris .. Tues., Thurs. and Sat., Concert {Items 11 p.m.
announced in English as well as French)
10.30 | ‘Radio- —— 1200 m. | Luxembourg Thursdays, Dance Music . . ok .« | 11.30 p.m.
Luxembourg
11.0 | Oslo .. .. | —— 382 m. | Norway Saturday,Dance Music from Hotel Bristol | midnight

The following are relay Slations *—

Cassel, 273.5 m., 1.5 kw., relays Frankfurt.

Elberfield, 259 m., 1.5 kw., and Dortmund, 283 m., 1.5 kw., relay Munster.

Nuremberg, 340 m., 1.5 kw., relays Munich.
Gleiwitz, 251 m., 1.5 kw., relays Brsla .
Stettin, 241 m., 0.45 kw., relays Voxnaus.
Dresden, 294 m,, 1.5 kw., relays Leipzig.

Bremen, 277 m., 1.5 kw., and Hanover, 296 m., 1.5 kw. and Kiel 230 m., 1.5 kw.

Graz, 397 m., 0.5 kw., relays Radio-Wien Sun., Mon., Thurs., and Sat.

Hjorring, 12.50 m,, 0.25 kw., and Odense, 810 m., 0.25 kw., relay Copenhagen ; sometimes Ryvang.
Lyons La Doua, 480 m., 0.5 kw., Marseilles, 350 m., and Toulouse, 310 m., relay Ecole Superieure, Paris.

The following Swedish Relay Stations are now working, using 200 watts :—

Gavle, 325 m. ; Umea, 215 m. ; Eskilstuna, 243 m. ; Saffle, 245 m. ; Kalmar, 253 m. ; Norrképing, 260 m. ;
Jonképing, 265 m. ; Orebro, 237 m. ; Trollhattan, 322m.; Varborg, 340 m. ; Karlstad, 221 m. ; Falun, 370m,

(400 watts) ; Linképing, 467 m. ; Karlsborg, 1350 m. ;

and Karlskrona, 195 m.

These stations relay Stockholm as a rule, but also occasionally one of the other four main Swedish stations.
Note.—On and after May 15th subtract one hour from times given for Hilversum and Bloemendaal.
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AN INDISPENSABLE
TESTING UNIT

, By :
H.J. BARTON-CHAPPLE
WhSch.BSc(Hons) A, CGLDIC AMIEE
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Accurate measurements of resistances and capacities are made possible with this

LL home constructors
and wireless experimen-
. ters are beginning to
realise that accuracy working
1s a desirable feature, ana in view
of this fact it becomes essential to
know the actual values of resist-
ances, capacities, high-tension
voltages, etc., in order to ensure
that a particular receiver when-
constructed will incorporate com-
ponents of the desired value.-

Possible Faults

Frequently troubles in a re-
ceiver are traced to pieces of appa-
ratus which, according to their
marking, should be of a certain
value, but which, on test, prove to
be faulty or have become damaged
as a result of misuse. These re-
marks have particular appli-
cation to grid leaks, anode resist-
ances, fixed condensers and variable
condensers, so that if any appa-
ratus is available which will enable
capacities and resistances to be
measured, the experimenter is in a
position to locate defects' quite
definitely.

A Cheap Unit

Unfortunately, the cost of the
measuring instruments and attend-
ant apparatus is usually high,
but the testing unit described in
this article can be constructed quite
cheaply, and will thus fill a long-
felt want. A desirable feature
is the accuracy with which the
measurements may be made, as
resistances and capacities can be
determined to within 5 per cent.,
and to a figure much less than this
if reasonable care is taken during
the operation. This fact, coupled
with the ease and rapidity with
which the measurements are
carried out, should be in themselves

simple testing unit.

sufficient to warrant the earnest
consideration of all wireless en-
thusiasts,

osGLIM c
D.C.VOLTAGE LAMP 5
€ 3
Fig. 1. The simple circuit for

converting a D.C. current into a
pulsating current. :

The Neon Lamp

The unit in question makes use
of the properties of a neon lamp,
and for the benefit of the uninitiated
a short .description of the prin-
ciples involved will serve a useful

pulsating

purpose and also act as a guide
to future experiment for those so
inclined. Perhaps the most fam-
iliar type of neon lamp is the
‘“ Osglim "’ made by the General
Electric Co., the one empIOyed
in this case bein g of the ‘ beehive
pattern,

An Interesting Property
The space within the lamp con-
tains nearly pure neon, which is
one of the five completely inert

gases present in small quantities

in the atmosphere, and amongst
the lamp’s many properties is the
interesting one of converting a
direct current supply into a regular
current. This inter-
mittent discharge takes place when

One wire is run close to the panel to prevent fouling
the moving plates of the condenser.
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the lamp is shunted with a con-
denser C and is supplied from a
D.C. source through a resistance
R as indicated in Fig. 1.

The voltage mnecessary to
‘“strike " the -lamp should be
about 160 volts, and experiments
have shown that under these cir-
cumstances the period of the
flashes (T) is proportional to the
product of R and C.

A Useful Relationship

In other words, if C is kept con-
stant and R is varied a linear
relation ‘exists, and similarly if R
is kept constant and C varied a
linear relation between the flash-
ing and the capacity exists. Thus
T becomes a measure of R and C
within certain wide limits, and the
flashes can be made to take place
from slow countable ones up to
values well beyond the audible
frequencies, Thus, if a pair of
telephones is included in the circuit
of Fig. 1 a musical note will be
heard over the acoustic band of
irequencies.

A Ballast Resistance

If the Osglim lamp is examined
it will be found that a ballasting
resistance is included in the cap,
and it is sometimes preferable to

MODERN WIRELESS

plied to the cap ena of the lamp
to melt the solder securing the
lead-in wires and also to soften the
cement which holds the bulb.in
the cap. Care must be taken, of
course, to ensure that the flame
does not play on the glass. The
cap can then be pulled away, the
resistance element removed, and
the brass cap refixed in position
with some suitable

sired value within the limvits of the
apparatus available. The change
from the known to the unknown

value is accomplished by the
double-pole  change-over switch
SiSe

Telephones are inserted in the
circuit at T and the high-tension
battery is joined to the remaining
terminals.

cement such as
seccotine after re- &
soldering the leads
to the contact
" points.

Having dealt in

—OHT.O

T
T

A1 C

a brief manner
with the theoretical
aspect of the pos-
sibilities of a neon
lamp for making
some interesting
measurements, at-
tention will now be
turned to the con-
struction of the actual testing unit
which will enable measurements to
be carried out in a rapid but par-
ticularly accurate manner.

The. Theoretical Circuit

Details of the theoretical circuit

are given in Fig. 2, where R, is a

"

= Tl

A
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@ .
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Fig. 3.—Pay careful attention to the dimensions given in
this diagram when marking out the panel.

remove this for conducting certain
experiments, but this will only be
necessary when measurements of a
fairly low resistance are to be
made ; for capacity measurements
its presence does mnot influence
the results.

Removing the Resistance

If removal of this resistance is
desired a small flame must be ap-

resistance whose wvalue is known
accurately, while R, is the resistance
under test, a rapid change-over
from one resistance to the other
being made possible by the single-
pole . change-over switch S, S,.
C, is the condenser under test,
while C, is a calibrated variable
air condenser with a known fixed
condenser C, in parallel for in-
creasing the capacity to any de-
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OSCLIM LAMP

Fig. 2—Switches S; S; and S§; S, enable
resistances and capacities to be measured

! 5,
5ide,
as desired.

The actual neon lamp is con-
nected across the pivot portions of
the double-pole switch.

For the Potential Constructor

Compactness was a feature borne
in mind, and potential constructors
of this instrument are advised to
give careful attention to the details
enunciated. For the benefit of
those who wish to duplicate the
unit in every respect a complete
list of the components employed
is appended in accordance with
usual practice, and where deviations
are made to suit the convenience
of the constructor particular care
must be taken to ensure that thce
substituted articles are of good
quality and can be accommodated
conveniently in the allotted space.

Components

One ebonite panel, 8 ins. by
6ins. by } in. (British Ebonite Co.,
Ltd)).

One polished oak cabinet, 6 ins.
deep to take above panel, with
lid, x}ins. deep (Pickett Bros.).

One .01 Cam-vernier variable
condénser (Radio Communication
Co., Ltd.).

Three grid leaks, 1, 2 and 3
megohms (with one set of clips)
(L. McMichael, Ltd.).

Three fixed condensers, .00035,
001 and 002 (with one set of
clips) (L. McMichael, 1td.).

One single-pole change-over
switch, nickel plated (Wilkins and
Wright, Ltd.).

One double-pole change-over
switch, unickel-plated (Wilkins and
Wright, Ltd.).

One Decko dial indicator (A, T
Bulgin and Co)).

Twelve nickel-plated terminals
(Bume-Jones and Co., Ltd.).
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One batten - mounting:
holder.

One neon lamp (Osglim) 230-250
volts.

lamp-

obtained by comparison with some-
known standard, although many of
the manufacturers will supply this
chart on application.

All the components are neatly and compactly arranged
on the panel,

(These last two items can be
secured from any local electricians.)

Quantity of Glazite and three
small screws.

Panel Details

Reference to Fig. 3 must be
made for details of the panellayout,
and having drilled the necessary
holes the terminals and com-
ponents can be mounted in position.
The flanged bottom of the lamp-
holder has been cut in a triangular
fashion so that it can be fixed on
the panel without fouling the
condenser dial. Since all the com-
ponents on the panel had a nickel-
plated finish except the lamp
holder a pleasing appearance was
brought ztout by having the holder
nickel-plated as well, although in
many cases it can be bought in this
form.

Wiring

An examination of the wiring
diagram of Fig. 4 shows that little
difficulty will be encountered during
the operation of wiring. The leads
must be kept short and straight,
and those nearest to the back of
the panel must be soldered first.
Make sure that the moving plates
of the variable condenser do not
lodge against the lead joining one
of the telephone terminals and one
of the H.T. terminals.

Calibration

A calibration curve for the
variable condenser must now be

The resistance of one of the grid
leaks must also be carefilly deter-
mined, the fixed condensers and
remaining grid leaks being cali-
brated by the unit itself in the
manner to be indicated. These
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possible to proceed now with the
desired measurements,

Capacity Measurements

Connect about 180 volts across
the H.T. terminals, the positive and
negative connections being im-
material, the telephones to the
terminals so marked and the con-
denser to be measured across the
terminals for C,. Inserta grid leak
of .about 3 megohms in the clips
provided, and with the clip-in con-
denser C, removed and with the
switches in positions S, and S,
a note of a particular frequency
will be heard depending upon the
setting of C,. If a note is not
heard then the wiring should be
checked or the H.T. raised to a
higher value.

Small Condensers

When the condenser to be tested
is less than .oo1 all thatis necessary
is to move the double-pole switch to
position S, listen to the note, and
then move to position S, and alter
condenser C, until no change of
note frequency is heard when the
doubl=-pote switch is moved rapidly
to and fro. Since the same grid
leak is in circuit for both cases a
reference to the calibration curve
of C, will give the value of C; at
once. Judging the same tone for
the musical note presents no diffi-
culty, especially after a little prac-
tice, so that great accuracy is
possible.

©
r—? H.T——
mro LAMP
HOLDER
[ = =
[@ C2
oA
g o [ 1 | ‘C;‘QN
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W
8 “3
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| 'W" i
};I
o
, ¢
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Fig. 4.—Wiring the unit may be accompiisned easity if
this diagram is carefully followad.

spare components can be stored
at the bottom of the cabinet, which
has been made of sufficient depth
for this purpose.

Having made sure that the wiring
has been correctly carried out, it is
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Sub-standard Condensers

For condenser values above .00:
the clip-in condenser C, must be
inserted and the same procedure
adopted, the value of C, being added
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to that of C, to give the capacity of
C,;. Three clip-in condensers are
suggested, the values -00035 and 001
being first verified against the
standard C,, and then with the -oox
in parallel with C, the exact value
of the .0co2 can be determined.

If clip-in . condensers are not
available the terminals holding the
clips in position enable any other
condensers to be joined across the
position C, when once calibrated,
thus giving a very flexible arrange-
ment.

Large Condensers
It will be found . that when a
large condenser such as a 2 micro-
farad is placed in position C; and
tested, the current pulses are so

MODERN

known  resistance across the
terminals marked R,. With the
switches in positions S, and S, listen
to the pitch of the note for a given
setting of C,. Now change the
single-pole switch to position S,
and rapidly adjust C, until the
same pitch .note is heard. This
procsss should be repeated three or
four times to ensure a correct result
and the two readings of C, should
be noted. Calling C; the value of
C, when R, is in circuit and C,
when R, is in circuit, then since the
current pulses are proportional to
the product of R and C we have
T proportional to -R, C,
and T proportional to R, C,
Hence
CR, =C R,

Connections to the double-pole change-over switch can
be followed from this photograph.

low that they are countable as the
flashes of the lamp will be visible.
In order to make the known
capacity of sufficient magnitude for
comparison purposes one oI two
intermediate sub-standards for C,
may be required, and they may be
connected across the clips by the
terminals provided. To get the
flashes of the same number per
minute the aid of a good watch is
necessary, and in addition as a
double check the,’phones will give
an indication of the flash by a
strong click.

Resistances

We will next deal with the
measurement of the resistances.
One resistance must be carefully
calibrated from some outside source
and this will then be used as-a
standard. Place this leak in the
clips of position R, and the un-

Therefore

L v
R, = — R,

v
and the value of R, is thus deter-
mined. Note that if R, isgreater
than R, then C, will be greater
than C, and conversely when R,
is” less than R, then C, will be
less than C,. It will depend on
the value of the resistance under
test whether the added parallel
condenser C, will be necessary.

Continuity

To test the continuity of a circuit,
or, in other words to see if a break
exists in a particular coil winding,
etc., it is orly necessary to insert
this circuit in series with one
terminal of the H.T. battery and
one of the H.T. terminals of the
unit. If no sound is heard in the
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telephones then a break is present.
Again, if-a particular grid leak is
faulty and does not make contact-
the fact will be evidenced by the

“absence of a note in the ’phones

when this particular leak is placed
across “the terminals R; with the
switches in positions S, S,.

A Noteworthy Feature

A point which is worthy of note
in connection with the testing unit
is that the actual musical notes,
while depending on the supply
voltage and the values of resistance
and capacity in circuit, do not

. cuter into the calculation, since

the only requirement 1s_notes of
equal pitch, irrespective of what the
frequency of that riote may be, and
thus many possible discrepancies in
the measurementsare automatically
riiled out.

“Many other uses for this testing
unit will no doubt suggest them-
selves to - the reader, and much
interesting - information will~ be
gained by experiments made with
it.

A Precaution

‘When the ballast resistance has
bgen removed from the lamp, care
must be taken to ensure that the
lamp -is not- used across the
ordinary mains again, or it w.il

.. not subssquently function satis-

factorily in the unit.,

%mEEKKEKEEEEEMEEEEEMEE
H
é The Melody 1hree. g
H
R R R R Y B R B R Y PR R R B R R R B R R RO

Si1r,—1I wish to thank you for the
circuit of ‘“ The Melody Three,"”
described in the March, 1926,
issue of MopDERN WIRELESS. The
reaction adjustment is particularly
good, and I am writing to tell you
of an alteration that I have made
in this circuit which I think is well
worth while. I have substituted
for coils L; and L, an ordinary
McMichael broadcast  H.F. trans-
former treating one winding as the
tuned anode coil and the other as
fixed reaction coil with a Marconi
resistance across it. The magnetic
fields are considerably reduced,
much less space is taken up on
base board, while the reaction
control is positively delightful.
I have never had an H.F. valve
working as efficiently as this, and
I have tried very many circuits.-
Yours truly,

J. A TurRNER, M.P$.
New Barnet.
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An Analysis of Some
Switching

Faults

By JOHN UNDERDOWN.
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Very often the trouble in a receiving sef can be traced to the switches, and
Mr. Underdown has drawn on his experience to indicate possible faults

— /1
Sl

is a question, judging from

the correspondence I re-
ceive, which is generally answered
in the affirmative. Now, although
certain systems of switching are
very convenient, in practice the
wiring necessitated thereby is not
always easy to carry out, and
where the beginner, and often the
experienced constructor, goes astray
is in translating a theoretical
diagram into practical wiring.

Wrong Connections
I have come into contact with
a large number of switching faults
recently, and in the majority of
cases trouble has been due to a
wrong connection rather than to
faulty contacts in the switches,

from this source.

A Common Wiring Fault

The circuit "diagram of Fig. 1
is that of a receiver which is pro-
vided with a switch to give a
crystal detector followed by a
transformer and two resistance-
coupled note magnifiers for loud-
speaker work on the local station,
while for distant reception a valve
detector with reaction on to the
aerial coil is followed by two
resistance stages only. A three-pole
two-way switch is incorporated,
but for convenience in drawing
T have shown only two of the
third set of contacts, 7 and 8,
which short-circnit the reaction
coil in the crystal position S,

With the crystal detector in use
i.e., position S,;, excellent loud-
speaker results were obtained from

was found to be unaccountably

warm.
The Trouble Located

An independent check on the

* wiring rtevealed the fault to be

quite a simple one. The grid-
condenser C, was of  the type in
which the grid-leak clips are
arranged to form integral parts
of the two soldering tags, so that
the normal position for the leak
is in parallel with the condenser.
The grid-leak R, had been placed
in the clips and the right-hand
clip had been joined to contact 4
of the switgh, whilst the left-hand
clip had been joined to contact I
and also to low temsion positive.
In the valve position (S,), therefore,
the aerial coil was connected across
the L. T. battery. On rectifying

C,
o

™

']' _

%ﬁ #Cl

m

£

It is proposed, therefore, in this
short article, to deal with some of
these faults in order that when a
difficulty is met with some idea as
to whers the tromble is- located is
to hand.

the local station, but on switching
over to the valve-detector position
S, even the local transmission could
not be heard, despite the most
eareful searching, and on placing a
hand near the aerial coil L, this

960

this wiring error the receiver func.
tioned in the normal manner, and
is in fact giving excellent results
at present.
Other Causes
The employment of the grid-
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leak in parallel with the grid-
condenser constitutes a fault in a
number of circuit arrangements,

MODERN WIRELESS

resistance R; replaced the tele-
phones in the anode circuit of the
detector valve a considerable volt-

A0

i

Fig. 2.—A general

E;*il;l,'l"“

purpose three-valve circuit with

jacks for using two or three valves as desired.

such as tuned-anode circuits, and
inability to make a receiver of
the HF. and detector type with
tuned-anode coupling oscillate may
often be traced: to this cause.
In such a casc the grid-condenser
is rendered inoperative as a direct
current “ stopping *’ condenser and
considerable positive bias is com-
municated to the grid of the
detector; which may even in some
cases practically render the set
inoperative, if the  saturation ™
point on the rectifying valve’s
characteristic curve is passed.

An Annoying Phenomenon

The Fig. 2 circuit arrangement
is one employed in a general pur-
pose type three-valve receiver.
The set consists of a transformer-
coupled high - frequency stage,
a valve detector with reaction on
to the aerial coil and one resistance-
coupled note magnifier, jack
switching permitting two or three
valves to be used at will. The
difficulty experienced in this case
was that when a transmission
requiring critical tuning was ob-
tained at good strength with the
telephones in jack 1 (in the anode
circuit of the detector valve), on
transferring the telephones to jack
2, or plugging a loud-speaker in
this position, the signal which was
previously strong was scarcely am-
plified at all. On switching in V,
it was always found necessary
either to increase the coupling be-
tween aerial and reaction coils or
to bring the slider of the potentio-
meter over to full negative.

‘I'he Cause

This annoying phenomenon was
due to the fact that when the anode

age drop took place across the
former so that the voltage actually
applied to the anode of the de-
tector was considerably decreased.

The valve
panels at
the Radio-
Paris sta-
tion are
indicated
in the pho-
tograph.
These pa-
nels. have
special
sliding
doors to
protect
them.

When the detector valve is ad-
justed to function just below the
oscillating condition the drop in

Cs HI.
i | = To +2
ey ﬂ = l:J J\Closed
Circuit
Tol, R,
VQ v3
ia A R, ii

Fig. 3.—To place the anode

resistance in series with

the telephones a closed
circuit jack is utlhsed

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

voltage experienced will render
the valve far from this condition,
necessitating alteration of reaction
or potentiometer setting,

Overcoming the Difficulty

The difficulty is best overcome
by keeping the anode resistance
R, in series with the telephones
when tuning in on two valves,
and this may be done if the con-
nections indicated in Fig. 3 are
followed. Here only the revelant
parts of the circuit are shown, The
double-circuit jack of Fig. 2 is
here replaced by a closed-circuit
jack which is wired in series with
the anode resistance. Norrhally
jack 1 forms a continuous connec-
tion, but when the telephones are
inserted the circuit is broken so
that the ‘phones are in series
with R,.

It should bLe observed that the
fixed by-pass condenser C; is
arranged to be in parallel with both
the anode resistance and the closed-
circuit jack, which connection is
necessary so that the condenser
performs its by-passing function
whether the

telephones are -er

are not inserted
circuit jack.
A Matter of Interest

Before passing on from the Fig. 2
circuit it should be observed, as a
matter of interest, that the two
first valves V, and V, are wired in
series. This is a very convenient
arrangement where a 6-volt accu-
mulator is employed and it is
desired to use two 3-volt valves
for the H.F. and detector positions
followed by a 6-volt power valve.

Aerial and Earth Switching

When an outside aerial is used
it is desirable, when the set is not
in use, to earth the aerial, at the
same time totally disconnecting
the receiver therefrom. A good

(Continued on page987.)

into the closed-
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Local Receptio
on a Frame Aerial
By D. ].BS. HARTT,

n

Readers so situated that an outside aerial is impracticable will find the information
concerning frame aerial circuifs contained in this article of extreme value.

NE often meets cases where
people living in flats, and others
similarly situated, are under the
impression that wireless is out of
the question for them, even to
the enjoyment of the programmes
from their local station, unless

they provide themselves with elaborate and costly

equipment. It is true, of course, that if you are

30002 o ool

oSS
l 4 \l
> R,§<J i

Fig. 1.—A frame aerial circuit with a form of
Reinartz reaction.

so situated that you have no facilities for the
erection of a good outdoor aerial and you want to
receive the more distant stations at good strength,
you are generally limited in your choice of a
receiver either to an elaborate multi-valve set
or a superheterodyne.

Local Reception

However, the question of local reception is
different, and even if it is not possible or con-
venient to fix up an efficient indoor aerial, there is
still the frame aerial to be considered.

Experiments recently carried out by the author
have shown that, provided a suitable circuit is
chosen, two or three valves will, under normal
conditions, be adequate for most purposes when

used with a frame aerial of average size at distances -

up to about 1o miles from a main broadcasting
station. Even with two valves adequate loud-
speaker results of good quality were possible
at about 1o miles from the Lohdon‘station.

Screening

It must be remembered, of course, that a frame
aerial is particularly susceptible to screening effects
such as are produced, for instance, by the.iron
girder work of a building, and since local conditions
vary to a considerable extent it is not possible to
tell beforehand what sort of results will be obtained
in any given location. However, the results men-
tioned subsequently in this article show what is
possible under average conditions. The circuits
were.tried out at about 10 miles from 2LO, using
a frame aerial with two-foot sides.

A Precaution

A large outdoor aerial leading into a room on
the first floor, in which the frame was situated,
was completely lowered so as to avoid any pick-
up from this source, but it was found that, pro-
vided the lead from the lead-in insulator at the top
of the room was removed, the presence of the out-
door aerial had little effect on the strength of
signals received on the frame.

Reaction Control

The simplest arrangement of two valves is
that of detector followed by a stage of low-
frequency amplification ; but it must be remem-
bered that with a detector valve using the usual
grid-leak and condenser rectification, there is a
heavy damping in its grid circuit, and for this
reason signals received on a frame aerial are some-
what weak.

3 - ‘CRID

Fig. 2. — The CONDENSER
hand capacity
effects of the A L C.
Fig. 1 circuit
are reduced . B 3 [ T~
by this ar- C.
rangement. L,

- ANODE

Introducing Reaction
By introducing reaction into the grid circuit,
i.e., on to the frame, the effects of this damping
can be counteracted with a consequent improve-
ment in signal strength. It is essential, however,
that the reaction adjustment should be gradual
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and easily controllable, so that. it may be easily
brought up to such a point as to give the desired
increase in signal strength without any detriment
to the quality of reproduction.

A Simple €ircuit
This condition is fulfilled by the reaction
arrangement shown in the circuit of Fig. 1. It will
be“seen that the reaction is of the Reinartz type,

MODERN WIRELESS

were much more pronounced on the batteries:
loud-speaker and battery leads, and the better
practical arrangement was to make the earth
connection to B. :

There were then no body capacity effects on

“the batteries, etc., and they were not serious on

the_frame aerial, which could be rotated into the
position for maximum &gnals and left; then,

-
—

-

R S SRS ST

Fig. 3.—Greater volume is secured
with the circuit indicated in this
Ciagram.

L

AR R ORI

obtained by inserting a radio-frequency choke
in the anode circuit of the detector valve and pro-
viding a control condenser C,, connected to a
fixed reaction winding wound continuously with
the frame aerial. The frame aerial used was
of the square type, having two-foot sides, and
wound in solenoid fashion with twelve turns of
No. 18 enamel insulated wire, spaced at half an
ineh.
The Reaction Winding

The reaction winding consisted of two turns
of No. 20 D.C.C., wound in the same direction as
the aerial winding at the end of the frame con-
nected to the filament. With a .0003 condenser
having a single plate vernier for C, good reaction
control was obtained. C, wasalso a .0003 condenser
with vernier attachment, a reading of about
50 degrees (100 degree dial) being obtained on
2LO.

Here it may be mentioned that it is advisable
to have as large a number of turns on the trame
aerial as possible and to keep the parallel tuning
capacity small, so that for lower frequencies on
the broadcast band more turns could advantageous-
ly be added to such a frame.

Necessary Details
“The detector valve V, is preferably of the high
impedance type with a high amplification ratio,
followed by a first-class transformer of 2.5 to 1
rafio, with a valve of the D.E.5 type for V,.
The grid leak R, and grid condenser C, have the
conventional values of 2 megohms and .0003.

Hand Capacity Effects

Hand capacity effects are to a certain extent
troublesome with this arrangement, and it is
preferable to connect the reaction condenser
in the manner shown at C, in Fig. 2, where L,
represents the frame aerial and L, the reaction
turns. The effect of earthing the centre point
A of the frame was tried ; while this considerably
reduced the capacity effects on the frame, they

providing no part of the body came nearer than
about 6 inches to any part of the frame winding,
no éffect on the tuning was noticed,

Sharp Tuning
With this circuit, using D.E.8 H.JF. and
D.E.5 valves for V; and V, with 60 volts and
120 volts H.T. respectively, 2LO could be tuned in

AFrameAerial
Cabinet Recei.
ver described
intheJdnuary,
1926, issue of
‘Modern Wire-
less’ by Mr.
G. P, Kendall.
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at good quality loud-speaker strength adequate
for an ordinary room. The frame tuning is very
sharp, and either a geared condenser or some form
of “vernier ’ is desirable.

‘Greater Volume
Fig. 3 shows a circuit suitable for use where
greater volume is required, a stage of resistance-
capacity amplification being added. The reaction

’ ~ May, 1926
will oscillate when this condition obtains; but it
is only a matter of a few moments to obtain the
correct adjustment. Care should be taken to
see that the coil L, is remote from the frame aerial
and preferably at right angles to it, otherwise diffi-
culty might be experienced in the neutralisation.

: Full Loud-speaker Strength
Without an earth connection the circuit was

il

T

FrRAME
AERIAL

—

g

Fig. 4.—With this circuit great

care should be exercised to en-

sure no coupling exists between
the frame aerial and coil L,.

.
~

TATATTA ATATOATATY ; -
WMr 2 .ﬁzqﬁz‘&_ﬁ;‘/‘t A0 N%

g -~

\

arrangements in this case are provided by the
““ throttle ” control method, in which a fixed
ieaction winding is connected- as shown and a
variable by-pass condenser C; provided between
the anode end of the radio choke and low-tension
negative. This scheme also gives exceedingly
good control ; as the value of C, is gradually made
larger so the reaction is smoothly increased.
The reaction winding consisted of two separate
turns wound on the filament end of the frame and
C; was a geared .0003 condenser.

Practical Details

Suitable valves, amongst others, are D.E.5 b.,
DFA 4DE . 8HF. for V;,, DE. 5 b, D.F A 4
for V,, and a D.E. 5 B 4, or D.F.A. 1 for V,, these
references indicating the types to be preferred.
The anode resistance R is preferably wire-wound,
and of 100,000 ohms, suitable values for C, and R,
being .1 microfarad and .25 megohm respectively.
Satisfactory anode voltages are about 6o volts
for V, and 120 volts.for the tapping supplying
V,andV,. Ancarth connection should be provided
where indicated by the dotted lines.

High-frequency Amplification

Another practical circuit, employing three valves,
is shown in Fig. 4. Inthis case a neutralised stage
of high-frequency amplification, using a centre-
tapped anode coil, precedes the detector valve,
which is followed by a transformer-coupled note
magnifier. The centre point of the anode coil L,
is connected to H.T. positive and a neutralising
condenser N.C. connected between the grid and the
end of the coil remote from the anode provides
for neutralisation.

Stability

It will be found that there is one adjustment
for the neutralising condenser for which the circuit
is perfectly stable when the anode circuit L, C,
is brought into tune with the frame circuit tuned
by C,. On either side of this adjustmert *he circuit

94

Some of the aerial coupler equipment at the
Radlo Parls station, Boulevard Haussmann.

found quite a practical arrangement from the point
of view of hand and body capacity effects, but
an earth connection to low-tension negative is
an advantage. For the coil L; a Gambrell
centre-tapped B was used, but the ‘‘Dimic”
and the centre-tapped Lissen coils may also be
employed. A high-impedance valve should be
used for V,, while valves for V, and V; may be as
suggested for the circuit of Fig. 1. With this
arrangement excellent loud-speaker results were
obtained from 2L0O.
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A Multiple Circuit

by E. J. MARRIOTT.

3

Single-Valve
: Receiver :

o5 W 0% SR - S T e

A receiver designed fo enable several types of aerial and reaction coupling
arrangements to be tried is described in this article.

HE degree of selectivity
which may be obtained with

a receiving set can be made

quite considerable if a suitable
type of aerial coupling is incor-
porated, but it should” be noted
here that an arrangement which
might give the most effective results
with one- aerial-earth system, will
not necessarily be the most efficient
with other types of aerial and earth

Messrs, Peto-Scott Co., Ltd., and
L, is a radio-frequency choke.

The ““"Universal " transformer is
constructed in the form of two
separate but similar coils wound on
a common ebonite former, one of the
coils being centre tapped, as shown
at I in Fig. 1.

Various Aerial Coupling and

Reaction Arrangements
Both the aerial and the earth leads

An Example

For instance, by clipping the
aerial lead and the lead from C, on
to the point marked E, and the
earth lead together with the lead
from C, on to the point marked D,
we have one of the well-known and
effective Reinartz arrangements.

A Further Refinement

The variable grid-leak is shown

as R, and as a further refinement,

systems. [ A a - four - contact
Therefore, in RE telephone jack has
order to obtain £ CHOKE + been incorporated,
the greatest selec- A 5 JACK in order that when
tivity on different the telephone plug -
aerials, this coup- L, HT. is withdrawn from
ling should be of ; the jack, the fila-
a more or less B C, 0003 — ment circuit is
variable nature: ce —if- automatically
broken, and thus,
Flexibility J_ i R. once the  best
In designing the L (ef n oA filament rheostat
receiver to be de- 2 | -o00s : adjustment has
scribed here, these been found, it is
particular features D i = 4 only necessary to
have been borne in withdraw the tele-
mind, and a simple LT phone plug in
scheme involving E L, oL e~ order to put the

tne use of spring
clips has been in-
corporated, in
order that any of
several aeriale
coupling and re-

Fig. 1.—Various aerial and reaction coupling arrangements

¢an be tried with this circuit.

set out of use, and
on again inserting
the plug this
adjustment does
not require altera-
tion.

action-coupling
arrangements can be tried at will.

The Circuit Adopted
Fig. 1 shows the theoretical
arrangements of this receiver. I,
is a plug-in coil of any of the usual
makes whilst L, and L, together
constitute one of the ** Universal ”
transformers manufactured by

terminate in spring clips, indicated
by arrow heads, as do also the
leads from the tuning and reaction
condensers C, and C,. It will be
seen then, that by clipping the flex
leads on to the various points
marked A, B, C, D, E and F, the
desired acrial coupling and reaction
flexibility is obtained.

965

Components Required

In order to build a receiver similar
to the one described, you will need
the components set out below.

Other makes of good quality may
be substituted in most cases if
desired, but in the case of the
“ Universal ’ transformer, a substi-
tute is not desirable.
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In all cases, however, strict atten-
tion should be paid to the layout,
which should conform as nearly as
possible to that shown in the dia-
grams and photographs.

One Radion panel, 12 ins. by
7 ins. by { in. (American Hard
Rubber Co., Ltd.)

One cabinet to take above panel.
(The Artcraft Co.)

One baseboard, 1z ins. by 8 ins.
by % in. (The Artcraft Co.)

Two ebonite strips, 2 ins. by 2ins.
by % in. and 4 ins. by 2 ins. by % in.

Six indicating terminals, ‘A ”’
g E,“ “ HT+ ’ ¢¢ HT-=" 0 I4T+ ”
{SLT-" (Belling and Lee, Ltd.) °

One single coil baseboard mount:
(Burne-Jones and Co., Ltd.)

Two ‘“ Universal ”’ transformers,
one to cover the normal broadcast

band, and one for the higher.
(Peto-Scott Co., Ltd.)

One mount for above,

Four ‘‘Lico’’ spring clips,

(Peto-Scott Co., Ltd.)
One cam - vernier.
0005 variable condenser.
Commumication Co., Ltd.)
One cam-vernier square - law
«0003 variable condenser. (Radio
Communication Co., Ltd.}

One gnd-condenser and variable
grid-leak, combined. (Bretwood,
Ltd.)

One ““Clearer Tone *’ valve holder.
{Benjamin Electric Ltd.)

square - law
(Radio

“The plug-in coil Is only emplbyed when fixed mag-
netic coupling from the aerial circult is desired.

One - Radio - frequency choke.
(Lissen, Ltd.)

One 30-ohm filament ~rheostat.
(C. A. Vandervell and Co., Ltd.)
- One four contact single filament
telephone jack. (Igranic Electric
Co., Ltd.)

May, 1926

The Constructional Work
The first step in the actual con-
structional work is to prepare the
panel, and if that uscd is not of a
guaranteed brand, it should be
rubbed down thoroughly on both
sides with very fine glass-paper

O

”

R1 ":‘/' ;
@ y @

PSR

Fig. 2—The panel details are very simple.

Biueprint

No. 156a is avallable at 1s. 6d., post free.
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One telephone plug

Length of rubber-covered ﬂex
- (about 3 feet will be ample).

Glazite for wiring up.

Wood screws.

Radio Press transfers.
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and finished off with a soft mly
rag.

These remarks also apply to the
two ebonite terminal strips.

The marking out and drilling
cap then be proceeded with, in
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Note the flexible lead connections with their
terminating clips.

accordance with the measurements
given in Fig. 2,

A Detail

The hole for the telephone jack
will require to be slightly larger
than those for the variable con-
densers, and several constructors
will probably not possess a suitably
sized drill for this. It is a simple
matter, however, to drill a § in.
hole first, and then use the tang of
a file to reamer the hole out to
the necessary diameter.

Fitting the Panel and Wiring

Having ' completed .. the drilling,
the panel may now be screwed to the
baseboard while the latter is in the
cabinet, thus ensuring a good fit.
At thisstage, the two termina} strips
with the terminals mounted in their
correct order, as indicated in Fig. 3
may also be screwed to the base-
board.

Now withdraw the whole, and
affix the various components to the
panel and baseboard in approxi-
mately the same positions as those
shown in the photographs and the
wiring diagram of Fig. 3.

The next step is to prepare and
wire up the set, and this should be
done in the usual manner.

Facilitating Tapping

It will be seen by reference to the
photographs that a Tength of
Glazite has been soldered to each of
the lettered tapping points, and
bent upwards, in order that the
clips may be attached easily to any
one of them whilst the set is in the
cabinet,

MODERN WIRELESS

Testing Out

Having completed all the wiring
and carefully checked over the
connections against: Fig. 3, the
receiver can be tested for actual
reception. -Join up the H.T. and
L.T. batteries, and aerial and earth
to their respective terminals, plug-
ging in the + H.T. wander plug
at about 30 volts.

Turn the rheostat on slightly and
note that on inserting the telephona
plug into the jack the filament
lights up.

Now set both the variable con-
densers to their minimum positions
and adjust the filament current to
its correct value.

A Useful Circuit

For general all-round reception
the following arrangement will be
found most useful, and it is sug-
gested that the constructor tries it
out first.

Attach both the aerial flex and
the flex frem C, to the point E and
the earth lead and that from C, to
the point D. A suitably sized
‘ Universal ”’ transformer must be

Extracts from the Elstree Laboratory Report

Stations heard

Hanover, Manchester, London, Bournemouth, Newcastle,
Dublin, Radio Toulouse, Birmingham and several others
were received with the coil intended to cover the broadcast
wavelength. On the long-wave coil Daventry, Radio Paris
and Hilversum were received,

* Stmplicity of Operation

Good. Various forms of tuning could be employed with
ease, no difficulty being experienced in changing from one to
another. No hand capacity was perceptible.

Selectivity

The selectivity of this receiver was found to be just about
the average, Birmingham being received with a very faint
background of London. On the long wave, however, Radio
Paris was received entirely free of interference from Daventry.

Signal Strength

The signal strength obtainable with this receiver, using the
auto-coupled circuit, was up to standard. Using the circuit
recommended, both the signal strength and selectivity were
not so good as obtained with the auto-coupled arrangement.
This was no doubt due to the characteristics of the aerial
employed. With tight coupling using a plug-in coil in the
aerial, signal'strength and selectivity were not-so good as with
the auto-coupled scheme.

Tuning Range

With the auto-coupled arrangement, connecting the aerial
to D, earth and grid return to E and reaction condenser to F,
the range covered was from 285 metres to somewhat over
600 metres. Using tight coupling with a No. 50-plug-in coil
for the aerial, the range covered was from 190 to just over
600 metres. . Using the circuit recommended the tuning
range obtained was from 160 to 465 metres,

» Valves Used

D.E.5b, D.E.5, D.E.R., bright emitter R and D.E.3. Best
selectivity and oscillation control were obtained with the
bright emitter R 'valve. 1
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plugged into the mount provided.
One to cover 200-500 metres in
conjunction with a .0005 variable
condenser will generally be quite
suitable. Now tune in on C, in
the usual manner, and if you are
situated within a few miles of a main
station, you should hear it at good
strength in the 'phones. Increasing

the value of C, towards maximum
will increase the reaction effect
obtained, and consequently
strength of signals.

Care must be taken, however, not

the

Receiving Other Stations

In order to receive other stations,
the condenser C, must be adjusted
very slowly, and meanwhile the set
kept in its most sensitive state
(7.e., just off the oscillation point)
by means of the reaction con-
denser C,.

If it is desired to secure a greater
degree of ' selectivity than that
already obtained, the aerial and
earth leads may be moved from
their present positions and affixed
one to 4 and the other to B. The

BASEBOARD ;

TOP EDGE OF ﬁ 5

JACK

4 “NEAREST PANEL

Ry -5-10MEC3S

C3 -0003

BOTTOM LINE
OF PANEL 4

W

D=t St I ou

LT+ H7— HT.+

Pig=
Fig. 3.—This diagram is a reduction of Blueprmt No. 156b,
which can be obtained tor.1s. 6d., post free.

to increase unduly the value of C,,
otherwise the receiver will break
into self-oscillation, and neighbour-
ing listeners willhave their reception
spoiled.

The aim of each _constructor
should be to so adjust the H.T. and
L.T. values that-on increasing. the
reaction condenser C,, the set -will
gradually slde into oscillation.
Only in this manner can the best
results be obtained.

-+
i

way round is not extremely critical.
Other leads in the set should be left
as before.

Now insert, say, a No. 30 or 35
coil in the coil holder and tune in
again as before. It will probably
be found that the selectivity has:
now- comsiderably- increased. =

Receivitig Daventry

¥or the reception of the long-wave
station 5XX, it is merely necessary

68
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to plug in a ‘ Universal” trans-
former which will cover thisstation’s
wavelength, and proceed to tune in
the same manner as for the local
station.

If it is desired to use aperiodic
aerial coupling on these long waves,
the plug-in coil L, might be either
a No. 100, 150 or 200, according to
the degree of selectivity required.

Extending the Wave Band

Each half of the * Universal "’
transformeris stated by the makers
to tune over the given wavelength
band. It will be a simple matter
then to .increase the maximum
wavelength by clipping the flex lead
from C, on to E instead of +0 D, or
evenon to FF, Inthelatter case, the
effect of joining the reaction flex
lead to D or E might be tried.

The reaction condenser C, should
always be turned to its minimum
adjustment before changing any
leads in order to lessen the likelihood
of causing interference to neighbours
by oscillating.

Test Report

This receiver was tested-out on a
poor aerial, about four miles west of
2L.0O, employmg the circuit sug-
ngted previously as the best for
general reception, very good tele-
phone signals were received from
that station. Also using the same
circuit, Bournemouth was heard at
fair strength and two German
stations.

The selectivity was fair, although
21.0 interfered considerably at this
distance with' Bournemouth.

The Daventry Station

Still using the same circuit with
the longer wave ** Universal *’ trans-
former, Daventry came in at com-
fortable "headphone strength, and
Radio Paris was easily under-
standable. Using a separate aerial
coil (a'No. 35 or 30 on the normal
broadcest band, and a No. 150 on
the long waves) increased the
selectivity in the writer's case,
although signal strength suffered
somewhat.

This receiver. was tested at our
Elstree Laboratories, and it is in-
teresting to note that the circuit
which gave the best results on the
writer's aerial was not the most
effective on- the. laboratory aerial,
and - extracts from' the report are
given.

The enthusiastic experimenter
§hould find in this set a means for
obtaining useful information . Te-
garding the- coupling with which his
aerial will give the most efficient
results.
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: HIRE  PURCHASE

Messts. Taylor and Co., Ltd.,
4 49-53, Sussex Place, South
wensington, S.W.7, (near
South Kensington Station),
are prepared to arrange for
the sale’ of A.].S. Receivers
and Loud Speakers on easy
payments.

Simplicity~

THERE is nothing complicated or

difficult about” A.J.S. Receivers.
Turn a switch here, and a dial

there, and music issues forth from the - A TWO - VALVE
Loud Speaker—real music, not a poor i '
BACGATELY LOUD SPEAKER RECEIVER
Under normal circumstances you have a choice é';hi;',““\?i‘f‘u';‘,’“ T n;i\glarrn::l
of programmes ; and moreover the programmes °m°‘”"”\’,§e§e‘i‘ief§’,’,‘,’3“§§e'z y
may be received reasonably free from interference oS it Loud Speaker 3 /-
owing to the selective design of the circuits. oPipiete Wit SR g aker aud gl
A.J.S. Receivers .are contained within cabinets £13.18.6

of particularly artistic lines. They are beautifully
designed from fine woods by expert craftsmen.
May we send you particulars ?

The price of the model illustrated, without Loud F=Sul

Speaker, is £26 15s. complete.
I'[Sz‘gn the Coupon] |

A. J. STEVENS & Co. (1914) Ltd. ,ﬂf g vt -2 gl e 0y B

RADIO BRANCH, WOLVERHAMPTON. l

Please send Publications No. 118 and 120, describing Loud Speakers

Telephone : 1748—(7 lines). Telegrams: *“Reception, Wolverhan pton.” and Receivers.

London Showrooms : 122/124, Charing Cross Rd.,W.C.2.

Telephone: Regent 7161-2. Telegrams: *‘ Ajayessco,Westcent, London.”

Glasgow Showrooms: 223, St. George’s Road, Glasgow. R ot Tl L TETTTIR 1 Wt AL r . e MR oo il
Telephone: Douglas 3449 Telegrams:  “ Reception, Glasgow.” a M.W. May, 1926.

S LR

Issued by the Publicity Dept. A.].S.

Tell the Advertiser you saw it tn *° MODERN WIRELESS.” 9(59
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Made under
Haseltine
Neutrodyne
Patents granted
tn Great Britain.
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in Fifteen Minutes!

Official Test Report of the “FADA” 5-Valve
Neutrodyne by the “Radio Press” Laboratories, Elstree

LY HE ‘Fada' five-valve neutrodyne
receiver has two high-frequency
stages, rectifier, and two low-

frequency amplifiers.

The construction and design are

extremely neat and compact, and the

whole receiver is considered to be a

thorough practical proposition.

The. wiring is simple, and the, layaut has

been arranged with considerable care.

Mullard P.M.6 valves were used through-

out, and the voltages recommended as

engraved on the panel.

DAYLIGHT RESULTS.

The results were astonishingly good.
During the morning, when conditions
are not good, Cardiff was received at
such a strength that it had to be ‘toned
down ' before it was at all comfortable
in a very large room.

Nottingham was also received in theé
morning, and was heard at good loud-
speaker strength, whereas Stoké-on-Trent
was also received at loud-speaker strength.

NEUTRODYNE ADJUSTMENT.

The Neutrodymnc is as perfect as could
be desired.

The positions of the small neutrodyne
condensers are marked, and if they are
set in their correct . position the set
remains stable throughout the whole
range of tuning; that is, fram 200 metres
to 550 metres.

The recciver can be brought a little
further off the oscillation point by

(N

ANY FADA RADIO
SET WILL DO THE
SAME!

The set reported on above was a FADA
“ Neutroceiver ”” No. 175-A, taken at
vandom from stock. Any other FADA
RADIO receiver will do the same.
These results have been duplicated at
the Radio Press Elistree laboratories
with a set made from FADA RADIO
Components (No. 169-A, £ 14) by an
amateur.

Set No. 175-A sells at £ 32. or with
““ long-short ”’ wave' circuit at £ 485.
If your local dealer does not stocky..-
call .or write us direct.

.
reducing the filament voltage without 2
very great decrease in signal strength.

THIRTY STATIONS IN FIFTEEN
MINUTES.

The following stations were heard at
night, all on the loud-speaker, during
about 15 minutes’ search. Bournemouth
can be received without hearing London.
Manchester and London were heard at
about equal strength.

STATIONS AND WAVE-LENGTHS.

Wave-length. Wave-length.
Station, Metres. Station. Metres,
Stettin Toa =28 Dublin ... 3995
Norrkoping ... 260 Newcastle ... 4087
Brussels e 262 Munster ... 4115
Bremen . 277 Breslaxu O GLG
Dortmund ... 233 Glasgow ... 423
Hangver 297 Berne ... 436.5
Sheffield .5 1301 Belfast ... 438.8
Stoke-on-Trent 305 Stuttgart ... 446
Bradford ... 308 Barcelona ... 460
Leeds w521 Birmingham ... 478.7
. Nottingham ... 330 Swansea LA 14928
Cardi ey S8 Aberdeen ... 498
London ... 362 Berlin . TIS03RS
Manchester ... 378 Vienna %5538
Bournemouth 388 Budapest © ... 552

‘Nore.—This is the first night that some of the

main _stations changed  wave-lengths—Bourne-
mouth, Newcastle, Dublin.

FADA RADIO, LTD., .31,

KINGSWAY, LONDON

W.C.

970 Tell the Advertiser you saw it in

ot

MoDERN WIRELESS.”
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Developments in

By W. S. PERCIVAL,
B.Sc. (Hons.), A.R.C.S.
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Single-Valve Retflexes

MODERN WIRELESS
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Reflexing valves provides ma!‘eriél for many fascinating experiments, and
the results indicated in this article prove that there is still a wide scope
for ingenuity.

HE single valve reflex receiver has
4| always proved a fascination to
the amateur owing to its being
the loudest single-valver for local
reception. Results have, how-
-ever, frequently been rather in-
consistent because of the erratic
damping introduced by the.crystal detector.

Incorporating Crystachoke Arrangements

Recent developments as regards neutralising
the valve capacity and employing a Crystachoke
crystal circuit have enabled very much better
results to be attained, while further advantages
may also be secured by special arrangements.
Crystachoke cirtuits have been descrited at
length in recent issues of Wireless.

A Well-known Reflex Circuit
A well-known reflex circuit is shown in Fig. 1.
This will te found to provide moderate loud-
specaker reproduction at several miles from a
main broadcasting station, provided a suitable
transformer and a power valve are employed.

% T,

L

—

* Fig. 1.—A well-known reflex circuit is
indicated in this diagram.

It suffers, however, from a few drawbacks which
can be removed largely by suitable alterations.

LT,

c, | B B,
-

Fig. 2.—This neutralised arrangement
possesses many advantages aver the
simpler circuit.

5 Certain Drawbacks

In the first place the crystal detector is placed
across -the whole of the anode tuning coil, thus
conducing to a lack of selectivity and decreased
signal strength.

Secondly, if a transformer of high step-up
ratio is employed the circuit is liable to howl,
which considerably restricts the range of suitable
transformers. Further, although selectivity can
be improved by tapping the aerial across part
of the tuning coil, this will frequently result in
instability. IFor the same reason tapping the
crystal across part of the anode coil may cause
uncontrollable oscillation. In the extreme case
when the catswhisker-is removed from the crystal
the set will often howl violently owing to the
removal of the crystal damping.

Other Disadvantages
Again, the reaction is not independent of tuning
owing to the method employed for coupling two
tuned circujts. This is especially troublesome

971
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A Real
Two-Volt
Power
Valve

Costing only

12/6

HE ““Cosmos” 'S.P.18 Red Spot SHORTPATH Valve is a real
Power Valve requiring a filament voltage of only 1.8 volts and
giving results unequalled by any other single - cell wvalve.

You can verify this statement for yourself by comparing the character-

istics of the SHORTPATH Valve with the published figures of other
makers. The S.P.18 Green Spot Valve has a higher amplification and

is more suitable for the earlier stages.

S.P 18 | SP 18

' ~5.P.§8G
Red Spot | Green Spot - 'REd ‘pé);t:ot. reen
voltage Amp]iﬁ;atiOn Factor ) .. 7 15 El:lament WVolthge * v "mi. o 1.6t0 18V,
7ilament Current ... . o'3 Amp,
Impedance g =50 X ..| 17,000 17,000 = i N g4
Mutual Conductance (g) micromhos| 1,000 850 = v  » Amplifier . up to raovolts

“Cosmos’ . S.P.18 SHORTPATH Valves will' provide you with a SHORTPATH to better reception.

Obtainable from most Wireless Retailers.

METRO-VICK SUPPLIES LIMITED.

(Proprietors : Metropolitan-Vickers Elec. Co. Ltd.)

145, Charing Cross Road, London, W.C.2.

Cosmos)°.

4
Bright Valve is a bighfy

RADIO VALVES o e
and 15 a splendid Dry Cell -

Loud Speaker Valve. H B “ 4
d: i
12/6 e

The ““Cosmos” D.E 12
Dull Emitter Valve takes
0-25 amp. at 1-1 Volts.
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when DX work is attempted. Another dis-
advantage which may be mentioned is that the
removal of the anode coil results in the whole of
the anode current passing through the crystal,
thus upsetting the adjustment.

Stabilising
Various methods of stabilising reflex receivers

have been proposed from time to time, one of
these being to place a resistance of about 100,000

VERNIER CONDR 1w H.’F._Cl{OKE
/ 4 Al h
\ 73 C,2= C, L

NC=
/

139

Fig. 3.—The Crystachoke modification
enables the load on the tuned-anode
circuit to be suitably adjusted.
ohms between the grid and filament. Many im-
rortant questions dealing with reflexing have
been discussed by Mr. J. Scott-Taggart in
Wircless Weekly and MODERN WIRELESS, the pro-
blems being of an intricate nature and meriting

careful attention.

A Neutralising Circuit

A suitable neutralising circuit is shown in Fig. 2,
where it will be seen that a split anode coil is
emrloyed, the return to the telephones and H.T.
being from the centre tap, while the two ends of
the coil are connected respectively to anode and
to the neutralising condenser.

A further refinement is the introduction of an
aerial tap which improves selectivity in the
tuiced-grid circuit in the same way as tapping
the crystal increases the selectivity of the tuned
anode.

With this cireuit it should be possible to remove
Loth aerial and crystal without oscillation taking
rlace. This makes it particularly suitable for
frame aerial reception, and remarkably good
rcsults may be obtained in this manner.

Using a Crystachoke Arrangement

The next step after stability has been secured
is to introduce some means for varying the crystal
load. Clearly the provision of a number of
tapping points is not conducive to simplicity,
ror is it desirable owing to the necessity for
changing over to Daventry.

MODERN WIRELESS

It was therefore decided to employ a Crystachoke
method. This consisted of placing a vernier
condenser in series with the crystal in order to
control the load imposed by it on the anode
tuning circuit, a choke being provided to by-pass
the low-frequency current.

Reducing the Load

The new circuit is shown in Fig. 3, whereC,is
a vernier condenser. By decreasing C,itispossible
to reduce the load of the crystal on the tuned.anode
circuit to the required extent, and thus enable
the crystal to function under the best conditions.

An experimental set built with this circuit gave
Farticularly good results, 21.O coming in at power-
ful loud-speaker strength at a distance of about
twelve miles. It should be remembered, however,
that' careful layout is necessary in order to obtain
the best working.

Other Advantages

A further advantage of the Crystachoke method
is that it considerably reduces the tendency
to howl, and enables a transformer of high step-up
ratio, e.g., 81, to be satisfactorily employed.

In addition this method of removing crystal
damping prevents the possibility of the anode
current passing through the crystal when the
anode tuning coil is removed. This means that
semi-permanent or even permanent crystal de-
tectors may be used with safety.

Reaction Control
Reaction can be conveniently controlled in
this circuit by coupling the anode and aerial
coils to the necessary degree, and using the

----- #050080080 50000 K3 00300000000 00000RI020NRaNEI0RRE0II000aEIIIa0NI0arANnserIRRAIENIRILICERRTS
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Fig. 4.—A suggested reflex circuit
which has many novel features.

vernier condenser for fine control. If it is
desired to employ a swinging-coil control of
reaction, a coil placed in series with the tuned
anode and coupled to the grid coil will be found
satisfactory.
An Interesting Circuit
An interesting circuit is shown in Fig. 4, which
incorporates several novel modifications. It
will be seen that the rectified crystal current
passes through an L F. choke in the grid circuit.
Low-frequency potentials are thus built up across
this choke and thence applied to the grid of the
(Con’inued on page 9go.)
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Experimental Circuits Worth Trying
By C. P. ALLINSON, A.M.LR.E.
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it HeHIN the  course of
g #| some experiments
"xi EEE on high-frequency
i ’_];' amplification
25 Al using. the split-
H & : :
Y % grid-coil system of

nentralising
shown in Fig. 1it was found that if
the lead shown dotted from the
centre of the coil to L.T. negative
was removed an increase in ampli-
fication was obtained. The circuit
shows a stage of H.F. in which the
grid coil L, (tuned by a variable
condenser C,] is connected so that
one end goes to the grid of the H. F.
valve, the other end being con-
nected to one side of a neutralising
condenser N.C. The other side of
this condenser is connected to the
anode of the valve, while the centre
tap is connected to L. T. This gives
a true bridge arrangement, and it is
possible to balance this up with
the valve turned out so as to result
in no transfer of energy. taking
place between the grid and the
anode circuits.

Increased Amplification

The effect noted above was found-

to occur equally when one or two
stagesof H.F. were used,and various
experiments were made to see how

Modifying existing circuits and evolving new ones is perhaps one
of the most popular features of wireless.
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this increase could be retained.
A grid leak R, was placed between
the centre tap of L, and L.T.—
and this was found to cause no

l

LSS
(g}
o~
ouTPUT

l

y

INPUT T

P P

Fig. 1.—Certain peculiarities
were noted with this circuit.

appreciable difference. Then fixed
condensers, as shown at C, of
various values, were tried,

finally a tuned circuit L, C,. TFhis

and:

May, 1926
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latter was found to sustain the
increased amplification obtained, as
compared with the direct connec-
tion to L..T,, only when the circuit
was tuned, and the next step was to
connect a H.F. choke in this posi-
tion. This was satisfactory in that
not only was the increased ampli-
fication retained, but it was possible
to apply a negative bias to the
grid by means of a small battery
without any diminution in signal
strength,and thus effect economy in
anode current, a serious considera-
tion when several H.F. stages are
employed using valves with heavy
H.T. current consumption.

Parasitic Oscillations

It was further found that this
circuit was liable to generate short-
wave oscillations at the lower
settings of the tuning condenser C,
with the direct connection, and the
use of the choke was found to damp
these out entirely with one stage,
and with two or more stages it
reduced them to a negligible quan-
tity so that they occurred only at
the absolute minimum of each
tuning condenser. The final circuit
using two stages of H.F. ampli-
fication is shown in Fig. 2, each stage
being neutralised.

This formed a very efficient and

B

€
L, ;Jéc.
L| X
L,
=t

’_.

Fig. 2.—A very efficient and selective circuit. If the aerial lead was connected
to X an increase in sigaal strength was observed on some distant stations.
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The Dubilicon 30/-

£200

cash prize

APDUBILIER
MOMNEY SAVER!

The Dubilicon is a remarkably useful invention. It
will save you money and at the same time enable you
to be quite sure you have the best values of fixed
condensers in every part of your circuit.

The Dubilicon consists of eight condenser units, which
by means of Clix plugs (made by Messrs. Autoveyors,
Ltd., 84, Victoria Street, S.W.1) of which two are
given with every Dubilicon, can be connected to give
a very large number of different capacities, ranging up
to 0011 mfd.

If, for example, you want to find the best capacity to
use in a grid circuit, all you do is try various values
with the Dubilicon in circuit until you have the right
one. You note the value, and then buy a Dubilier
Mica Condenser of that value, and there you are !

That is why we tell you that, instead of buying a large
number of unnecessary condensers of different values,
and trying each one, you should buy one Dubilicon
for 30/- and save money !

In connection with the Dubilicon, there is an inter-
esting little problem, How many different capacities
can be obtained by using it ? For example, taking the
first two units only, you get two values by using
each separately, one by using them in parallel, and
another when they are in serics. Total 4, How
many arrangements are possible by using the first
five units, both separately and in various com-
binations ?

To the purchaser of a_Dubilicon who sends in a
correct estimate, we will award a cash prize of
< £200.

If two or more competitors send in a_correct solution, this prize
will b> divided equally among them, while if no correct solution is
forthcoming, the prize will be awarded to the competitor furnishing
a figure most closcly approximating the correct estimate, or divided
among them cqually if more than one is included in this category,
By courtcsy of the Trader Publishing Co., Ltd,, the competition will
be judged b/ the Editor of the " Wircless Tradcr. whose decision
will be final.

All you have to do is to purchase aDubilicon from your Wireless
Dealer, It will be given to you in a scaled box containing a numbered

ADVERT. OF THE DUBILIER CONDENSER CO. (Agzs) LTID.,, DUCON WORKS, VICTORIA ROAD, NORTH ACTON,W. 3.

entry form, anld full particulars of the competition
as well as instructions for the use of the Dubiticon.
N.B.—Youmust purchase from a Wireless Dealer,
and the s:al on the box must be unbroken. We
cannot supply direct.

We would like you to remember that only a limited
number of Dubilicons are being made, so you will be
well advised to buy quickly.

Don't forget that you will be purchasing the most
useful condenscr ever made, as well as a chance of
winning £200 vutright |

o"“'“fk
REGISTERLD TRADY MAQR
| Dcono:nsm col92s5) I.TDR

TELEPHONE : CHISWICK 2241-2-3;
E.P.S. 184

Tell the Advertiser you saw it in “ MODERN WIRELESS.”
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Every Part
an Exclusive &

fve a tu; e “Dragon’’ AMPLIONS, “Senior’’
and “Junjor’® alike. Egqually

important and exclusive features
are present in the “ RADIOLUX *

Cw e AMPLION, £4.15.0 to £13.13.0, D
and the ‘“Swan-neck’’ AMPLION, I

——

€ ="

38/- to f£4.15.0.

Bell-mouth trumpet of polished
oak or mahogany, furnished
with threaded metal termina-
tion, which screws into a
rubber bush in the sound
conduit. Complee insulation
trom the sound conduif is
thereby effected,

The sound conduit is pro-
vided with a rubber bush
at each end to ensure free-
dom from objectionable
resonance. That at the wide
end is threaded to receive
the trumpet.

Contour of the sound conduit
gives a duct of considerable
length without unduly in-
creasing the overall dimen-
sions, and the sweeping
curve allows an unobstructed
path for the sound waves.

Improved Loud Speaker Unit
completely *insulated” from
the séund conduit.

The conduit is hinged to the
weighted electro-plated base,
giving stability and freedom
of movement, in order that
the horn may be tilted to suit
the acoustics of any apart-
ment.

Name plate with Type and
Serial numbers thereon by
which the House of Graham
unconditionally guarantees
complete satisfaction to any
purchaser.

These are some of the points which make the

AMPLION

he lopdids Stanconel Grveluss ZoudSpeaston

Obtainable from AMPLION STOCKISTS, Radio dealers or Stores.

Demonsirations gladly given during business hours at the AMPLION Showrooms ~—

Radiolux Ampli = : g
T;::;s'.‘:f’o‘f’“ 25-26, Savile Row, London, W.1. 10, Whitworth Street West, Manchester,
L Bl 721D 79-82, High Street, Clapham, S.W.4. 101, St. Vincent Street, Glasgow.
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N

Annowincement of ALFRED GRAHAM and CO. (E. 4. Graham), St. Andrew's Works, Crofton 'Park, London, S.E.4.
976 “ell the Advertiser you saw it in ‘* MODERN WIRELESS.”
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selective circuit, while reaction was
obtained from the anode of the
detector valve after the manner of
that used in a modified Reinartz
circuit where the aerial coil is used
also for the reaction coil.

Non-radiation

Thereaction in this case wasaccom-
plished by employing the primary
of the H.F. transformer L, which
couples the second H.F. valve to the
detector, as a reaction coil, a choke
L, being placed in the anode circuit
of the detector valve as shown.
This gave a smooth control of
reaction, and provided that the
valve V, was correctly neutralised
no interaction in the tuning be-
tween the circuits L, C; and L, C;
resulted.

When the detector valve was
made to oscillate both stages of
H.F. remained perfectly stable,
and owing to their being exactly
balanced no radiation from the
aerial took place, thus making it
possible to search for distant sta-
tions with the detector oscillating
and without fear of causing any
disturbance to other listeners.

Obtaining Greatest Efficiency

Since the energy fed back by the
neutralising condenser is in oppo-
sition to that fed back by the anode-
grid capacity of the valve, as'long
as bilance exists, the detector valve
may oscillate quite strongly, but
no> feed back will occur. If, how-
ever, the value of the meutralising

MODERN WIRELESS

and selectivity being obtained, and-
produces a marked increase in
efhciency:.

An interesting point that was
discovered “was that if the aerial
lead was connected to the point X a
decided incrcasz in signal strength
was observed in some cases on dis-
tant stations without in any way
impairing the selectwtty of the
circuit.

the grid potential off the working
part of the characteristic curve of
the valve. A further disadvantage
is the number of batteries required,
since the grid batteries may need to
be each as high as 6o volts.

No Coupling Condensers used

It will be seen by reference to
Fig. 3 that the circuit is shown in
skeleton form, only the essential

......... e onuneas

vyyeYY

FARNA

o~
amel | &

[

Fig. 3—-The simplified battery coupling possesses the
advantage of producing a truly aperiodic system.

A TFruly Aperiodic System

A form of L F. coupling that has
received but little attention is that
employing battery coupling, and
‘the circuit of Fig. 3 shows a battery-
coupled amplifier which is entirely
aperiodic. No chokes or con-
densers are employed, only resist-
ances which do not vary with the

condenser is reduced slightly the
feed back from anode to grid will
be greater than that via the mneu-
tralising condenser, and by a suit-
able adjustment of this condenser’s
capacity the effect of increasing
reaction from the detector can be
made progressive so that all three
circuits .are brought up to the
oscillation point together. This
results in the maximum sensitivity

frequency of the signal being
amplified.
Mr. 4. D.
Chisholm’s
transmitter
with which

he demon-
strated to
the Press
his secret

wireless
communl-
cation.

LaLLR LTI TP P PTT PP LY

One of the disadvantages some-
times expecrienced with this type
of coupling is the initial adjustment
necessary to obtain the maximum
amplification and purity. It will
be seen that if the potential on the
grid of the first amplifying valve
V, is varied slightly, this variation
will be impressed on the grid of the
last valve in an amplified form; in
fact it may be sufficient to throw

977

system of -

connections being given. The de-
tector valve V,; may employ either
anode current or grid leak and
condenser rectification, the latter
being indicated. This valve has
in its anode circuit a coupling
resistance R; which is of the same
type as that used for ordinary
resistance-capacity coupling, a
suitable value being 100,000 ohms.
The anode is coupled conductively
to the grid of the next valve
by means of a battery B,. This
battery is required to establish
the correct working potential on
the grid, as the H.T. positive is
connected through R, to the grid
of V,. It is therefore necessary
that this battery be adjustable,
that is, it must be provided with
tappings. Since the grid of the
first amplifying valve may be
somewhat critical in adjustment a
grid leak R,, connected to the slider
of a potentiometer through a small
biasing battery, may be neceded
as shown, but this is.a matter for
individual experiment, much in the
hehaviour of this circuit depending
on the valves employed.

The remaining valves are coup]ed
in a similar manner. In sonie cases
the grid leaks R, and R, may be
found of use as indicated by dotted
lines; but these, if employed; should
be of a high value or else a re-
duction in amplification may result.

Preliminary Adjustments

For the benefit of those wishing
to carry out any experiments with
this circuit some notes on adjust-
ment may be of use, since this will
be found extremely tricky if the

(Continued on page 989.)
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Extension Shafts for
Short=wave Work

NYONE who has tried it
knows the difficulty to be
encountered il making ex-

tension shafts of insulating tubing
for short-wave work. Usually a
piece of brass rod, the same size
as the instrument shaft, is inserted
in the front-panel dial, and the two
shafts are inserted in the ends of a

EXTENSION StarTs

ENDS 0F StriP SWeATep
To6ETHER
A method for connecting an
extensionshaftto a condenser.

length of tubing made from some
insulating material, being held by
set screws.

But when the set screws are
tightened enough to keep the shaft
from slipping, the tubing is apt to
split. The trouble may be over-

come in the manner shown in the’

accompanying diagram. Procure
two pieces of strip brass, about
three-quarters of an inch longer
than the diameter of the tubing
to be used, and two square brass
nuts, with short screws to fit. Tin
both sides of the brass strips and
one side of each:nut. Drill a hole
in the centre of each strip, large
enough to pass the screws. Drill
a hole of the same diameter near
each end of the tube. Then solder
the nuts to the strips, keeping
two edges perpendicular to the
length of the strips, and centring
the holes in the strips carefully
over the holes in the nuts. DBend
the ends around the tube and
solder them together, forming a
complete collar at each end. The
extension shaft may then be fitted
to the regular shafts, and the
screws tightened. It will be seen
that by this method all strain on:
the tube itself is removed, yet

f AR AR ARERRARRNRSAR AR AR ARAGRNA TR AGRRRGESR

E Some Constructional Hints

A page of information which will prove useful to the experimenter

and home=constructor,
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the collars form a very firm and
permanent means of holding the
extension shaft rigidly.

A.R.H.

A Use for Old Condenser
Plates

NE of the writer’'s variable
condensers came to grief
recently, and after sur-

veying the wreck, it was decided to
make use of the fixed vanes, which
had almost escaped injury, in the
manner depicted herewith.

‘A piece of ebonite was trued up,
drilled and tapped. to .take six
screws, one vane being used as'a
template. One of the spacing-
washers was threaded on to each
of the screws projetting from the
ebonite, and the first plate placed
in position. The three remaining
screws were then each fitted with a
spacer which had been filed down
to half-thickness, in addition to that
already in position., The second

A fixed condenser can be
made from old condenser
plates.

plate was slipped into place on the
screws and was thus raised off the
first plate by one half the space
distance of the fixed plates of the
original condenser. Thereafter a
vane and a wasHer were applied
alternately.

In this manner the plates are
arranged in two piles, dovetailing
but insulated from one another
and separated by air as shown in
the photograph. One pile should
have a plate in excess of the other,
and in estimating the total capacity
the lesser number should be taken
into consideration.

978
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The spacing can of course be
varied according to the thickness
of the spacers used. The result is
quite a firm job and there is very
little area wasted. The terminals
shown can if desired be replaced by
copper lugs for making soldered
connections.

G.L.A,

A device for removing the
kinks In wires when winding
coils.

When Winding Coils

WHEN winding coils and
using silk  or ' cotton

covered wire which has
been bought on reels, it will often
be found that it is not an easy
matter to stop the wire from
kinking, and also make it run
smoothly on to the .former with
an even tension.

A Simple Device

The little device shown in the
accompanying sketch ~ makes
matters easy, however, and a
very neat result can be obtained.

The porcelain pulleys are of the
ordinary type obtainable from any
wireless dealer.

The pulleys are fixed on to a
board 2 ft. long by 9 ins. wide,
each pulley being 6 ins. apart, while

A small wooden clamp for
holding the wire down.

leaving plenty of room for the
wire reel. It will be found in
practice that a small wooden clamp
at each end to hold _the wire Faut
will be useful when. finer wires
are being used. L. W. R,
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IMPROVED RECEPTION
== Without Batteries
and Accumulators

*“AERO* BATTERY ELIMINATOR
for D.C. Mains.

The inconveniences and expense associated with
the use of batteries and accumulators need-trouble
the w reless ent us'ast no longer. The “ Aero”
Eliminator substituted for H.T. and L.T. gives
far better reception. Suitable for use with direct
current mains only, with dull-emitter valves; of
e .06 and .1 amp. types.

A great boon to every

wireless user whose house
is fitted with Electric light.

No.R.B. 75/s.
Open médel (illustrated).
£7 10 0

Full particulars can
' r w be obtasned from your
L P WY ! ocal Wireless Dealer,
W e o or direct from the
Sole Distributors :—

BrownBrothezs

~ Allted Componies =
THOMSON avo BROWN BROTHERS L0
BROWN BROTHERS (Raanp) Lirh

WHOLESALE ONLY-
GREAT EASTERN STREET, LONDC-N, E.C.2
126, George St., EDINBURGH, and Branches

No
hand capacity

effects
7

HE destred seation tuned

in ; carefully 1t is brought
up to maximum volume;
you lift your hand from
the dial and then—Hand
capacity discounts all yeur
patient tuning adjustments.

Just another reason why you
should incorporate the
Colvern Selector. In
addition to the usual earthing
plate an insulated spindle
reduces hand capacity effects
to an absolute minimum,

Using the Colvern you can
tune wi a degree of
accuracy to 1/3,600th part
of the variable capacity. and
the removal of your hand
from the dial will not affect
the adjustment a fraction

The Colvern Selector Low Loss.
1/3,600th capacity.

Capacity "0005 mfd. £1 1s. - - ‘0003 mid. £1

Type ¥, without gear attachment.

Capacity -0005 mfd. 18s. 0d. 0003 mfd. 14s. 0d.

Reading to

One hole fixing. Other capacities if reguired.
Descriptive folder tipon request.

Colvern Independent Vernier - Price 2. 6d.

Ask your dealer also for the Colvern Low Loss

Price 6. 0d,

Collinson Precision Screw Co. Ltd. Provast Works, Macdonald Rd.,.
Walthamstow, London, E.17. Telephone : Walthamstow 532,

Your dealer stocks
the Colvern!

Coll Formsr - = =

Tell the Advertiser you saw it in

MODERN WIRELESS

Unexcelled
in purity and
richness of tone i

ONE has heard I.oud Speakers likened to the early

gramophone with its harsh, metallic tone ; one has,
however, never lheard the JBrown spoken of in this
manner. The name JBrown is synonymous with all that
is best in radio_reproduction—its pure unadulterated
tone and its faithful, accurate rendering of every phase
of the broadcast is a byword among those who know
this, the first Wireless Loud Speaker.

If you do not know the JBrown, you have yet to hear
true radio interpretation. See and hear the JBrowmn
at your nearest Dealers. You will at once appreciate
the unusual beauty of its outline, but hear it and you
will know that such rich volume and purity of tone is
avatlable in no other instrument.

LOUD SPEAKERS

Type H.1. Type H.2. Type H.3. Type H.4.
21 ms.hhxgh. Height 12 ins. 15 ias. in 'léhe smallest
120 ohms 120 ohms q z rown loud
{5 5 0 £2 5 o height and in Speaker.
2200 ghms 2000 ohms resistance of Onlﬁ' 1o ins.
5 o 2 8 o high. 2000
4000 ohms 4000  ohms AZD G ohms.
£5 10 o f210 o {3 o o {1100
Type H.Q. Typz Q . Cabinet Crystavox.
20 ins. high. 23 ins. high. Type. he only
Resistance : In resistances In Mahogany Loud  Speak-
T o0 - = or Oak Cabi- er which
4 0% I20, 2000 net, 2000 or works from a
ohms. or 4000 ohms 4000 ohms Crystal Set
£6 o o £15 15 © £6 6 o 6 o o
Type A. Type F. Type A2,
As used by the Popular. The NS 1
Admiralty Broadcast type 6 Lo IEad-
120, 2000 Or ) e tvpe, uncqualled
4000 ohms eight only forssansitin:
£ 10 o B, or sensitiveness.
8000 ohms 2000 ohms 2000 ohms

£3 0o o £1 o o 110 o
S.'G. BROWN, Ltd.

Western Avenue
N. Acton, W.3.

Retail Showrooms—19, Mortim:r Street, W.1; 15, Moorfields, Liverpool:

) 67, High Street, S,outhamptaon E L3y
Wholesale Depots—2, Lansdowne Place West, Bath. Cross House, Westgate
Rd., Newcastle. 120, Wellington Strect, Glasgow 5-7,Godwin St., Bradford,

G.A. 5003.

‘ Ay 1)
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“As sweet and musical
asbright Apollo’slute.”

—Shakespeare.

The above quotation expresses the
virtues of the Claritone Loud
Speakers and Headphones better
than any words we could suggest
ourselves. Claritones give a rich
volume combined with clarity and
purity of tone.  Any Wireless
Dealer will be glad to demonstrate
them to you.

CLARITONE LOUD-SPEAKERS

Senior Model, 2,000 ohms, W.290.
120 ohms, W.291. £5 0 0

Junior Model, 2,000 ohms, W.295.
120 ohms, W.296, £2 150

CLARITONE HEADPHONES
‘W.216. 20/-
Sold by all Reputable Dealers,

Sele Distributors :

ASHLEY WIRELESS
TELEPHONE COMPANY, Ltd,,
17 Finch Place, Falkland Street,
London Road, = = = Liverpool.
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AN ADVERTISEMENT WRITTEN
. by DELIGHTED *“ CYLDON"’ users.

p ‘The Condenser is extremely well
finist ed and gives very reiiable and ac-
curate results and 1 wish you every
ruccess”

“I must congratulate you on the pro-
duction of a fine piece of apparatus.”
" § have submitted the one sent recently
to my rad o society and am pleased to

_say that you will‘'get several orders from

members, as they wereall greatiy struck
with the performa :ce anda sturdy mech-
anical construction of same.”

“Having used your Condensers on
several sets, I find them as good if not
better than other makes at more
money.”

The s-cret of the * Cy don's’’ euccess liet in the accurately Grounded
Rotor, backed by long experiente and p.rfe:t workm anship in
every detail of construction. See one now and Judge Ior yourself.

PRICES :
«cor mfd. ai/-
0005 4 17,6
‘0003 4, 16,6
‘00025 4y 166
0002,y 15/- z h

LDOIN]

(pronounced Sil-don)
Straight-Line Wavelength.
SYDNEY S. BIRD

“Cyldon Works,” Sarnesfield Road, Enfield Towmn;
Tel.: Enfield 67a.

Middlesex.

Complele  with
4 in. knob dicl
From all gocd
dealers or sup-
plied POST
FREE. Cash on
Delivery.

Cyldon Dual
Condenser
"0003 27/6
'COOJ ,5‘ J

|

For perfect reception and volume

there is nothing

Try t'em and ycu
will be conviiced—
tiat our claim is not
over eslimated.
Tte recult will
astonish ycu !

INDUCTANCE COIL
25/

|

Exceltent finish. N.P. fittings.

TUNOMETER WORKS

GOSFORD ROAD, BECCLES, SUFFOLK.

to ‘equal the

VOLUME
SELECTIVITY
SIMPLICITY
PURITY

REACTION COIL
25/

Telegrams —

Tunometers, Beecles.
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T is now generally
accepted that for
long distance work
high - frequency
valves are neces-

sary ; while for
obtaining the
toudest Ttesults from the local

station it is essential to have one
or more low-frequency amplifiers.
Further, if loud-speaker results
are required from distant stations,
then both high-frequency and low-
frequency amplifiers are required.

Many experimenters will probably
have noticed that a really efficient
high-frequency valve will con-
siderably increase the strength
of the local station sometimes to
the extent of giving good loud-
speaker results, while a stage or so
of low-frequency amplification will
materially increase the range of a
detector valve.

MODERN WIRELESS

Will Low-Frequency Amplification

Increase Your Range?
By THE RADIO PRESS LABORATORIES.

The question is often raised as to wiether HF. or L.F. is necessary for distant working,
so that the results indicated here make inferesting reading.

B s e e T L e S L S St At

unusual conditions the output of
the detector valve will be roughly
proportional to the square of the
input.

An Interesting Experiment

In order to test this practically
an experimental receiver was con-
structed consisting of a crystal
detector followed by four stages
of low-frequency amplification. The
first two of these were transformer-
coupled, followed by a-stage of
resistance-coupled amplification,
while in the final stage another
transformer-coupled valve was em-
ployed.

Reception on a Loop
It was, of course, impracticable
to use this receiver for DX work,
while the local station was trans-
mitting, owing to .the flat tuning
of the crystal receiver. In order to
simulate conditions applying for

; 4;::&35:‘*%::ﬁz*%*ﬁ**#ﬁ***%»ﬁw**M{**m\# s otk kol Aok R RGRET RN R RS MR R R R R RN

%
3%

SR S T
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No provisions were made in the
presentinstance to adapt the crystal
receiver to loop reception, and it
was therefore found that no signals
at all could be heard from 2L.0
cither when telephones were placed
in scries with the crystal, or in the
anodc circuit of the succeed ng
low-frequency valve. On the other
hand, when all the stages of low-
frequency were employed rather
weak loud-speaker reception could
be obtained from the local station.

A Definite Result

This experiment therefore shows
quite definitely that a crystal
detector will rectify satisfactorily
below the point at which signals
become audible. Further, it afforded
an indication that a certain
amount of DX work is possible
on a crystal followed by a sufficient
number of low-frequency valves.

it

t——tl s

it was

c 4 —1
\ -— - B b == } —
- e S - e
. EB“ ;—(—J =s, =8, B,
=t = - T T T ]
Fig. 1.—The circuit used in the actual recelver when conducting some of the
tests at the laboratories.
A Fallacy distant reception, therefore, an In order to test this
A very popular fallacy with attempt was made to receive mecessary to wait until 2LO had

regard to detecting is that there is
a certain more or less definite value
of applied high-frequency potential
which is insufficient to cause
a detector such as a crystal or
detector valve to rectify. Now
theory indicates that this is not
so, but that except under rather

London on a loop. It was known
from previous experiments that at
a distance of 12 miles from 2L.O at
which the receiver was employed
it ‘was just possible to receive
London en a loop used in conjunc-
tion with a particularly efficient
crystal receiver,

981

closed down, when the receiver was
connected to an outside aerial.
Immediately this was done, music
(unfortunately unidentified) was
heard rather weakly on the loud-
specaker; but although audible
about 20 or 30 feet away, it could
hardly be described as loud-speaker
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strength. This gives a clear in-
dication that low-frequency valves
serve to inercase .range, as no
distant stations could be received
. on this particular aerial with a
crystal alone, or with a crystal and
a single stage of note amplification.

Another Test

On another occasion, under more
favourable conditions, a crystal
and two stages of low-frequency
were found to give faint signals
from both Birmingham and Bourne-
mouth at a distance of about four
miles from 21.0.

The next step was to substitute
the detector valve for the crystal
receiver and listen with the tele-
phones. It was then found possible
to obtain Madrid at fairly good
telephone strength without any re-
action on the detector; while one
or two other stations came in when
using very slight reaction. By
‘removing the four-stage amplifier,
no station other than the local
could be obtained without full re-
action, and then only Madrid
was audible. This was primarily
. ..due to bad atmospheric conditions,
although it was also probable
that the detector was not very
efficient.

A Practical Point

The actiid]l receiver is shown in
Fig. 1. It will be seen that a neutral-
ising condenserC, is placed between
the grids of the second and third
valves. In the particular receiver
cmployed this was found necessary
in order to ensure stability. Its
action appeared to be rather that
of negative reaction than of true

neutralising ; . but . it served . to
stabilise the amplifier without weak-
ening the signal strength

. Atmospherics :

Amateurs who attempt distant
work on the telephones with a
detector followed by two stages of
low-frequency amplification will
know . how painfully. loud atmo-
spherics and cther parasitic noises
become. It was particularly notice-
able with ‘the detector and four
stages of low-frequency.- In fact,
it was sufficient to render DX
‘work exceedingly painful to the ear
when full rzaction was employed.
Possibly som= limiting device on
the last stage of the low-frequency
would assist to some extent,
although the use of a very selective
single valve for the detector is
generally found to decrease para-
sitic noises.

- Seven Stages of L.F.
The next step was to find how
many stages of low-frequency

- could be added without introducing
. oscillation or uncontrollable dis-

tortion, Thefirst step in this direc-
tion was to add three stages of
choke-coupled amplification to the
detector and the four stages of
low-frequency previously déscribed.
The result of this was to decrease
the strength of th= local station
to moderate * telephone strength,

- even this suffering from consider-

able distortion. The whole amplifier
was very .difficult to control,
and it is quite possible that the
lack of volume was due to low-
frequency oscillations above the
limit of audibility.

M a:y, 1926

It.should.not be concluded from
this that it is impossible to make up
a Tow-frequency amplifier of this
type ; . but, simply that the in-
expenenced amatéur would prob-
ably find it extremely difficult.

Resistance Coupling

It was next decided to eliminate
the - transformers and simply em-
ploy a six-stage resistance-coupled
arrangement. This was found to
oscillate at an audible -frequency,
and also, when this was overcome,
to distort, but after carefully
choosing the values of the resist-

“ancss it was possible to obtain good

reproduction.  Quite ' remarkable
results were obtained with this
receiver, and it was possible to
obtain Cardiff at very strong °
loud-speaker strength during day-
light. Quite a number of foreign
stations were also obtained at
powerful loud-speaker strength dur-
ing the evening. If we take Car-
diff’s strength during daylight as a
criterion it is probable that on the
particular aerial employed at least
two high-frequency stages-before a
detector followed by two stages of
low-frequency would ' be necessary
to enable equal results to be
obtained.

Disadvantages

Naturally in a set of the type
described it is quite impracticable
to work on headphones, and even
with a loud-speaker the process
of tuning in was rather painful
owing to the colossal amplification
of atmospherics and heterodyne
whistlest When a station was ob-
tained, however, it came in with

A recent-epoch-making event was the radio telephonic conversation held between New

York and London.

Some of the principal features are indicated above.
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quite satisfactory quality, and it
was possible to listen in comfort.

The most important drawback
is the lack of selectivity on the
single-valve detector. This can be
cured to a great extent by the use
of two or even more tuned circuits ;
but when doing this it should be
remembered that the coupling
must be very loose or the circuits
will interact, rendering the process
of tuning very difficult.

Conclusions

From the:experiments described
above it is possible to draw the
following conclusions. In the first
place low-frequency amplification
does increase range, while it enables
tuning controls to be very con-
siderably simplified.

Secondly, it is necessary to de-
sign the low-frequency amplifier
very carefully. This applies
especially where transformers are
employed, and it may be necessary
to use a neutralising arrangement
to control any tendency to oscillate.
Further, if serious work is to be
done it is necessary to use at least
two tuned stages in the detector
to obtain the requisite selectivity.

The
L Experin_wnter’s Tuner’

S1rR,—I was interested to see in
the Aprilissue of MODERN WIRELESS
a mention of the * Experimenter’s
Tuner,” in the article entitled ** Is
the Separate .Tuner Obsolete ?
I made up this tuner to Mr. Ken-
dall’s specification soon after the
desCription  of it appeared in
MoDERN WIRELESS for September,
1924, and was delighted with
its performance and usefulness.
Though it-has now lost some of its
original smart appearance, this is
due to hard and continuous use and
not at all to neglect. I find it an
invaluable unit for experimental
work, and I have attached it to
any number of receivers.

The convenience of such an
instrumeiit needs to be tried to be
fully appreciated, and in my
opinion a tuner of this type should

T e \?:W
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The work of a master hand

'\/ HEN Inigo Jones made up his
mind to dasert painting for archi-
tecture, the world was the richer for his
decision, Scattered throughout the
country are many noteworthy examples
of his skill—each one a finely pro-
portioned building of incomparable
beauty. But Inigo Jones was only one
of hundreds of architects of his
period. His work has survived, while
that of others, less worthy, has long
since been permitted to crumble into dust.
Yet all worked in ons common medium
—stone. Inigo Jones achieved success
because he brought to bear upon his
task a great and fertile mind which
made the efforts of his contemporaries
seem pun; by comparison. .
From Art to Industry the parallel still
holds good. Two motor car builders
utilise identical steels—yet one wins a
reputation for dependability and longevity,
whilst the other, after a
brief struggle, fades into

And so in Radio. To a degree, the
design of L.F. Transformers must follow
standard practice. Although outward
appearance may vary, the -three integral
features—an iron core, a primary wind-
ing and a secondary winding—must
always be used. Yet technicians report
a wide variation in performance.
Obviously there is more in transformer
design than meets the eye. Once again
the services of a master mind must be
requisitioned.

For two years Eureka has hell its
position as Britain’s finest Transformer.
During that time it has successiully
withstood the fierce onslaught of com-
petition. Many of the features it
originated and pioneered have been
copied. -But the public have not been
deceived, Its wonderful growth in
popularity is proof of the widespread
admiration for its fine tone, its magni-
ficent volume—in short,
its unique -ability to “ re-

oblivion. create the living artiste.”
form part of the equipment of
every experimenter.
All success to MODERN WIRELESS, Eureha ConcertaGians mras/- Eureka Baby Grand - - 15/
of which 1 have been a regular Eureka No. 2 (2nd stage) - 21/- Baby Grand No.2 - - 15/
reader since No. 1.—Yours truly, Eureka L.F. Choke Unst - 25- BN > t,

F. Diékson.
Dollis Hill, N,W. 10,

An Asset to all Wirelsss
Enthusiasts

THE RADIO-PRESS YEAR BOOK
1/6 Price 1/6 k

Advertisement of Portable Utilities Co. Ltd, (Eureka Radio Products), Fisher St., W,C.1
083 Gilberi Ad, 5010
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the Efficacy of
“Modern Wireless”

again prove

Sets |

“ Full Volume with Three

Valves.”

Sir,—Since writing you a short
time ago giving my results with
he * Three Valve Dual” circuit,
I have built the set described
in the July, 1925, issue of MODERN
WireLEss under the heading, '* Full
Volume with Three Valves,” by
Mr. A. Johnson-Randall, and again
feel I must let you know the
wonderful results I am obtaining.

I have followed the design very
closely, the only alterations being
that instead of the series-
parallel arrangement, I
have wired the receiver
for parallel tuning only
with the addition of a
C.A.T. condenser. The
transformers used- are first
stage, Fullers ‘‘ Ironclad,”
and second stage Radio
Instruments ““ R.I.”

The aerial tuning coil
is similar to that given
in the March, 1925, issue
of your paper by Mr.
G. P. Kendall, together
with the same type of
coil for reaction.

This arrangement proves
very selective and the
coils tune from well below
300 metres to about 580
metres with the aerial
on one of the tapping points.

And now for the results:
Daventry at about 100 miles is
at times overpowering and the
set has to be detuned for com-
fortable loud-speaker strength ;
Manchester at 76 miles is all that
one could wish for in a smaul
room, as is also Birmingham at
approximately 6o miles, the tonal
quality being extremely good. All
ithe B.B.C. main stations are re-
ceived at good ’phone strength,
and several come in quite well on
the ’'speaker on a  favourable
evening.

On completing the set I decidet
to ascertain how many stations

Mr.

A. E. Clipstone’s

- does

it was possible to receive, and up
to tiie present the following have
beecn  logged :  Stoke-on-Trent.*
Liverpool, "Berne, Plymouth,
San Sebastian,* Cardiff, Le Peut
Parisien, London,* Madria, *
Mauchester,* Bournemouth, Dub-
lin,* Hamburg,* Newcastle,
Munster, Glasgow, Rome, Belfast,

Radiv.  Toulouse,*. Stuttgart
L’Ecole Sup., Ba.rcelona * Frank-
fort, Blrmmgham, Aberdeen,
Berlin (Yox Haus), Hilversum,
Konigswusterhausen, * Radio

Paris* and Daventry.*

“Special
receiver with special vernier dials and
meters incorporated,

The stations marked * were all
received on the loud-speaker at
various strengths.

The above is, I think you will
agree, a very formidable list of
stations to the credit of a three-
valver, and the set, in my opinion,
more than the author
claims for it, and is easily the
best all-round receiver I have yet
handled.

Thanking Mr. Johnsen-Randall
for sach a clear description, and
hoping the above will be of in-
terest to you.—Yours truly,

OweN H. OwEN,

Oswestry.
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# The Special Five.”

Sir,—About one inonth ago |
made the ‘' Special Five” Re
ceiver s described in the Novem
ber, 1925, issue of MODERN WIRE
LEsS. I compliment Mr. Harris on

his excellent set and it is by far

the best I have ever made. It is
particularly selective and I have
had to fit vernier dials in order
to tune in the stations satis-
factorily. I live only one and a half
miles from 5NG, but I can cut this
station right out in two degrees
on the condenser scale. 1
lLave nearly all the B.B.C.
main stationsat good loud-
speaker strength. Up to
the time of writing I have
alsoreceived 20 Continental
stations at good loud-
speaker strength. Ienclose
a photograph of this set
which I hope will prove
of interest. In conclusion
I must. say the purity
of tone of this set leaves
little to be desired. I am
a regularreader of all your
valuable publications and
wish you every success.—
Yours truly,

ALBERT E. CLIPSTONE.
West Bridgford.

Flexibility with the
Reinartz Circuit.

Sir,—Under the heading of
" Flexibility with the Reinartz
Circuit,”” in the February 1926
issue of MoperN WIRELESS, Mr.
A. Johnson-Randall described a
two-valve receiver,and I am writing
to say that I have had great success-
with this receiver. The Continental
stations come in particularly well
on the telephones, while the sim-
plicity of working leaves nothing
to be desired. My heartiest thanks
for this construgtional article.—

Yours truly,
Watford,y T. J. WHEELER,
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The Dull Emitter
which defies old age

ISZT’S beautiful Rhapsody Hongroise—full
of dramatic fire and brilliantly contrasted
passages—was being broadcast. Away in the
Studio, the artiste’s fingers tripped lightly over
the ivory keys. At home, the family sat enthralled
—captivated by the richness and emotion of the
masterpiece which won for its composer a niche
in the Hall of Fame.

And then suddenly . .. dead silence. A valve
in the Receiving Set had burnt out.

What causes a valve to burn out prematurely ?
Excessive heat—nothing else—is the devastating
influence. All metals when heated expand—
when cool. they contract. A valve filament
constantly expands or contracts as the current
is turned on or off. The higher the
temperature, infact, the greater the
expansion. Such treatment, in
course of time, produces brittleness
and inevitably renders the filament
very susceptible to fracture.

This was the problem Cossor-set

Issued by A.'C. Cossor, Ltd., Highbury Grove, London, N.3

Types and Prices:

®W.1. For Detector and L.F. use - 14/-
1-8 Volts. Consumption: ‘3 amps.

*W 2. (Withred top) forH.F.use 14/
1'8 Volts. Consumption ‘3 amps.

W 3. The Loud Speaker Valve . 18/6
1'8 Volts. Consumption ‘5 amps.

out to solve—and so successfully unriddled—by
the invention of the triple-coated filament used
only in the Wuncell Dull Emitter Valve.

Whereas in most dull emitters, low current
consumption has been obtained by the use of
extremely fine filaments operating at tempera-
tures as high as 2000° the Wuncell ensures
economy by entirely different methods. Its
special filament is #rifle-coated to ensure a
prolific electron stream at only 8co°—practically
the temperature of the embers of a dying match.

Further, its filament is practically as stout as that
used in any bright emitter. Because of this, and
the fact that its working temperature is so much
lower than hitherto thought possible, heat has little
or no effect upon it.

As a result the Wuncell has already
won a great reputation throughout
this country and abroad among
broadcast listeners as the one dull
emitter <« which really: defies old

*Also in special base with vesistance s
o suit 2, * or 6-volt Accumulator 16/= age.

08s0or Valve

B b A I A D A N A ol S b A S A A A b A A

ilbert Ad. gas

Tell the Advertiser you saw it in * MODERN WIRELESS.”
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THE ONLY WAY—
Scrap your old junk and fit—

Mirror Wiring

yiie Chanpeli

Redor Black
1BA Thread.

Lostlient Pru, h O
wickes Plated, : ¥ Verticslly Rigid
and Polished / 4 pring Sides

Heliea! Slot
cul through

- Tubular ply

= ——s2 fns;_Jr/ny fu///
- ace Con a}r!

Tapered lo . %Iam_c/nca
Facilitate - pansion and
Insertion, Compression

%,

"{u//é’:@/ﬂf// ;
AP

X A perfect PRICE :
fitment D
for every 2 ;
type of
. : H.T. ' ; EACH
3 3 2 : 4 From all tiad
= i . Battery' o 24 | I;‘r dire:;?. o
GIVING FIXED RESULTS ||/ REeETATE AR
The. ‘“Cosmos *’ Permacon_ is : WA“ DE R-P uc s
e comenser beng. - (P e R-PLUGS
accurate capacity, and having i, B : 90% of the e¢fficiency of a soldered joint.
% i For a’f other connections use CLIX plug sockets & adapters,
the lowest possible losses. From all traders or direct from:

The dielectric is mica and each con-
denscr is tested at 500 Volts during
inspection. Nickel plated cases give

JAUTOVEYORS LTD, 84 VICTORIA ST.,, LONDON, S8.w.1
them a particularly neat appearance.
‘0oox mid. - 33 dw 1/6

THE NEW MAGNADYNE
2223 (wilh(i‘l:ipfor:g:ridle:::;() :52 DE'LUXEo

rd
‘001 aL A 7/8 A 8. VALVE SUPERSONIC-HETERODYNE RECEIVER
‘002" ¥ od v X)/110 4
005 s T o 2/8
‘o1 o 3 X, e 3/9
**GOSMOS >’ GRID LEAKS
are uniform and permanent,

4, 1, 2 and 3 megohms, cach 1/6
Ask for copy of the Cosmos
Compoments Brochure.
METRC-VICK SUPPLIES LTD.

(Proprictors — Metropolitan-Vickers Elee. Co.

CRMNY

N

\\\\\\\M E
SR

) ¢
)
%

g
A e

M

NMinames®

D

'145, Garing Cross Road, Londomw, W.C.2. e

The New Magnadyne in fipest quality hand-polished Mahogany £ s d
Cabinet, with Calibration Chart, including Folding Frame Aerial
with Patent Counter Winding, Extra Oscillator, H.F, Transformer

and Loading Coil for high wavelengths ... 45 0 0
Eight Special S.H. Three-Filament Valves ... @ 21)- 8 8 0
Plus Marconi and Western Electric Royalties o .. 610 0
§ £59 i3 0

E——1

Guarantce
The Magnadyne is guaranteed .for twelve mounths from date of purchase,
and any fault developing during this period owing to defective material or
components will be rectified without charge. y
Demonstrations arranged in your own home or our New Cross demonstration

GAT.te O 51T AN room. .
O 003 1k 5 2 We supply components for all sets described in this issue and all Radio Press
Publications.

.._ Send stamp for Lists dealing with the New Magnadyne Super-Het. Radio
Press Sets, and illustrated catalogues.

BURNE - JONES & E?M};A_NY,' LIMITED,
MAGNUM HOUSE. 296 Becouss High St. LONDON. SE.1.

Telephone : Hop 6257. Telegrams : - Burjomag, Sedist, London.”
Cables : “ Bu:fomag, London.”

986 Tell the Advertiser you saw 1t in ‘* MODERN WIRELESS.”
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= An _Analysis of Some
Common Switching

Faults,
(Concluded from page 96¢)

PBO L RO

arrangement by which this may
be effected is shown in Fig. 4.

To be really effective the aerial
and earth switch should be placed
outside the house, but some pro-
vision should be made to protect
it from the effects of the weather,
and the blades should be periodic-
ally cleaned, it being ascertained
that they make good contact with
their respective clips.

Switch Contacts

In a case which recently came .

to my notice this was not done,
and the transmission being re-
ceived was Jeard intermittently.
On retuning on the aerial con-

£
. -
sl L
.—
= POTENTR

Fig. 4.—A simple but effec-
tive aerial - earth switch
arrangement.

denser C, the station could be
heard at greatly reduced strength
and only at a considerably higher
condenser reading than previously.
This condition of affairs generally
only existed for a short time, when
the transmission would come back
to full strength at the original
condenser setting. After sus-
pecting an intermittent break in
the earth lead, which was replaced,
the trouble was finally located to
the switch contacts. These only
made properly on one side and
the strain of the down lead, due
to wind pressure, was sufficient to
cause discontinuity between  the
aerial switch arm and its clip.

WIRELESS

The One-word Weekly
Every Tuesday

Price

- 2d. 2d.

MODERN WIRELESS
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The only portable
H. T. Accumulator

OW comes the latest

Oldham product—a really
portable High Tension Accu-
mulator. Always to the fore
in any important development
in Accumulator design Oldham
once more lead the way. The
advantages of an H.T. which is
really portable need not be
unduly stressed—they will com-
mend themselves to you. No
more troublesoms, and perhaps
painful, struggles with incon-
venient ugly carriers; the
minimum of trouble in trans-

Tapped at every
two volts.

In zo-volt units, each cell can
be tapped. For critical long-
distance reception this is
essential. Grid bias also
available from the same
accumulator.

Long Life Special
Activation Process.
Standard Oldham S.A.P.

ferring youc accumulator from
place to place.

In addition, the strong well-
made case in which the stout
glass cells are contained elimin-
ates all risk of breakage or spills.
An Oldham H.T. Accumulator is
much cheaper inthe long run than
H.T. dry batteries. It will last
for years and will keep its charge
for months. For a cost of two
or three shillings it is again equal
tonew. Your set will work better
and with a silent background
free from annoying cracklings.

Compact and
Portable.

Fitted with stout carrying
handle. Each 6o-volt unit
supplied with polished wooden
lid to prevent accumulation
of dust.

11d. per volt

Price complete with lid
and carrying handle

lates are used ‘to ensure Jong ooNSls LRI
ife, Plates will not buckle 8o volts £3134
ordistort. Plates can be left . 100 Volts £4118
idle over long periods without Yiew showing stout glass cells arranged 120 volts £5100
recharging. in rows, tapped at each 2 volts.

Fyom all Dealers,

OLDHAM & SON, LTD., DENTON, MANCHESTER
London : Hazlitt House, Southampton Buildings, W.C.a

o Norv e

S pecial Activation Process

D

et {{ A rerrreret

J/ACCUMULATOR

Gilbert Ad, 5013
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At a certain point it should be
found that the long-wave side passes
fairly smoothly into oscillation, and
a continual rustling is then heard.

Now revolve the condenser dial
of the oscillator between its mid-
scale reading and its maximum,
noting whether what appear to be
carrier waves are then heard,
with their characteristic whistle.
1f nothing is heard it indicates
that the oscillator valve is not
functioning and the little rotor
in the oscillator-coupler should be
turned through 180 degrees, which,
of course, is equivalent to reversing
the connections of the reaction
eoil. The oscillator will now be
found to be oscillating correctly,
and whistles will be heard when the
oscillator is tuned with the long-
wave side and also in the oscillat-
ing condition.

Finding the Centre Point

Now bring the long-wave side
just off the oscillation point, set
the czcillator condenser to its mid-
scale reading and turn the frame
aeirial tuning condenser. You will
probably find that loud clicks
are heard at a certain point, in-
dicating that the frame aerial
has come into resonance with the
oscillator tuned circuit, whence
energy from the incorrectly located
centre point is being transferred
back iato the frame.

Now pull off a few turns from
one half or the other of the oscil-
lator coupler winding, noting
‘whether the effects become less
truiablesome, that is to say, whether
‘he clicks now occur closer to-
gc 'her upon the condenser dial.
(1 vo clicks will be heard, separated
by a fevr degrees on the oscillator
dial, an . the closer together these
clicks are the more correctly has
the centre point been located.)

A Useful Indication

A little careful adjustment of
this sort usually removes the click
effect altogether and will at any
rate reduce it until it is no longer
troublesome. If you only hear a
slight click at practically one
poiat upon the dial, you may cease
to trouble about this effect, which
may rather be regarded as a con-
venient guide to a condition of
resonance between the frame aerial
and the oscillator circuit.

This condition of resonance,
it should bz noted, does not in-
dicate that a station will be heard

uperheterodyne for the Open
G. P. KENDALL,
(Concluded from page 921.) =
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when the two circuits are both
so set, but rather that when the
frame aerial is set to a given
tuning, by varymg the oscillator
dial upon each side of the ** click-
point,” the correct - adjustments
will be found at which the desired
station will be heard.

This condition may be found to
render searching somewhat easier
than with .a more perfectly ad-
justed set in which no clicks
whatever are heard, and therefore
this month I am only describing
a simple oscillator-coupler with
which the click phenomenon is
rather prone to take place. Later
we shall be considering methods of
removing it completely and also
of various special oscillator-
couplers intended for particular
purposes, such as short-wave re-
ception, use in close proximity
to a powerful station, and so on.

Valves

The choice of valves to use
in a circuit of this nature is a
highly important point, and I
would strongly urge the reader
who intends to use the set seriously,
that is to say, for both portable
and other purposes, to consider
the question of purchasing a special
set of valves of a particularly
suitable type. The type of valve
which I have found most successful
is the high-impedance high amplifi-
cation ratio type in the first five
sockets, and one of the usual low-
impedance power valves in the
last socket.

For example, I have obtained
particularly good results with the
D.E. 8 type of valve, using the
H.F. variety in the first five sockets
and the L.F. in the last socket.
On occasion, also, a D.E. 8§ L.F.
valve had proved somewhat more
advantageous than the H.F. type
in the frst socket, more particu-
larly when any difficulty had been
experienced in getting the first
valve to .oscillate, as sometimes
happens when working on the
higher frequencies in the neigh-
bourhood of Brussels, depending,
of course, upon the exact number
of turns put upon the windings
of the aperiodic H.F. transformer,

H.T. Voltages

With these wvalves, of course,
a 6-volt accumulator is necessary
and the H.T. voltages found suit-
able are as follows. The HT.+1
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lead supplies the first H.F. valve
and the second detector, a suwitable
common voltage for these two
being usually found in the neigh-
bourhood of 45 volts. The H.T. +2
lead supplies the intermediate
frequency amplifiers and the oscil-
lator-detector, a common voltage
here again being found perfectly
suitable with most valves. About
80 or go volts is desirable here;
while H.T.43, which feeds the
L.F. valve, should be given the
maximum available voltage, up
to about 120 volts.

I have tested the set with .06
ampere valves in use, but I did not
find them quite so suitable as
various other types, although per-
fectly good results could still be
obtained. In particular, it was not
found very easy to make sure that
the best results were obtained
from the first valve in the set,
which it is essential shall be of
the fairly freely oscillating type.
It will be understood that this
valve is intended to be capable of
oscillating when the potentiometer
controlling it is brought down
towards the negative end, in order
that the desired reaction effect
into the frame aerial circuit may be
obtained.

Searching

In practice, of course, one ad-
justs this potentiometer so that the
valve is not quite oscillating, when
the maximum signal strength and
selectivity is desired. Incidentally,
this potentiometer provides a very
good volume control; but these
points of refinement in operation
must be dealt with in greater
detail at a later date. At the
moment I must content myself
with pointing out that both the
potentiometers shouid be set so
that the valves which they control
are a little way off the oscillation

point.
Other Valves

As regards alternative valves,
I would suggest that the D.E.2
type, using the H.F. and L.F.
variety in the appropriate circuits,
as previously explained, will be
found convenient frdm the point
of view of portability, since they
only require a 2-volt accumulator,
and the total consumption would be
only in the neighbourhood of .5
of an ampere, the Mullard P.M.3
and P.M.4 valves also being suit-
able. Those types which I have
mentioned, of course, are not
the only ones which will give good
results in the set, and are merely
intended as a general guide to the
type of a valve for each particular
function.
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Experimental Circuits
Worth Trying

{Concluded from page 977.)

correct procedure is not followed.
1 will assume that no grid leaks
are being used. First obtain the
static characteristic curves of the
valves being employed and find
from them the correct H.T. current
and- grid-bias voltage to bring the
working point on to the centre of the

CHARACTER

CHARACTER peeps out at you in
many ways. The head, and the line
of a man’s jaw will generally tell you
his character. And most things have
character written on them for all to

straight line portion of the character- icc. d L?Ok 2¢ téhc monolith standmg :)ln
istic. With the wvalves switched i Em ankmcn_t—tpc quty:
on and the H.T. battery. connected, etched cuneiform will immediately
disconnect B, from the grid of V,, c your mind to Cleopatra and the
connecting instead a small bias- o glories of old Egypt.  Fust character.
battery between the grid of this = CLEARTRON valves have a character
valve and L.T. negative. = all their own. You cannot class them
Apply the bias indicated by the = as ordinary ; there is no valve which
characteristic curve of the valve : F quite comes up to the CLEARTRON
;ﬁgd:v é?rhcu?t 3}131 noteEtt;Ié cil?rretrilte 1 staadard, P -t QUG ey
[ . i 1
Suppéss. this 4. 6; milligmps. We mamfolded advacrxltaécs Tarf) deﬁmtclly;
may also assume that since high e e ARTRON are a
resistances. are - conmected. in  the dull emitters sold at standard prices.
anode circuits of V, and V, the " Send for illustrated catalogue
effective anode voltage applied will post free.
be low and that therefore a small
negative potential of about 1} to Fil. {Ace.ot| pyonoy
3 volts only need be applied to the ValeEBa sty )
grids of these valves, s |og | HELE
Detector
Intermediate Steps AP LF.
Connect B, to the grid of V, and ; o | Aco. | Detector
connect the grid of V, to L.T. - HE.LF.
negative through the 1}- or ‘ Acs. | Detector
3-volt battery and adjust the Gea, purposs
potential applied to the grid of V, Acc. | Resist. amp.
by B, until the anode current is g e e
once again 6 milliamps. Now con- i | A wonderful
nect the grid of V, to B, and place : detector.
the ‘bias-battery between the grid ; CLEARTRON RADIO LIMITED
of V, and L.T.—, B, being dis- <N One Charing Cross, London
connected. Adjust B, till the e Works 1 BIRMINGHAM.
anode current of V, again reads 6 Teeehona Gréivies
milliamps. Now connect the grid Regent £231/2. Cleartron, Westrand, London,

of V, to B, and readjust again.
The use of the grid leak and poten-
tiometer as previously mentioned e

may be found useful here, while a @ L E /A\RTR@ IN'
further fine adjustment is provided = —

by means of a variable grid leak for ’ :

the detector valve. The needle of CLEARTRON 7 g b
the milliammeter should be station- i
ary when signals are being received, O8 i C T o Y/
any movement showing the pres- Wl 6

ence of distortion.

A Waming ' . | ——f frr////////: ; s o
The iIntending experimenter is 4 R
. . . - G
warned, however, that this circuit i {{({(((({(((O {({(( f@
is by no means a simple one to work, &&
but once its intricacies have been AN \\\\\\\‘{\\\\
mastered, the purity, of reproduc- oa s

tion obtained is of a very high
order, while the degree of ampli-|
fication obtainable is generally
somewhat greater than that given
by straight resistance-capacity
coupling. 4lsD

Ameriea’s foremoss vatoe—All British mads,
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2 Developments in  Single=Valve
; Reflexes

(Concluded from page 978.)
IR R A B R A A B B R R R R R S B R R R B R B
valve. It w1ll be noted how a Crystachoke
method is employed to enable the rectified current
to be applied to the grid of the valve without
shorting the H.T. battery. For this purpose a
fixed condenser C;isinserted in the position shown.
The exact value of this is not important, .coz
being suitable.

An Untuned-anode Reflex

It is not generally known that a reflex will
work quite satisfactorily even if the anode coil
is entirely untuned. It is, however, necessary
to employ a coil of suitable size, e¢.g., a No. 75
or a No. 100. A circuit of this type is shown in
Fig. 5, where it will be seen that neither neutralising
nor the Crystachoke method is employed. Thls
is because the circuit is quite stable without
neutralising, while the employment of Crysta-
choke arrangement was found to result in a loss
in efficiency. Tapping the crystal across part
of the anode coil was also found to give weaker
signals.

HEHRARER

Simple Operation
While this circuit does not give quite such loud
signals- as the tuned anode arrangement, it has
the advantage that it is almost as simple to
operate as the single-valve detector. Its action is,

May, 1926

however, not altogether clear. An obvious sug-
gestion is that the anode coil acts as a choke
across which the H.F. potential is built up.
Against this there must be placed the fact that
there is a definite optimum inductance for the
coil, which is much less than that of an ordinary
H.F. choke.

S areerr Y YLy LT N L P Y TE P TY T T IO R PPN R ) FTTT IS

e LLCUUODETOOOCOT

Fig. 5.~An untuned-anode reflex circuit
is very simple to operate

N b o errsessstsroarasssresoss otasissssnnsro-sssnsrsassssnssbasbassssrasnssesspdesssnatbonoun o

Another possibility is that reaction mvolves
sufficient coupling between the tuned grid coil and
the anode coil partially to tune the latter by what .
is known as trap tuning.

B WIRELESS 0,

BB G o i scn e REB

Ceva " BATTERIES i

No. 1 W, To connect in
SR T 7 Series insert
Standard Pocket RS - Tous-

Lamp Size—
4% volt  with
patent spiral
wire  terminals
and plug sockets
to take Wander
Plugs,

minal in Spiral
of next battery.
Bend spiral and
thus ensure per-
manent electrical
connection with-
out soldering.

Note:—1 doz. = 54
volts, aranteed
BRITISH MADB

W atfoni Works.
Patent No, 202760,

Used units replaced
easily.

Connec;:s-'-llru-.sttated
PRICE CARRIAGE PAID 7,/- PER DOZ, WITH PLUG
R A TR

RESULTS

Any condenser will give results, but for really
l_‘;‘[’]‘ggsw:;'_ COOD results there must be absolute precision
WRELESS T der Plug. in tuning; precision demands perfect control.
- Carriage You have it in this Ball-bearing, low loss, §quare

BATTERIES e g = paid

Law, Precision Condenser. Smooth and noiseless,
a child can adjust it. It’s the ball-bearings that do it.

The Bowyer-Lowe
POP“LAR

Low Loss Condenser

No. 2W, 16} voits, 3 voit tappings. Price 3/-Each
Ne. 4wl 36 » ” " " »n 66
No, 5W, 6o 12~
No. 6W, gvolts, Grid, 1} volts tapping ) 2J-

To be obtained from your local dealer or direct from the Works 1

Britisu BaTTERY Co,, Ltd.

CLARENDOR ROAD, WATFORD, HERTS.  (Telephone - Watford 617)

hovciavs 1029
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CAXTON 4-VALVE CABINET

Made for Sets “ All Concert Receiver,”
“Fieldless Coil Three Valve Set.”
“Any Valve Low Frequency Amplifier.”

Special Cabinets made to customer’s measurements.
Prices Quoted.

Cash with Order. Fumed Oak £1 5 0
Dark or Jacobean Oak ... £110 O

Real Mahogany ... I, ¥ £114 0
Detachable 7”” deep Base Board to mount 16” by 8” panel to stide, out of Cabinet front,

The two beaded front doors as illustrated, placed 2 ins. in front
of the enclosed panel at 10/- extra.

~

Ebonite or Radion Panels Supplied and perfectly Fitted
at low extra cost.

All Polished with the new enamel that gives a glass hard surface
that cannot be soiled or scratched, SENT FREE.—Catalogue
of standard Wireless Cabitets in various sizes and woods.

Packed and delivered free in U.K. No. C2

CAXTON WOOD TURNERY C0.,Market Harborough

: TWO TYPES: @
:For outside pane :
: mounting : £
.Two ~WAY ..l T/--
Three-way,.. 10/65
:For ~inside base-:
: board mounting,.:
twith 6 in. handle: @
{Two-way ... 8/-:
s Three-way...

THE BRANDOLA

Do you get the harmonic setting or just the melody
as it is played by the fellow who makes the most noise ?
What of the other instruments? s the music robbed
of their colourful assistance ; their blending and relief ?
Relegate the powerful chap to his proper place and
The Moving bring in all the lesser harmonies of the skilfully woven
Block cannot melody with the Brandola. It reproduces their full

beauty in clear and powerful tones. The upper
: fall back. registers are never thin, ror the lower overwhelmmg
It has the correct acoustical quality and is mechanically
Do away with that irritating, time wasting fading away perfect. Height 26ins., special non-resonant horn,
of volume caused by the falling of your moving block ! thumbscrew adjustment to diaphragm, walnut plinth
Fit a Lotus Geared Vernier Coil Holder and get really’ with nickel-plated fittings.
accurate tuning. Has an easy Vernier movement
which reduces the Speed by cight times, and stays 90 / =
where it's put—exactly ! -
Fit in anypposmon with any weight of coil—you’ll From any good Dealer.

be satisfied with the results

Bakelite = mouldings
for the side plates,
coil blocks and

knobs ; heavy Nickel BrandcsLmuled 206, Regent St., London, V.1,

e 0 the “s—Slotgh, Bu-k
rgtal [ F O VERNIER S i

" COILFOLDERS | | #& nit. ‘sire
From all reliable Talker Transqu'mers Headphones
Radio Dealeys. 30 - == 1756 ‘ 20 /-

Garnett, Whiteley & Co., Ltd., Lotus Works,

BROADGREEN ROAD, LIVERPOOL.
Makers of the New LOTUS BUOYANCY VALVE HOLDER.

45/563.’1 : llnl ADTI.SINO

Tell the Advertiser you saw 1t in ‘° MODERN WIRELESS.” s 991
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ing
needed herell

The stem of a Belling-Lee Terminal is slotted
as shown. The wire is clamped tight by means
of the nut and a perfect connection achieved
without trouble, or risk of future trouble.

You begin to understand the popularity of
Belling-Lee Terminals! They bristle with
unique features and they give finish and dis-
tinction to the set. They are made with
twenty-eight engravings.

Moral : If you’re proud of your set, give it Belling-
Lee Terminals,

BELLING-LEE PRODUCTS.
Terminals, Plugs and Sockets, Couplers, Double
Sockets, Sub-connectors, Dial Indicators, Air Space
Wire, Coil Holders, Variometers, Detectors, Distribu*
tion Boards, Crystal Sets.

Illustrated Catalogue post free on reguestk.

Standard (Bakelite-insulated) (Type B) . . . 9d. each.
Popular Non-Insulated) (Type M) .. ... 6d.each,

Bakelite insulated
non - rotating en-
graved top.

Highly finished,
screw action Bake.
lite insulated head.

Smooth stem and
cross-hole for con-
nections,

Highly finished
Bakelite insulated
collar.

Standard 2 B.A;
stem with nut,

Shielded metal
damping faces.

Transverse slot,
with clamping nut,
climmipating solder-
ing.

Patent Application No. 595425,

ELLING-LEE

ANEL FITTINGS

QUEENSWAY WORKS PONDERS END, MIDDLESEX. 1
Telephone ; Enfield 498 E.P.S32

992 Tell the Advertiser you saw
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shock - protects the valves

Absorbs

You know it's
good because of

the name“LOTUS”

Don't have your
spoiled by shock. The
Lotus Valve Holder has
been specially designed ‘to counter-
act the microphonic elements that
are 50 injurious to the delicate valve
filaments.

The unique and original springs of the
Lotus Valve Holder absorb any shock
and eliminate all microphonic noises.
Protect YOUR valves by fitting the
Lotus Holder.

valves

Valve sockets and
springs are locked
together by a
mechanical ~ pro-
cess, making a
definite and per-

manent  connec-

tion. Bakelite

mouldings, mnickel "

silver springs and

phosphor bronze

valve sockets.

Nickel plated. - -
m\ —_—

From all Reliable Radio Dealers.
GARNETT, WHITELEY & Co., Ltd.,
Broadgreen Road,* Liverpoo!.
Makers of the famous LOTUS Coil Holder

«

With

Tm‘m'\“"‘s 2}6::

An Additional Reason why the !
J.B. is the best condenser for you

THE J.B, has always been

L[]
And now the J:B. claims a further
synonymous with the best

point of superiority in that it has

condenscr effidency.
Pre-cminent in design, construc-
tion and performance since broad-
casting began ; for these reasons
alone the J B, has continued to be
the choice of discrimi-
nating constructors
throughout the world,

the lowest losses yet measured in
a radio condenser,

By an N,P L Test the 'ooos Model
J.B. was jound to have a total loss
of only ‘oz ohms at a million
cycles, Sufficient proof
that the J.B.is the best
condenser for you,

7. B, LOW
LOsS.
wolL - 13/-

00078 - 11

0005 - 10/6
0003 - 9/.
00025 -  8/9
0002 - 8/
0001 - 8/3

(First Floor)

OXFORD ST
LONDON - W1,

il in *“ MODERN WIRELESS.”
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“ The Seven=Valve
T.A.T.” Receiver,

Sir,—Some time ago 1 con-
structed the T.A.T. 7-valver, the
details of which I found in MODERN
WIRELESS, January, 1925. As
you asked for reports, I have much
pleasure in- forwarding mine.

First, the set was wired most
carelessly, a part by myself and
the rest by one of my workmen,
who had the first chance to see a
wireless set in his life! Conse-
quently several mistakes occurred
and much trouble was experienced,
which was quite natural. Anyhow
the set was put into order and since
it began to work it has been giving
splendid results. I have made
the following few changes in the
sefstes

(1) Three-terminal  arrange-
ment for series—parallel tuning,

(2) Provided a separate H.T.
positive terminal for detector
valve.

(3) Also a separate L.T. nega-
tive “terminal for power valves,

(4) Five 30-ohm rheostats were
inserted instead ‘of the wusual
5-ohm ones, as most of my
stock of valves consists -of Mar-
coni Osram D.E. 3's.

(5) The fixed condensers used
were Dubilier’s, and the varjable
ones those manufactured by Falk
Stadelmann, ‘while the last L.F.
transformer is a Marconi Ideal
6: 1 instead of U.S. Super 5: 1.

T used D.E, 3 valves in all HTF.
and detector stages and an L.S. 5
on the L.F. side; and find no diff-
culty in tuning to NSS Annapolis
quite clear and loud with only a
detector and two L.F. stages.
Besides this I regularly listen to
press news from all countries of the
world and enjoy regalar broad-
casting from nearly all the B.B.C.
stations and from. the European
and American stations,

R.P. Receivers?

What Results
Do You Obtain
with

Having a good deal of experience
in wireless, scores of sets having
passed through my hands since
1919, I can say with confidence
that this set is better than any
other seven-valve receiver I have
tried.

I forgot to mention that I pro-
vided a stud switch for cutting off
the last L.F. stage, the idea being
taken from the Radio Press series
“ Twelve Tested Wireless Sets.”

Wishing you good luck in all
your excellent publications,—Yours
truly,

B. D. VirmanI.
Dera Ismail Khan,
India.

The Three=Valve
“Prince” Receiver.

Sir,—I am so well pleased with
my three-valve ‘ Prince "’ receiver,
canstructed from Mr. A. S: Clark’s
description in MoDERN WIRELESS
for January, 1926, that 1 feel
bound to write and thank you and
express my appreciation of this set.
Until I had actually heard this set
working properly on our local trans.
mission I should never have
believed that such good quality

. of reproduction was possible.

1 had some trouble, when the set
was first completed, in finding the
right high-tension and grid-bias.
For a while, in fact, I feared that
I was in for a disappointment, but
I soon found that the poor results
were simply due to my lack of
familiarity with’ the operation of
the set. I am using valves which

‘I happen to have by me, a DF.A.4

and 2 BT.H. B.4’s, and these give
excellent loud-speaker volume and
truly wonderful quality.

My aerial is nothing much, being
the usual type that can be seen
in most small back gardens, about
15 ft. high and 60 ft. long from
the freec end to the aerial terminal
of the set.
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This set has now been adopted
for regular use on the local station,
so that I cannot experiment with
it further. I am intending to
make up the three-valve receiver
described by Mr. C. P. Allinson in
MobeErN WiRrELEsSs for February,
1926, so as to be able to do some
more distant work on my own
account. My best wishes to
MobperN WIRELESS,—Yours truly,

JamEes OvErTON,
Bournemouth.

* The Special Five.”

Sir,—I should like to congratu-
late Mr. Percy W. Harris on his
very fine set,’ The Special Five.”
I built this set to the published
design immediately after it was
published in MobpErRN WIRELESS,
November, 1925. My first results
were very pleasing, but these dis-
appeared afterwards and I was
confined mostly to my local station
(Belfast), and Daventry, London,
Glasgow and Dublin. A friend of
mine, who had also constructed
this set, was complaining that it
did not come up to his expectations
(we had both wused valves and
components as recommended by
you), when, after experimenting
for some time with the set, he dis-
covered that the neutrodyne con-
densers required nearly maximum
capacity for the reception of distant
stations, and recommended me to
try this. On adopting his sugges-
tion I was agreeably surprised to
find that reception was immensely
improved, in fact, the distant
stations now come in at full loud-
speaker strength, almost equally
as well as the local station.

Thanking you for publishing
such a finely designed set, and wish-
ing your wireless magazines every
success.—Yours truly,

Marcorm McQuice.
Aghadowey,
Co. Londonderrv.
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Valve Holder

ESSRS. - Garnett,, Whiteley

and Co., Ltd., have sub-.

mitted to us for test and

report a sample of their Lotus .

anti-microphonic valve-holder.

Description of Component

The two main features of this
valve-holder are, apart from its
actual appearance, that it is anti-
microphonic and that it is im-
possible to injure the valve when
inserting- it.into the holder.  The
-latter quality is assured by .the
valve sockets being sunk into the
ipsulation material. The anti-
microphonic quality of this valve-

holder is ensured by the use of
which ,

thin bent strips of metal

serve to support the insulating
material containing the sockets,
and also to connect the sockets to the
respective soldering tags.

The particularly satisfac-

tory valve-holder of Messrs.

Garnett, Whiteley & Co.,
© Ltd.

Laboratory Tests

On test it was found that this
valve-holder provided an excellent
fit for several makes of valves,
and that it was impossible to burn
out the filament by attempting to
insert the'valve the wrong way. On
testing-out in a set with dull emitter
valves it was found to insulate the
valve satisfactorily from shock
and vibration. The insulation re-
sistance of this wvalve-holder was
infinite,

WIRELESS

General Remarks

This valve-holder is of excellent
material and workmanship.  The
soldering -tags with advantage
might be made slightly longer,
but this is not a serious matter,
and the valve-holder can therefore
be recommended with every con-
fidence.

Vernier Knob

E have received an Atlas
vernier knob for test and

o report from  Messtrs. H.
Clarke and Co. (Manchester), Ltd.
This consists of a 4 in. moulded
dial carrying a large knurled knob
for - coarse - adjustment, in the
centre of which,. slightly smaller
in diameter, is the vernier knob.
Inside the vernier knob is an
ingenious arrangement of rollers
which drives a screwed gear carry-
ing a small rubber roller on its end
positioned close to the circum-
ference of the main dial.

The dial is adjusted so that this
roller is in contact with the surface
of the panel, and as the fine
adjustment knob is turned, this
small rubber roller rotates and
rotates the main dial. In actual
practice this rubber roller passes
over a fibre disc which is supplied
to protect the surface of the panel.

"An approximate reduction of 8o
to 1 is obtained, and the dial can
be fitted to condensers with either
1 in. or &% in. spindles. It was
noted, however, that the length of
spindle projecting from the panel
must not exceed # in. or be less
than 4 in., otherwise the dial cannot
be fitted.

The component is well finished,
the graduations being clearly
marked.

Plug=in Coil
ESSRS. The Automatic Coil
Winder and Electrical
Equipment Co., Ltd., have
submitted to us for test and re-
port a sample of -their ‘‘Slektun”
inductance coils.
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A special point is made that this
coil has an extremely low self-
capacity.

Destcription of Component

This coil is contained in a solidly
made case of insulating material

The coil Is a

t*Slektun’’
solidly made component.

about 3ins. diameter and x in.
thick. It is a multi-layer coil,
ebonite separating strips being
employed, and a special feature
is that these ebonite separating
strips are thinner at one end than
the other. This is for the purpose
of securing the maximum separa-
tion between those turns which are
at the maximum high-frequency
potential difference.
Laboratory Tests

On test it was found that the
constants of the No. 200 coil sub-
mitted were as follows: Induct-
ance, 2000 microhenries ; resistance,

46 ohms, giving an i}% ratio of
+023 ohm. per microhenry. The
natural wavelength of this coil
was found to be of the surprisingly
low figure of 220 metres.

The fit of this coil was tried in
several makes of coil-holders, and
it was found to be perfectly satis-
factory, and its. performance is
satisfactorily good.
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ML LALA 4444444444 4400040 A40 A4

The Igranic Low Loss Square Law
Variable Condenser is specified by the
Authors of these and many other circuits,

IGRANIC Low
Loss Square Law
Variable Con-
denser. Patent
No. 220312.

Experts specify it
Constructors prefer it

even Transmitters build it into their apparatus. Un-
doubtedly the Square Law Variable Condenser success

£ of 1925 was the Igranic Low Loss model—and it has
ugm,; no equal yet. Refer to past issues of your wireless
BE R publications and you will find that those circuits giving

extreme range, volume, sensitivity and super-selec-
tivity have invariably the Igranic Low Loss Square
Law Variable Condenser built into them. Follow the
experts’ choice—build with the Igranic Low Loss Square
Law Variable Condenser.
Pricés :
.0005 . - .. 24/- .0003 .. . P
With 4.inch knob and dial.

Write for List J.23, which illustrates the entire range of Igranic Radio Devices

RADIO
. The IGRANIC
IGRANIC B
Instructional

Carton
OEVICES

for constructing a six-
valve Supersonic Hetero-
> dyne Receiver according

FOUR VALVE
QUALITY
RECEIVER

include : XLLOS and Honeycomb Duolateral Coils, Variable g"&’:s lg'a’é;‘:mp"'?':g""_-

Cendensers, Fixed Con(.iensers,.Filanmnt Rheostats, Inter- sive; fully QRustited des-

valve Transformers, Variable Grid Leaks, Variometers, Vario- criptive hand book, Tull-

couplers, Coil Holders, Potentiometers, Combined Instrumen?s, size  general ar;nngy
SELECTIVE Vernier Tuning Devices, Switches, Anti-microphonic Vaive ment drawings, wiring
FOUR VALVE Holders, Stand-off Iusulators, Knobs, Dials, etc., and also diagrams and _drilling
BROADCAST the Igranic Supersonic-Heterodyne Receiver Qutfit.

template. Obtain a

RECEIVER copy from your dealer.

All carry the JGRANIC guarantee.

IGRANIC ELECTRIC CO., LTD.
Exclusive Manufacturing Licensees of Patent R;dio Essem;ah PRICE 2/6

149, Queen Victoria Street, London.
49, Works : BEDFORD,
BRANCHES ¢
Birmingham, Bristol, Cardiff, Glasgow, Leeds, Manchester,
Newecastle.

Tell the Advertiser you saw it in ‘ MODERN WIRELESS.” : 995
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Be prepared in advance
against lightning !
The Etherplus + combined
Aerial-earth, - lead-in ~ Tube
and Switch .is a permanent
lightning conductor, whether
i set is off or on.

With every
. f i Ether, lus‘ +
 OF . Lightntng
wh Shunt there is
£100 Free I'n-
sura nceagainst
lightning
damage.

FROM YOUR DEALER.
Stock size lead-
in tube 6}in.

(9} in. lead-in
tubz 6d. extra).

MANDA W,
9-15, W hite-
crozs S'reet,
Loidon, E.C.1

" RADIO ACCESSORIES
s PERFECT
=—ENSURE {gecepTion

1
RADIAX DX COILS
I1crense Sa2teclivi'y 1009 .
Give a1 auto coupled tuning [HH
clrcuit without altering your |
set. You will cut out the
local, or separate two diffi-
cult statiofs to an extent un-
dreamed of. 5 terminals
make it a Universal coil.
To introduce, a free chart will
be glven with each pur:hase
showing t e many elreuits in
which this coil can be used, Auto Coupled, Neutro-

dyne, stc.
No. 50, §/~.- No. 75, 5/6.

No. 35, 4/6.
No.150, 7/6. Set of 4, 21/-. Postage extra.

RADIAX Ltd,. 2555550 ay, fonton, N7

Parrs'Ad,

WIRELESS BUREAU
For your Wireless Set—Compact as a
Gramophone, free from dust or inter-
ference—delightfully finished.

High Grade Solid Oak £3-3-0 to £6-6-0°
Sent ON APPROVAL—Satistaction or
Money refunded. Send for Wsts (un-
rivalled selection).

PIOKETT'S CABINET WORKS, (MW)

(Members B.B.C.) Bexley Heath, Kent.

RADIAX

j H.T. ACCOMULATORS
Give a perfect H.T.
Supply for many months
with one charge. Im-
prove reception wonder-

:] | fully.
1§ { 1o VOLT UNIT ... 6/9
=3 60 VOLT BATTERY50/-

RADIAX Ltd, ** a2t ihowayent

i

A Nonsspillable  Accu-
mulator

E have received a new-type
non-spillable accumulator

from Messrs. Rowland,
Edwards & Co. The container of
this accumulator is constructed
with an ingenious trap arrangement
to prevent any acid being spilt in
the event of the accumulator being
upset. A vent is provided for
allowing the egress of any gas
liberated while in use, while a

Showing the construction

of the upper portion of the

Rowland, Edwards accumu-
lator.

screw in the stopper is provided for
filling the accumulator with acid.

When turned violently on its
side, this accumulator showed not
the slightest sign of allowing any
of the acid to escape, and could be
turned upside down and held thus
for some considerable period with-
out a drop of the acid coming out.
B-fore any of the acid could be got
out of this accumulator it had to
be held upside down and shaken
violently, a form of treatment to
which it would not be normally
subjected.

Discharge

Rated at 50 ampere-hours, on a
-continuous discharge test it was
found to give an actual maximum of
53 ampere-hours, after which the
accumulator was completely run
down.

This accumulator should prove
of great use where it is mecessary
to keep the battery in a living-
room. and where it is desired to
obviateallrisk of damage to carpets,
etc., through, acid being spilt.

Mansbridge Condensers
ESSRS. The Camden
Electrical Co. have sub-
mitted to us for test
samples of their Mansbridge fixed
condensers.

Manufacturers’ Claims

It is claimed that these con-
densers, which are taken at random
out of stock, have been tested up
to 500 volts and are guaranteed to
be within 5 per cent. of their rated
capacity.

Description of Component

These condensers are of the usual
rather large size, and have a metal
case provided with two holes for
base-board mounting, being sealed
at the top with a black insulating

- 996
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material. = Two soldering tags pro-
ject from the centre of this, but no .
terminals are provided.

Laboratory -Tests

On test the insulation resistance
of these condensers was found to be
infinite. The soldering tags were
also well spaced from each other
and from the metal case. They
were also of adequate length for
soldering purposes.

Their rated and actual capacities
are given below :(—

Rated capacity.” Actual capacity
in microfarads in microfarads
<0025 «0029
<0035 <0042
2.0 2.0

All these condensers stood wup
satisfactorily to a voltage of 500.

General Remarks
These Mansbridge condensers
appear to be good specimens of
their class, although in two cases
their capacities are not correct.

Variable Grid-leak

E have received a variable
grid-leak for test and re-
port from Messrs. lgranic

Electric Co., Ltd. This is con-
structed on similar lines to the high-
resistance potentiometer made by
the same firm, except for the fact
that the carbon track on which a

The non-spiliable accumu-
lator of Messrs. Rowland,
Edwards & Co.

brass brush slides is specially pre-
pared to have a high resistance.

Laboratory Tests

On test this grid-leak was found
to have a resistance variation be-
tween 10,000 ohms and 9 megohm~,
while the form of construction is
such that the reading on the dial
will be approximately proportional
to its resistance. When tried in a
set, it was found to give a satis-
factorily silent control.

This component, which is of the
one-hole fixing type, is well con
structed and nicely finished and
can be reccmmended.
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THE TRUTH

ABOUT L.F. TRANSFORMER IMPEDANCE

(@) Amplification with any wvalve and transformer depends greatly on the

transformer impedance ; the higher the transformer impedance the better
the reproduction, particularly of the lower notes.
HENCE IT IS UNNECESSARY TO VARY THE IMPEDANCE OF
THE TRANSFORMER TO MATCH THAT OF THE VALVE USED ;
ON THE CONTRARY, THE HIGHEST POSSIBLE TRANSFORMER
IMPEDANCE SHOULD BE USED AT EVERY STAGE.

(¢) IMPEDANCE DEPENDS ON FREQUENCY, AND TO STATE TRANS-
FORMER IMPEDANCE WITHOUT STATING THE FREQUENCY
AT WHICH IT IS MEASURED CONVEYS NOTHING.

A good transformer has a high impedance even at low frequencies to repro-
duce low notes satisfactorily. A transformer may have a high impedanee
at a comparatively high frequency, say 500, and yet be a bad transformer
because the whole range of male and female speaking voices, as well as most
of the fundamental musieal notes, are at frequencies below 500.

INTERVALVE
TRANSFORMERS

TYPE AF3

HAVE THE FOLLOWING IMPEDANCES

At 100 Periods 50,000 OHMS
At 500 Periods 410,000 OHMS

NO BETTER TRANSFORMER
IS AVAILABLE AT ANY PRICE

Ask your Dealer for Leaflet Wa401

HOLLINWOOD, 25 m NETT E_OA: ILE.)SEBI.I?I’ ;?)T}I
FERRANTI Ltd. LANCASHIRE. . * FIRST AND SECOND

STAGES.

Tell the Advertiser you saw it in ‘° MODERN WIRELESS.”
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“Going tomake aset?
DOIit forget to use Kingsbury Works, The Hyde, Hendon, N.W.9.

LAZIT

May, 1926

for a

Why the Best is
the Cheapest

When
change that **
*“Powquip ”* Orchestral.
the best is the cheapest in the long
run—and undoubtedly the
is the finest transformer that
money can buy. It reproduces music,
song, and speech without the slight-
est suspicion of distortion, and the
quality of the workmanship 1s without
" is remark-
able for its flat amplification curve
characteristic,
quencies.

disappointing,
" transformer

For
* Orches-

tral "

equal.

fre-
Voltage amplification at :
250 cycles = 29 2,000 cycles = 29

-—POWOL“P -

ORCHESTRAL
TRANSFORMERS

The case is stamped out of high grade
electiolitic copper and is polished, buffed
and lacquered, giving an attractive
appearance to an extremely
efficient instrument.

Send a postecard for curve and booklet
giving full particulars.

The POWER EQUIPMENT CO.,Ltd.,

Price 31/6

Telephone : Colindale 6196 & 7. Telegrams: Powquip, Hyde, London.

s =0 Ry

YOUR

[ BRITISH MADE_ Jides O
COLOURED CONNECTING WIRE Now”

Red, Yellow,
Blue oxd Black

(Fig. 975.)

“YOU'LL CONVERT

=

=

L)

JusT  “WOBBLERS”

BT

PLUG  ppice | /6 &F

THEM IN. (3 black and t red)

Full Size Illustration.

10 foot
COILS

Be sure to
see the

LEW seal
Per 1 /2 Coil

2 foot

- LENGTHS

Four assorted
colours In
an envelope

Per 1 /- Pkt

Obtainable from all dealers

Write for interesting descriptive leaflet.

THE LONDON

CO. AND SMITHS LTD,

(Makers of Electric Wire for over 40 years.}

Playhouse Yard, Golden Lane, London, E.C.1. |

This mark

998

Full Size INlustration.

‘“ DUAL"" Wora,
P OSE,
DOUBLE-ENDED. PRICE 1/9 each.
THE FOOL-PROOF HOLDER.
FOR BASE OR PANEL FITTING OR
IN ANY OTHER POSITION.
The smallest and neatest com-
bined holder on the market.
No joints because the soldering
tag is the same piece of wire as
the spring. Show cards and dis-

TOO SIMPLE TO IMPROVE.

For the genuine experimenter who
must-have a holder without capacity
and perfectly sprung, Hunt's

*“ WOBBLY "isideal. Itisimpossible
to have fewer parts, or to better in-
sulate, separale or spring them.
Separately sprung legs are far more
effective than a closed-in solid spring
top.

ELECTRIC WIRE

guarantees quality.
A. H. HUNT Ltd.

7upD

T ell the Advertiser you saw it in ‘‘ MODERN WIRELESS

Fig. 974, Code ‘“ WOBBLY'’ Word,
PRICE 2/3 each. THE IDEAL
EXPERIMENTER’S HOLDER.

ats. 30670)25 and 40726, by

Made under patents 242067,24, pro.
Surrey.

(Dept.

Full Size
Hlus-
tration.
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L.T.  Accumalator

E have received from the
Tungstone Accumulator

Co., Ltd., one" of their

12-volt so0 ampere-hour (actual)
accumulators. - The accumulator
was filled with acid and charged
at the maker’s rating until gassing
occurred freely. . It was short cir-

work.

on a load. The load test was
carried out at 3 amps for about
6 hours, the current then being
raised to 6 amps. In completely
running down the accumulator a
total capacity of go ampere-hours
was obtained as against the 50
ampere-hour rating.

After this treatment the plates
were  taken out for examination,
and although it was found that the
paste had loosened a little on some
of the negative plates, the positive
plates were in perfect condition.
In view of the severe test applied,
this undoubtedly speaks well for
the accumulator.

A Particular Feature

A feature of the construction of
this battery is the allowance for
any single plate to be renewed, and
we understand that the makers
provide as well a further scheme
under which, should any of the
plates become damaged within a

E have

short period, a free replacement
This accumulator
marks a distinct step forward,
being exceedingly robust in con-
struction and can be thoroughly
recommended to stand up to heavy

will be made.

The L.F. transformer of
Messrs. Brandes Lta.
be thoroughly

mended.

L.F. Transformer

received one of
their 5 to
transformers from Messrs.
Brandes Ltd., for test and report.

MODERN WIRELESS

This transformer, which is of the
shrouded type, is about 2} ins. by
1}in., and just over j3ins. high.
Four terminals are provided, to-
gether with soldering tags for mak-
ing the necessary connections,
while the terminals are marked
with the actual connections to be
employed instead of the more usual
marking of inner and outer of the
primary and secondary.

When placed on our standard
transformer test panel it was found
to give a degree of amplification
somewhat above the average for
the ,first stage, the quality of
reproduction being very good. In
the second stage the amplification
obtained was equal to that given
by the standard transformer, which
is actually of higher step-up ratio
than the transformer under test.
The quality of the second stage
was also very good. The insulation
resistance between the primary and
secondary was found to be infinity,
and this transformer can be well

can recommended.

recom-

Silverex Crystal
ESSRS. Sylvex, Limited,
have submitted to us for
test and report one of their
Silverex crystals. This is packed
in cotton wool in a”small card-

1 ratio L.F,

Radio Press Envelopes

Simplify

No.
1

o

-

o

~

©

10

1

RADIO

BUSH HOUSE,

Successful Set-Building

_ Post Radio Press Panel Cards
Price. Free. .
‘Fow to Build-an ST100 Be- p . Post
ceiver 1/6 19 XNo. Price, Free.

By John Scou Tamrl F.Imt P 1 How o Make the W1 Receiver .. 1/- 1/3
A MIEE. By Herdert K. Bimpson,
How to Build the * Family "4- g 5
Valve R r 8 9 5
By l;’:vecy Ff"}}f,m. MIRE U 4 Radio Press Panel Transfers
How {o Baild the “S\mp.lk:lly o Post
3-Valve Set . 2/6 29 Vit i,
By G. P. Kendall, BS
Bow to Baid the Au-Concert Large Packet of 80 Labels .. 64, 8d
de Luxe Receiver .. 2/6 2/9
Ry Percy W. Harris, M.1.R. B

. v
M Wireless
Bow to Buiid the Omni Receivar 2/8  2/8 FaEiaiancle

** Coil Table

By John Sw([ -Tuggart, F.Inst.P., 1 Post
MHALE - _ Price, Fres,

nnw m Buxld the AnC Wua For Aerial, Anode and Reaction
16 18 Couds .. v ve .. 6d, 8d,

Tra; .
By & P Krndaﬂ, B sc.

Pow Sl g8 2'“]" Am Simplex Wiring Charts

plifier de Luxe . 186 19
By Herbert K. Srmp‘o Post
Hew lo Make a l-Vulve Re!lex ’ Price. Free.
i Fon o e Y8 N9 5 porpValveSet.. .. .. V- 13
How to Baild an ch‘m SmgIe- 2 For 3-Vclve Set.. el e - Ug
Valve Set L . 16 19 8 For 4-Valve Set.. e L

By Herbert K. Sunynn
TLo Twin-Valve Lound -Spenker

Recelver i %6 29 All the above can be obtained from
B’j’;?_"]‘zou -Tagoart, p"""P Wireless = dealers, booksellers,
An Adeptable Crystal Set .. Y6 .4 boolstalls, or direct from Dept. S.,

adw Press, Ltd.

PRESS, LTD.

STRAND, LONDON W.C.2.

By Percy W. Harris, M I R.E.

LRelia‘b]l@ Rheostats

These reasonably priced new
ORMOND products are guaran-=
teed to give entire satisfaction.

No. 5.
FILAMENT
RHEOSTAT

Price

2/-

Supplied in
either 6-15
or 30 Ohms
(as illustrated)

The “ Ormond ” POTENTIOMETER } 2/ 6 each
(Both these are of similar design to the No. 5 Filament Rkeostat)

All these three new products are suppiied complete
with knob.pointer and dial. From- all Dealers..

ORMOND ENGINEERING Co., Ltd.
199.205, Pentonville Road, King's Cross, London, N.1,
Fuclory : Whiskin Street. Clerkenwell, E.C.1.

The “Ormond " DUAL RHEOSTAT )

! Telephone : Clerkenwell 934, <, and 6. Grams : Ormendengi, Kincross.

Tell the Advertiser you saw it in * MODERN WIRELESS.”
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*ADJUSTABLE

CONE BEARINGS

LOW LOSS
SQUARE LAW
SLOW MOTION

HE ‘* Cosmos’’ Condenser
T is a slow motion condenser

with absolutely no back
lash, either when new or after
use. This desirable feature is
accomplished by the use of a
spring belt held in tension, which
permits coarse tuning with the
large knob, and a 101 slow
motion with the small knob.

Cone bearings allow for adjustment
and the slow motion bracket can be
mounted for remofe conirol as shown
in the lower illustration.

The Condenser for fine tuning.

METRO-VICK SUPPLIES LTD.

(Proprietors—Metropolitan-Vickers
Elec, Co. Lid),
Charing Cross Road,

LONDON, W.C.2.

145,

Prices :
Slow [ oooz2s mfd. 14/9
Motion \'oo05 ,, 1B/6
Ordi- f‘ooo25 ,, 12/- B
nary o005 ,, 13/- 39
A
2 st tfi] S prd § G

N
\

o \\

X
St

Y
YA

¥

1
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Two in One!

The new Dual Rheostat — a
“ Peerless” product in every
way. Specialiy degigned to
meet the demand for a resist-
ance equally applicable to bright
or dull emitters. It has two
windings — one offering a resist-

ance Of 6 ohms, whilst a con-
Ainuation of this is of 30 ohms
resistance. The resistance ele-
ment is wound on a hard fibre
strip under great tension. One
hole fixing is provided and the
terminals  are placed in con-
venient positions. The contact
arm has a smooth, silky action,
and all metal parts are nickel-
plated.

3/9 PEERLESS 3/9
DUALRHEOSTAT

Ask your Dealer send dirvect,

THE BEDFORD ELECTRICAL
& RADIO CO., LTD.,

22, Camptell Road, Bedford.

The march of

THE PELICAN
UNIVERNIER

The Pelican Univernier is steadily moving on to more
panels because it does give absolute vernier control.

%7/ . Simply take off the dials of your
Y. variable cordensers and put on. the

“ Pelican.” Price 6/

Guaranteed throughout.

CAHILL & COMPANY, LTD.,

64, Newman St., London, W.1.

Yy wm uw VB Yy v

v

.

Parrs Ad.

Send for FREE

SIFAM

of RADIO MEASURING INSTRUMENTS

ELECTRICAL
INSTRUMENT |

Dept. M.W.,95, Queen Victoria St., London, E.C 4 ;
i

Copy to-day.

Co

-
[

£2
(13
301t Turret Juar, £1 19 6

2T . Tarret Two 2 4 6
4)it. ‘Purret Three 2 189

TURET ” Columbian

SIMPSON & BLVTHE, 8-9, Sherwood St.. Piccadiliv. W

4]
W

g . Designed by
P]ﬂe MaSlS Naval Evpeits
21t. Telescopic £4 4 0 Phone.
I 45 ft. Telescopfo 4 10 SR GERHARD
9

58.1t. Buper 6 U

Tell the Advertiser you saw 1t in ‘* MODERN WIRELESS.”
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board box, and is provided with a
special catswhisker. It is . blue-
grey in .colour, and.of medium finc
crystalline structure, showing:
numerous small reflecting surfaces.

When testcd in a receiving sct,
a large number of spots wore
found with a very satisfactory
degree of sensitivity. The size of
the crystal supplied was furthcr
found to be suitable for mounting
conveniently in most crystal cups.

A Multi=switch

ESSRS. The Burner In-
sulator Co. have for-
warded to us for test

and report one of their “‘ Bico”
Multi-Valve Switches,

These switches are made in
three types. They are interdcd
for controlling the switching of th#*
valves in multi-valve rceeiv s,
and can be obtained for controlling
two, three or four valves win 1
the first of these is a detector, the
following valves being used for low-
frequency amplification, .

Description of Component

The switch submitted to us was
suitable for use with a detector and
two stages of low-frequency ampli-
f cation.

MODERN WIRELESS

The complete switch is mou=zt d
ona.small picce of<ebonite.. Th:
spindle which. actuates tho contact
passes through a mz=tal bush, ard
these contacts are operat d by a
small piece of brass mounted on
the spindle, whilst other scts ¢re
caus.d to make and break, as the
case may be, by a rheostat action
on th: spindle. Th2 switch is pro-

TG

NER NS
u&oo&mca.s EiS:
PAT APPE FOR

The ¢ Bico" .. Multi-valve
Switch submitted by Messrs.
The Burner Insulator Co.

vided with a substantial knob and

- a brass pointer, together with a

scale for fixing on the panel to

ind.cate the numbcr of valver in
use.
Laboratory Tests

On test th: insulation rcsistance
of the swilch waos found to he
mfrity, and the resistance across
the contact points n=gligible. This
switch presents an easy and con-
venicnt method of regulatieg the
number of wvalves in a set. It
enables one, two or three valves of
the receiver to .be used at will,

while a valuable feature is that the

voltage applicd to the detector
valve remains the same, whatever
the number of valves in use. A
leaflet is enclosed with the switch
giving a list of connections to the
various contacts of the switch,
which are numbercd to correspongl
with the numbers on the list. The
switch, however, can be put to a
number of other -uses and can Le
thoroughly recommended.

Two=Coil Holder

E have received a fine ad-
justment two-coil holder
from Messrs. The London

Electric Stores for test and report.

This consists of a two-coil holder
constructed of black insulating
material in which the coarse ad-
justment is secured with the usual

now try choke amplification
Givenagoodcircuit withsuitable valvesyoucandemonstrate for yourself
that choke amplification is decidedly superior to transformer coupting.
This Success product embodies the
cssential features indicative of a
good choke. It is wound with
ample turns of large gauge wire
upon an effective iron core.

With the Success Super Choke we
claim that you can Secure con-
sistent amplification over audio
frequencies—in fact, the power
of reproduction and its remark-
able mellow tone will be
a revclation and imme-
diately convert veu to
choke amplification.

BEARD & FITCH, LTD,
34, AYLESBURY STREET,
LONDON, E.CO1.

And at 1, Dean Street,
Piccadilly, Manchester.

SUCCESS SUPER (HOKE, Price 18/6

CABINETS

for the circuits

CABINE?S

for your set

Described in “MODERN WIRELESS,” “WIRELESS WEEKLY,”
WIRELESS CONSTRUCIOR," ‘“\WIRELESS,” etc., etc,

WRITE NOW FOR ILLUSTRATED LIST
NAME '
ADDREES...

write
in
...... Block
Letters
[ lease.

THERE IS A CAMCO CABINET FOR EVERY CIRCUIT
AND PANEL SUPPLIED TO FIT THE CABINET

Telephone : Clerkenwell 6903.
CARRINGTON MANUFAGCTURING CO, LTD.

18,20, Normans Bulldings, Mitchell St,, Centrai St.,, E.C.l

Tell the Advertiser yow saw it in ** MODERN WIRELESS.” i

SILVER MARSHALL & REMLER

COMPONENTS
FOR THE

“M.W.” PORTABLE SUPER-HETERODYNE
RECEIVER.

As described in this issue,

S.M TRANSFORMERS

The World’s firest intermediate
frequency transformers.
Supplied in kits consisting of
2 type 210 and 1 type 211 with
matchdd filter conden:er.

List grice £6 5 3.

REMLER TWIN ROTOR
CONDENSERS

ORIGINAL IN DESIGN.

EFFICIENT IN OPERATION.

FULL 360° DIAL.

HIGHHST RATIO OF MAXIMUM

TO MINIMUM KNOWN.

Silver lithographed dial and _ two
logging charts are included with
each Kemler Twin Rotor Condenser,
No. 631. ‘0o0s.  List price 31/9 ea.

‘“A BURIED BILLION?®”
Write immed ately for your copy of the second editi-n of our
ca alogue of High-Class American Radio Apparatus and
Circuit Supplement. It s the most interes ing and instroctjv:
list yet publisitd. Se.d 9d. in stamps to cover cost of postase.

ROTHERMEL RADIO CORPORATION

of GT. BRITAIN LTD.
24.26, Maddox Street, Regent Street, London, W.1.
Phone : M.yiair 578 & 579, 'Grams ; Ro.hermel, Wesco, London.

e
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At this time of the year Sales are con-
siderably assisted by export orders.

Special_Features :

The NARMAT. and the
SRM.

By virtue of the foreign advertising cam-
paign_which is being conducted THE
WIRELESS DEALER is particularly

fitted to carry your export news.

The May Number of this Trade Journal
T will be a special export number and will
B b be of particular interest and value to all
e Foteaa = manufacturers, since there is a potential
market overseas for all British Wireless

Sa bt
goods.

Sbould the BBC. lncertese
m Trade Mattens

Ppsaiing wti
L=y Ay

Do We Nerd f.arge Coik?

The Glargow Wirekem
Exbibition

Available to the Trade only. All subscriptions
should be accompanied by Trade card or business
lettey heading, and should be sentto: The Sales
Manager, Radio Press, Ltd., Bush House,Strand,

Subscription Rates 7/6 per annum (10/- abroad) London, W.C.2.

THE WIRELESS DEALER

BUSH HOUSE, STRAND, LONDON, W.C.2

HIGH EFFICIENCY
LOW-LOSS VARIO-

“FINSTON” VARIABLE CONDENSERS.

By Jahn Seott- Tawarl,F.lml.P.,
AMI.E.E,

COUPLERS Radio Press. Book Reliable !
S8 BOOKS are Keliable .
3 CIRCUIT 12 / 6
200-600 METRES ! oS Post
'rice Free. Prics  Free
SEND FOR NEW CATALOGUE 1 Wireless For All 8d. 11d. 13 500 Wireless Questions Answezed 26 28
By John Scolt-Taggart, I"Jml l By G. P.“Rendal!, B.Sc., and E.
of COMPONENTS OF ADVANCED DESIGN e A wf 1 - » Redpath
im plifie: ireless o 8,
The FORMO COMPANY, e e Flnst.P, X B,Tlﬁ’:ﬁiﬁwﬁ’“ﬁi’,ﬁ"w RE, S
Crown Works, Cricklewood, N.W.a. 3 How to Make Your Own Broad- A3y, iascalviles irehie gigavi 50
casthﬂe:eivnr - > 16 U8 AMLEE. v
By ,f"“ Taygart, FlInst ., 18 Home Built Wireless Components 2.8 2/8
4 Bow to Erect Your Wireless 17 Wireless Sets lor Bomo Con
rial e VL U struotors . 2/6 28
By 8 Mitiell, A:M1.E.E. By E. Redputh.
& The Construction of Wireless 18 Tuning Cous and How to Wind
Receiving Apparatus 16 1/8 Them ot .. 1% 18
By P. D. Tyers. By ¢. I’ Kzndau BSc
6 The Conslrucuon ol Cryslal 21 Six Simple Beis 18 18
Receivers 5 18 18 By Stanley Q. Rallee, M LR E
By Alan L. M. Douglas. 22 Switches in Wireless Circuits .. 1/8 L/8
7 Bt;:;lu;zhh:(e a “Uml % Wln Bt s By Oswald J. Rankin,
ecelver . -
By E. Redpath, 24 Wu-rless Faultsand Bow to Fmd aiear
8 Pictorial Wirsiess Circnits DI VL VL n, R w Hallows, 31.4.
c l- bl d . bl = 2 By Oswald J. Rankin. Radio 18/ 15/8
omponents are reliable and reasonable 1a price. § Wireless Valves Simply Explained 2/8  2/8 ook E“““‘H R:;‘" B kT /- 15/
By John Scot-Tupyart, F.Insi.F.. (T e e (Hons),
AMIE.E.
“FINSTON” LO-LOSS COILS. 10 il Wiedes T o 8. 310 g;d;mﬂngg;; ”fgm;mgg"; ;- ol e
y n Seolt-Taggart, nat. P, hd
N iH) MAEE. 4.06.1, D1.C.
FlNSTON HLAMENT RLS]STANCES' 12 Radio anves and How to Use Elementary Text Book on Wire -
2/6 2/8 Jess Vacnom .10« 10/6

By John Scolt- Tuygarl P Insl P
A.M1E.E.

“FINSTON” FIXED CONDENSERS.
Obtainable from all dealeys.

All the above can_be obtained from Wireless dealers,
book-sellers, bookstalls, or direct from ept.

Finston Manufacturing Company, Ltd., R A D ][ O ]p) R E S S ' L T D
45, Horseferry Road, London, S.W.1, BUSH HOUSE, STRAND, LOJ?\IDON, 'W.C_.Zo.
rarrs Ad.
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That the Summwer
Teuition of Electra-
dix Radios Cata-
\logue contains tle
finest Bargains
ever o-ered. 600

a wonderful

unique gadgets,
Send 4d. Stamps.
ELECTRADIX

FADIC S,
918, WPPER THAMES IT.. E.C4.

CAN TAKE IT
& FROMME?

illustrations of

selection of

REPAIR

Headphones, Loud Speakers and Trans-
rewound and reconditioned

EQUAL TO NEW !

. and returned same day on c.o.d. system. n

A customer writes: ‘‘—lhanks to lhe ex-
cellent mansier in which 3¢ was reconditioned

the results achieved have been astounding.” -

VARLEY
- Magnet P:m{"
ors :
Co. Oliver -
Renewal T
Dept. S :
Woolwich Baep .
8.E. 18.

PAY AS.YOULISTEN !!
%oud Speaker Sets of Fine Quality
1o sulta pockers A/=1t0 10/~
A Posteard brings particulars, WEEKLY
RADIAX, LTD., ., ¢o o e, |

RADIAX
TOROIDAL COILS

Ultra low-loss, . Selective,
Fieldless, does not pick
up interfering signals. g
Consist of two Toroidal %
+Coils, an inner and outer.
Can be used as primary
and tuncd secondary for
Aerial of H.F. valve
coupling, also as Aerial
or tuned ancde with
reaction.

Double Coil, complete as shown 126
Complete with holder on base 13/9

Postage and packing 6d.

RADIAX, Ltd.,

40, Accessory House, Palmer Place, Helloway, N.7

Parrs As.

Small Parts

R

.
L 2t s
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moving coil-holder, fine adjustment
being obtained with what is gener-
ally the fixed socket. The moving
socket is directly controlled by a
large knob on the end of a spindle,
while the other socket carries on its
side a wedgeshaped piece of in-
sulating material.  This is kept
in contact with a metal sphere by
means of a spring attached to the
lower edge of the coil holder.
The sphere is tapped, a screwed
spindle teing passed through it.

As this spindle is rotated, the
sphere moves up or down the rod,
and thus, according to its position
on the wedge attached to the coil-
holder, this moves nearer to or
further from the other coil socket.
A very fine adjustment is ob-
tainable by this means, the ten-
sioning spring being strong enough
to ensure positive control.  This
component is well finished and
robust, while standard makes of
plug-in coils were found to be a good
fit. The insulation resistance be-
tween plug and socket was found
to be infinity,

—

Neutrodyne Condenser

E have received a sample of
their baseboard mounting
Neutrodyne Condenser

from Messrs. A. F. Bulgin & Co.
for test and report.

A circular ebonite base 1} ins. in
diameter carries a small cylinder of
insulating material, from the top of
which projects a slotted screwed
metal rod. This may be adjusted
by means of a special insulated
handle supplied by the maker, and
may be locked in position with the
aid of a knurled nut. Two soldering
tags allow connections to be made
to the component, which is very
neat and compact,

On test the maximum value of
this condenser was found to be 2.6
micro-microfarads, while its mini-
mum was somewhat less than 0.3
micro-microfarad, both very low
values.
was found to be infinity.

This is a useful component which

- might prove satisfactory in a neutro-

dyned H.F. amplifier, where valves
having a very low internal capacity,
such as .06 amp. type, are used.

Correction.

iIn the April issue of MODERN
! WIRELESS, a test report:
iappeared of a repaired valvei
isent in by Messrs. ‘ Radion
i Valves Co., Ltd.”” This should

ihave read ‘‘Radio Valves, Ltd.” !

' 1003

Its insulation resistance |

Richmond, Surrey.
N o . Y N o

"'“nu“q .

!
. "u%(’!

This week-end

build youroun
loud speaker!

First . of all go to your
dealer and satisfy your-
self that the “Lissenola,”
costing only 13/6, really
is fully equal in power
and tone to any loud
speaker on the market.
Ask your Dealer to put
on the best loud speaker
he has in stock—then
use the same horn on
the “Lissenola” and see
if you can notice any :
difference.

When you get the “Lissenola”
home you can build a kern
yourself for a few pence, pto-
viding you with a powerful
instrument which will compare
with-any expensive leud
speaker: you have ever heard.
Or, if you prefer a ctone-
principle diaphragm—very
simply made—you should get
a Lissen Reed as well (1/- ex®¢),

If you have never heard a
“Lissenola” there’s a surprise
in store for you.

Before buying ask your
dealer to demonstrate the

LISSENOLA -

LISSEN LIMITED,
20-24, Friars Lane,
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Voltage - 3.7 volts.
Consumption

PRICE 22/6

st - -

Leaflet S.S. 17
gives full particu-
lars. Your Dealer
will be pleased to
order Six - Sixty
Valves for you if
he is out of stock.

The Electron Co,, l.td Teinmph House, 189, I(egcnl Slrccl, Loadon, V.1 8

004

.I amps,

to Remember

I

Che AlF oluer Qitr

“All fresh—all fresh—lquly flowers—

all fresh.

So she se.l]s them, confident that
they will give real pleasure to every-

one who buys them.
SIX-SIXTY VALVES

will give you real pleasure because
they ensure perfect radio reception
and are specially designed to suit

your individual requirements. Take,

for instance, Power Valves. The
SS.7 is a wonderful D. E. Power
Amplifier, voltage 3.7, consuming
only .| amps filament current. Here
you have a real Power Valve that
can be satisfactorily operated either
from dry cells or a 4-volt accumula-
tor, a valve which will effect a real
economy for you. The time and
money previously incurred in accu-
mulator recharging wiil be cut down
to an almost negligible quantity, and
this economy is not effected at the
expense of good repreduction.

The S.5S.7 1s absolutely non-micro-
phonic, and combines a wonderful
purity of tone with unequalled
volume:  There is no valve that can

boast of a longer life, because there
is no valve that operates at a lower
temperature.

For PERFECTION OF QUALITY
insist on SIX-SIXTY VALVES.

May, 1926

over a wide
range of frequencies

good reproduction of all notecs, tones,
instruments and voices, the trouble can prob-
ably be eliminated by the use of the B.T.H.
Transformer, Its chief characteristics are:

HIGH AND CONSTANT AMPLIFICATION

over a wide range of fr que-cies (see curve below).

PERFECT REPRODUCTION, free from distor ion,

with maximum volume and absolute purity of tone.

TOTALLY ENCLOSED and thus protected from
moisture, dirt, and mech nical damage.

UNIFORM RESULTS en:ured by the use of a single
spool of mo.lded - composition to contain all windings.
Separate spacers not employed.

NEGLIGIBLE LOSSES—the result of careful design
and workmar ship.

LARGE CORE perfectly jo'nted, eliminates stray fields

and renders screening unnecessary.

IF your loud speaker does not give uniformly

Made in 2 ratios

4:1 and 2:1

: B e e |
B—erusromm
T AMPUFICATION CURVES T |
1 WITH BA.VALVES |

s
&
123
I
mm

1

g
s
2
©

ls] |
T

3

Y

§|

g-—r
g_L
i
g._l

65 | |

I“._
i

?49 B.T.H.
L.E Transformer

nsist on BTH-the Best of All

The Briish Thomson Houston Co. Ltd..
Crown House. Aldwych.London W.C..

Tell the Advertiser you saw it in “ MODERN WIRELESS,”
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AM frequently asked the
question: ‘“ What, in your
opinion, will be the next

great development in wireless ? *’
and to this question I always
answer that, in my opinion, the
next and most logical step will be
the establishment of “* Television,”
or the power to see objects at
any distance, through the same
medium by which we are now
enabled to hear sounds by radio
from all over the world,

Receiver Development

Wireless receiving sets-have been
developed to such a high degree
that we need not expect any re-
volutionary improvements to be
made in them for some years to
come. The receiver is now at the
stage of development such as the
automobile reached ten years ago.
The improvements made since then
in the automobile have been only
in the refinement of its various
parts; and it will prove exactly so
with wireless.

So, when I speak of television,
I do not predict a novel type of
radio set, but rather the creation of
a device which can be attached to
the existing receiver. It will be
similar, in its relation {o the present
wireless set, to the loud-speaker,
which can be connectcd regardless
of whether the receiver is of the
vintage of 1923, or the latest 1926
model.

An Analogy 3

This may seem to be a rash,
off-hand statement, but a moment’s
consideration will show that it is
not. For instance, you can listen
to a full orchestra with your wire-
less set and (providing you have
good transformers and your loud-

speaker will take both the upper
and lower ranges) you will find no
trouble in distinguishing the notes
of the bass drum from those of
the piccolo, even though both
are playing at the same time. In
other words,you hear s.multaneously
a number of different instruments
without their interfering with each
other.

Through the future application
of television, it is quite logical
that while a station is broadcasting
a song, you will be able to see the
face of the singer at thz same time,
through a transmission on the
same wave to which you are tuned
in, for the following simple reason.

The Acoustical Frequencies

The range of acoustical fre-
quencies is really very narrow, and
does not take in a wide band ; the
human ear responds to no vibra-
tions above a frequency of 23,000
per second. That is the reason
why the so-called radio ‘' carrier ”
is inaudible. To the non-technical
reader it may be explaincd that
the * carrier ’ is the fundamental
wave emitted by the transmitting
station, which is in space at all
times when the station is trans-
mitting. When no one is speaking
or singing at the broadcasting
station studio, you hear nothing
but a faint rushing sound in your
rcceiving instrument. The vibra-
tions of this carrier run into millions
per second, and that is why we
cannot hear thcm directly.

No Interference

1f however, television is perfected
(as it aimost surely will be during
the next two years, or perhaps
sooner) it will be possible to
impress the television

1005

.mpulses

Television and
the Future

by HUGO GERNSBACK,
F.R.S.

A discourse on developments
in ‘‘seeing al « distance.”’

e
# Mr. John L. Baird with some §
i of his television apparatus. &

upon this sam: ‘' carrier ” which
brings the sound :mpulses to your
set. Thsse television impulses,
being of a frequency too high to
bz audible, will not interfere with
your loud-speaker; and the tele-
vision picture, for the samz: reason,
will not be mixed up with the
speech, any more than a violin
or a piano, both of which you can
readily distinguish with your ear,
This is an inadequate comparison,
because thz separation between
the acoustical band or audio fre-
quencies and the radio-frequency
band is enormously wider than
that between any two audible
notes of music ; and it will, thzare.
fore, be practically impossible for
the ‘‘sight” waves and sound
waves to interfere with each other.

A Television Attachment

I have pointed this out to bring
home the point that, when tele-
vision is finally brought about, it
is quite probable that to-day’s
wireless sets will be adapted to
this new purpose; and that it
will be possible to connect a tele-
vision attachment right to your
present set and thereby see what
is going on all over the country
while you are enjoying the pro-
gramme. Not only will it be
possible to see the entertainers
at the broadcasting station to
which you tune in, but everything
that is broadcast for sound only,
to-day, will be broadcast by *‘ re-
mote control *’ for television as well.

Nearer than we Realise

Wireless television, it must be
said, is nearer at hand than most of
us realise. The inventors of the:
entire world are racing frantically
for the goal, because they realise



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

MODERN WIRELESS

Yol ¥

spetral Fe

Special Features

A ONE DIAL REFLEX RECEIVER
By E. J. MarriorT.
CONTROLLING REACTION WITH A CON-
DENSER., A Reinartz Single-Valver
By Pruinie H. Woop, B.Sc. . F.PSL.

AUTO.COUPLING AND THE VARIOMETER.
An Unusual Crystal Set

By H. 1. Barron-Cusprie, WhSch.,, B.Sc.,
ACG.L, P.LC. AMIEE

A 3-VALVE DUPLEX RECEIVER

By C. P. Auumwson, AM.LRE.
WAVES ON THEIR WAY

The second of the Talks to Beginners

By Percy W. Harris, M.LRE., Editor.

SOME H.F., TRANSFORMER CIRCUITS

By J. H. Reyner, B.Sc, ACG.L, D.ILC,
AM.LEE.

LISTENING-IN AT A MILE A MINUTE

By Caer. L. F. Prucck, BSec, FR.AcS,
F.R.Met.S.

FAULTS IN VARIABLE CONDENSERS
By G, P. Kenpatrg, B.Sc.
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» Piice of

Every set descnbed in TuHe WireLess CoNSTRUCTOR
functions. Before the circuit, layout, etc., are published
the set has to undergo a searching test.- ** Constructor ”’
sets are proved efficient.

The 3-Valve Duplex Receiver described in the May issue
of The WireLess CONSTRUCTOR employs two separate
detector systems, so that a long-wave and a short-
wave station can be received simultaneously without
interference. You can therefore listen to 5XX while
other members of the family are listening to the local
station.

Free Blue Print Service.

Every home constructor will appreciate the gift of a
genuine back-of-panel blue print of the set he is
anxious to build.

To all readers of THE WireLEss CONSTRUCTOR we offer
this gitt. All that you have to do 1s to read the current
issue, decide which set you wish to build and then fill in
the coupon on the last page and forward it to us.

Obtginable  from all Newsagents, Booksellers and
Bookstalls, or direct from the Publishers.

Subscription rates : 8/6 per annum, 4/3 per sixmonths,

RADIO PRESS LTD., Bush House, Strand, London, W.C.2
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that in television they will have
created a grecat new c(mancipator,
much greater than the telephone
or rad.o communicationsitself.

In America, Mr.” C. Francis
Jenkins has been in the fore-
ground in television experiments ;
and he has achieved success in
making it possible to transmit
and receive the outlines of moving
objects by wireless at the present
time. In this country, Mr. John L.
Baird, who has been on the same
track, has accomplished a great
deal ; in France Professor Edouard
Belin has also produced results,
and similar wcrk has bzen done in
many other countries. Television
is now ‘“‘in the air” and I shall
be very much surprised if this
great new art does not step out
of the laboratory into every-day
use, scme time in the next two
years or less.

Light-sensitive Ceils

Back in 1915, and again in
1918, I wrote a series of articles on
television which were the first,
I believe, published in the technical
Press. .At that time we had only
the selenium cell as a * photo-
electric”’ or light-sensitive sub-
stance ; but it is sluggish and does
not follow changes of light with
sufficient rapidity.

It has been superseded recently

by some very excellent light-
sensitive cells, which react to
changes in less than one ten-

thousandth of a second ; and this
improvement makes television an
assured possibility to-day.

Simple Apparatus

We should not be surprised, also,
when the tnal apparatus is evolved,
to note with what simple instru-
ments television can be accom-
plished. It is my belief that the
successful device will be simpler
and of fewer parts than our radio
receivers are to-day, and it is
quite possible that within the next
ten years less than £15 will purchase
a complete television attachment
which will perform well.

Of course, for a long time to
come, transmission will be only in
black and white, giving an effect
similar to that seen in motion
pictures now, but colour trans-
mission will come I .ter,

An Erroneous Idea

At this point I desire also to
correct an erroneous idea about
television, which is much in vogue
now. Many people think of it
as ‘radio motion pictures.” Of
course there will be no motion
picture equipment of any kind in
the wireless television apparatus.

MODERN WIRELESS

Television does not concern itself
with such methods at all. Iz
reality you will see at a distance,
just as if you had a telescope
through which you could observe
anything going on in any part of
the country.

A Popular Development

Television between broadcast
stations and the broadcast public
will: become very popular. If
the telephone companies wish, they
can make simple attachments' for
the present-day telephone, so that
you can see the person at the

other end with whom you are con-.

versing. A lot of people will
throw up their hands in horror
at this idea, because the idea of
television added to the telephone
will suggest a reduction of their
privacy to the minimum enjoyed
by a gold fish.

This need not be feared, however,
because a pushbutton in the tele-
phone mounting will insure that
the person calling cannot see you
unless you wish it. This is a very
simple detail,

In Time to Come

As to wireless television between
private parties, I must admit that
this lies much further in the future,
perhaps twenty-five years or more,
for there are not enough wave-
bands available to make it possible
for thousands to talk to each
other at the same time. On the
other hand, two wireless amateurs
can converse by wireless telephony
even to-day; and if, in the mext
two years, they are enabled to
place television attachments on
their receiving sets, it will result
in a situation of tremendous interest.
But the individual application of
television to every one’s personal
convenience will not be practicable
for many more years.
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, The New
Copex Coil

designed in conjunction
with Mr. J. H. Reyner, B.Sc.,
of *“Wireless Weekly ”

Is for use in Aerial and H.F. circuits. Beingfully
shielded and earthed there can be no inter-action
between coils, neither can outside interference be
picked up. Consequently the Set is wonderfully
stable, infinitely more sclective and capable of
lulferior tone with a complete absence of mush.
All cofls are interchangeable on a standard six-
Fm base. Copper unit and base 15s,, Plug-in low
oss coils from 43, 6d. upwards according to
wavelength,

Try Keystone ASTATIC
COILS in your Special Five.

The astatlo windings used in these coils and
transformers are designed in such a manner that
only a barely perceptible field is thrown out. In
this way all parasitic oscillations, mainly due to
stray coupling between coils, have becn greatly
minimised, and if the astatic coils are arranged
correctly no coupling at all will occur, Thus ore
of the greatest difficulties in H.F. amplification has
been removed. The size of the wire, the spacing,
the shape and the mechanical strength of tha
Keystone Astatic Coils and Transformers make
them pre-eminent in -their type. The astatic
windings are at present applicd to our well-known
Low Loss H.F. and Keystone Universal Trans-
formers, the great advantage of using the new
types being that they are fieldless.
Low Loss. Universal.

Ranges 1 250—500 10/6ea. 300—€oo 10;6¢ea,

2 350—700 5-pin 500—900 5-pin

3 600—1100 bases goo—i1500 bascs

4 900—1800 2/-ea. 1200—2300 2/-ea.

Keystone Universal Trans~
former for H.F. Coupling.

This transformer, as uvsed in Mr, E. J. Martiott’s
1-Valve Retnartz Recerver, described in this issue,
comprises two coils, each of equal inductance,
which are connected to four terminal pins, a fifth
pln belng connected to a tapping on one of the
coils, for use in neutralised circuits. Made to fit
our standard 5-pin base, 78. 6d. each. Bases,
23. each,

PETO-SCOTT CO. Ltd

Head Office, Mail Order and Showrooms &
7?7, City Road, LONDON, E.C.1

Branches : — LONDOR — 62, High Holborn, W.C.1.
WALTBAMSTOW-—230, Wood St, PLYMOUTH —4, Bank
ol England Place. LIVERPOOL—4, Manchester Street.
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money than other leading makes. From
untied dealers or direct.

RADI N < rave you money but beware of
dmitations. Write for free book.

RADIONS Ltd. — Bolling-on
Nr. Macclesfield, CHESHIRE

PAGE
Electradix Radios 3 . 1003
Electron Co., Ltd. e .. 1004
Fada Radio, Ltd. 970
Ferranti, Ltd. .. . 997
Finchett (C. A.) . .. 1008
Finston Mfg. Co., Ltd. . 1002
Formo Co. . 1002
Garnett, \Vhiteley and Co., Ltd.
991, 992
Graham (A..) and Co. 976
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Igranic Electric Co., Ltd. 995
Jackson Bros. .. e 992
Lissen, Ltd. B . 1003
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A WIRELESS “DOCTOR”

1f your set is giving trouble or you want advice,

an expert will callanywhere in Greater London,
ard pnt you right. Ne result, no charv~

BLAGCK, 2a, Wacdville Grove, N.16. Clissold 3687.

ACCUMULATOR S
The ldeal Loud Speaker 8attery,
6o volt, 44/-~ 80 volt, 44 /- - cheaply
recharged: 120 von 63/-.
Gua:ameed Good traae terms.

PEARSON BROS.
RD., BEDWORTH, NUNEATON

110, MARSTON

PERFECT Grid-Leak SERVICE ||

Don’t simply ask your local Wire-
less Dealer for a Grid-Leak ;
for the “ BRETWOQOD,” and both | ||
he and it will render you
perfect service.

Al

3/-

EACH

“‘ Bretwood "
carry a Three Years Guar-
antee. Writefor CompleteList, |

PRICE of GRID-LEAK or ANODE RESISTANCE
(With Condenser as illustrated, < /-)
Postage on cither, 3d.

i

May, 1926

PAGE
Mullard Radio Valve Co., Ltd. Coverii
Oldham Accumulators .. 987
Ormond Engineering Co., Ltd... 999
Pearson Bros. .. . 1008
Peto-Scott Co., Ltd. .. 1007
Picketts .. 3 996
Portable Utlhtles Co , Ltd. 983
Power Equipment Co Ltd 998
Radiax, Ltd o . 996, 1003
Radio Communication Co., Ltd. 914
Radio Instruments, Ltd. Cover iv
Radions, Ltd. 1008

Rothermel Radio .Corpo'ratlon of
Great Britain, Ltd. .. .. 1001

Sifam Electrical Instrument Co. 1000
Simpson and Blythe . 1000
Stevens (A. J) and Co. (1914),

Litd. 969
Tunometer Works L5 980
Varley Magnet Co. s .. 1003
Wilkins and Wright 913

SETS

REPAIRS,, ;zkox
TRANSFORMERS
Officially approved by Radio Association

All work guaranteed. Lowest rates
24 Hour Service.

J. W. MILLER, 68, Farringdon St., E.C.4.

'Phone: Central 1g9so.

ask | ||

Products

BRETWOOD LTD, 12-18, London Mews, Maple St Fondon, .1

Parrs Ad,

L &awr | plus carriage.
|| free.
only from maker, saving 50%.

100% EFFICIENT H.T. BATTERY.

As tested by ‘ Modern Wireless,” April, 1
“Ui| efficient tiny sealed-in batteries ? 1 offer ernnnal ed Giant
Unit Dry Cells 1} volts o: 300 p.c. bigger capacity.
. | pare photo 6o volt in leatberette case, 14/6.

1| oak case as tested 19/6, Carriage 1/9, Spare cells 4;-
kvery cell replaceable, Sample ce
Numerous repeat orders. Prompt delivery. Direct

C. A. FINCHETT (Dept. M.), Old Armoury Oswestry.

CONSTRUGTOR\:

Whybuy in-

Com-
In polished

doz. '
, etc.,

COUPON.

Questions & Answers.

In future this coupon must be accom-
panied by a P.O. for 2/6 for each ques-

tion and a stamped addressed envelope.
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Buy It To-Day!
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To possess the Radio Press Year Book is to have at your
elbow the facts and figures essential to your hobby.

The brief summary given
slight indication of the value of this boo

SPECIAL ARTIOLES BY EXPERTS.
Listening to America. By Capt. A. G. D. WEesT, M.A,,
B.Sec:, known to all as the B.B.C. enuineer in charge of
the reception and relaving of American broadcast.

Some Facts About Valve Filaments. By Capt. H. L.
CROWTHER, M.Sc.

Cetting the Best
FRosT, of the B.B

Is your serial as efficient as it can possibly be ? This
article will give vou numerous hints on its erection,
insulation, and other practical matters.

Low-Frequency Magnification. By Capt. H. J. RoUND,
M.C., M.ILE.E.

The name of Captain Round, of the Marconi Company
is familiar to all, and articles emanating from his pen
are at once authoritative aud practical. - This combined
technical and practical knowledge is compressed iuto a
brief talk on this important phase of Radio Reception.

Controlling Oscillation in H.F. Amplifiers. By Major
JayeEs RoBinsoy, D.Se., Ph.D., F.Inst P.

The causes and effects of oscillation in the H.F. stages
wive experimenters much thought aud worry. Careful
study of the facts set out here will help you to solve
these problems.

léom Your Aerial. By Capt. Jaok

here gives on

a rery
to you.

What s Coil Resistance? By J. H. REYNER, B.
(Hongr.), A.C.G.1., D.1.C., A.M.}i.E.E. 2 B P
Discussing the best size of wire to use for yonr tuning
coils, this article gives minch additional information
bitherto very difficult of access to the ordinary reader.

USEFUL DATA.
Valve Section.

_Full particulars of all the lending types of valves are
given in this section.. Their working characteristics are
given in detail, and the respective makers’ curves ave
included for the first time between two covers.

Call Signs.

We have here collated the most np-to-date and comn-
prebensive list of Amateur stations yet published, and
a quantity of useful miscellnneous information in the
most practical form for ready reference.

Wireless Calculations Made Easy.

This section places at the disposal of all the few
calculations which may be considered essential to the
proper enjoyment of wireless as a hobby.

Workshop Section.

. Soldering, wiring, drilling—in fact, every operation
in the construction of a receiver is described in this
section. In addition, mitch useful data on drill sizes,
wire tables, etc., is included.

Obtainable from all Newsagents, Booksellers and Bookstalls or direct
from Dept, M, Radio Press Ltd., Bush House, Strand, London, W.C.2,

RADIO PRESS LTD.

BUSH HOUSE, STRAND, LONDON, W.C2,
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It was inevitable that R.I.should be the first to market a Multi-Ratio
Transformer, and it is inevitable that you must decide on this instru-
ment for the greatest value in volume and purity of reproduction.

You are certain to find the correct ratio for your set if you use the
new R.I. Multi-Ratio Transformer, for the range of ratios and
impedance values available in this instrument is sufficiently wide to
make it suitable

FOR EVERY VALVE AND EVERY CIRCUIT.
Although this Transformer has only been on the market a short time, the
demand has exceeded our highest expectations. We have received large
numbers of letters ‘from enthusiastic users, who find it to be just what they have RATIO TABLE
been waiting for, as it has given an additional purity to their circuits which s
they have been unable to obtain with combinations of other Transformers.
Seven ratios are available, from 1-1 to 9-1, together with impedance valnes

ApYrox. Primary

ranging from 6,000 to 60,000 ohms. Ratio. mpedance

It is totally enclosed in a steel shroud, treated with the new cellulose car __inohms.
enamel, which is practically rmst-proof. The coil itself is treated in such a 1—1 _60.000

way that it is suitable for any climate in the world. The terminal block ali=l 28,000
is a bakelite moulding of cellular design, so as to completely isolate the terminal T i 60,000

connections, thereby increasing the insulation path. | B 7,000
o kg B =

Write for Special Leaflet MW, pi— i 78,000

—6—1 | 7,000

9 —1 | 7,000

THE MARK OF

BETTER RADIO
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