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Eighteenpence invested
now may save you hours
of wasted labour.

IT’S easy to bewise after the event—and it is particularly appeal. Not only is each circuit

poor satisfaction for the man who has ruined shown clearly and free from unnecessary com-

a sheet of ebonite costing 5/--to find out that plication, and in actual picture form (with‘every
when the Set does not work, the fault lies in the component actually illustrated), but every one of
circuit. . the scores of circuits shown can honestly be
Many circuits are published to-day which can only recommended as the best possible arrangement.
give good service in the hands of the expert ; Already this Book has run through one large
therefore, the beginner often finds it difficult to edition and as soon as it gets a little more widely
make a choice. known there will hardly be a'home constructor
Further, many beginners are quite unable to read in the country who hasn’t a copy handy on his
a circuit diagramand are thus quite at sea when bookshelf.
they commence building up a set. g Remember, it contains complete details for all
To those—and also to many more experienced types of Circuits from simple Crystal Circuits to
wireless enthusiasts—the new Book, ‘“ Pictorial those suitable for multi-Valve Sets; and you'l
Wireless Circnits,” by Oswald J. Rankin, will save its cost the very first time you use it.

From all Booksellers, or

g8 o s from Radio Press X1d., Devereux Court, Strand,

Publishers :
wW.C2.

1 Gilbert Ad. 541.
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A Handsome Cabinet Set.

Fuall particalars of how to make this three-valve receiver
are given on pages 415 ‘et seq.
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that this is a special double number ;
the fact is apparent on the . first glance
at the magazine.
not only quantity but quality will be found in
this issue, for no pains have been spared to
" make it by far the best we have produced.
In our endeavours to provide the finest
ossible radio magazine we shall be greatly
Eelped in future by the magnificent response
to our invitation to send in criticisms on the
forms provided with last month’s MODERN
WIRELESS. So far we have only been able to
analyse a portion of the huge response to this
request, and it will be some time before we are
able to complete our study of them. Mean-
while, we wish to tender our heartiest thanks
for the kind expressions of confidence, and,
not the least welcome, criticism.

This month we present for the first .time a
feature which is perhaps one of the most
important innovations in the history of wireless
journalism. We refer to the series of full-page
photographs depicting the construction of a
receiver. With these large and detailed photo-
graphs before him the home constructor is
almost in the position of a man who is able to
borrow the actual instrument, for every angle
is shown and the minutest detail of con-
struction becomes clearly visible. This feature,
together with the improvement in the quality
of the paper on which the magazineis printed,
will still further facilitate the home bwlding
of good, sound and well-designed sets.

One-, two- and three-valve sets have fre-
quently been described in our pages, so that
the reader who keeps his copies has only to
look back through issues of the last twelve
months to find a wide variety of choice. In
this issue we present by way of a chauge a
constructional article dealing with the building
of a ten-valve super heterodyne receiver.
Whilst comparatively few home constructors
will feel inclined to venture upon such an

THERE is no need to ‘tell our readers

We trust, ‘however, that
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undertaking; we feel sure that a wvery -large
number will be interested in the practical
description of a receiver on which the author
is able to receive American amateurs and
broadcasting—even the. 100-metre wave from
KDKA (Pittsburg) using- a° comparatively
small frame aerial. The Armstrong super
heterodyne is perhaps the most efficient of all
short wave receivers, and .contrary to the
common’ belief is relatively simple to handle.
Mr. Kenneth Alford, the designer and builder
of this set, is well known among the amateur
transmitters, his station 2 DX being frequently
heard after broadcasting hours.

Another feature which we think will have a
wider field is the comprehensive article on the
Reinartz circuit with full constructional details
for a building of a three-valve Reinartz
receiver: The reader who is interested in dual
amplification circuits will find in this number
welcome information including practical details
for the building of two different sets, together
with the beginning of a comprehensive survey
of the whole field of dual amplification. At

~ the other end of the scale the crystal user is

4T3

well catered for with two sets of different
design, each incorporating simple and well-
tried methods of tuning.

We would like to draw the attention of new
readers to the section * Tested by Ourselves,”
which, we are glad to see from the answers to
our questions, is widely appreciated by our
readers. This section is made up of reports
on apparatus submitted to us by the manu-
facturers. Each piece of apparatus is care-
fully tested without any regard to the manu-
facturers’ claims, so that whether the article
examined is a simple crystal holder or an
elaborate multi-valve set the reports can be
relied upon as perfectly independent testimony.
Apparatus can be submitted to this section of
the magazine by any manufacturer whether he
advertises in our columns or not and the reports
are published without fear or favour,
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A

Cabinet Recelver
By HERBERT K. SIMPSON

This receiver is designed especially for those
readers who desire to possess an instrument

which is quite dustproof.

HE following description of
a handsome three-valve set
should be of interest to
those who like to have a compact
yet attractive-looking set, but who
at the same time like to have some -
latitude for experiment.

In this set provision is made for
two note magnifiers, which may be
used after a rectifying valve or after
a H.F. valve with crystal rectifica-
tion. Thus the set will give good
loud-speaker results from a ‘local-
broadcasting station, _while the
more  distant ' stations ‘' may ‘be
brought in by wusing a high-
frequency amplifier, crystal, and
the two low-frequency valves.

A view of the finished set with
the doors and lid open is given in
the irontispiece, and it is seen
that the panel is mounted verti-
cally in the cabinet. Looking at
the top of the panel, a switch is
seen which controls the filaments ;
immediately beneath this are
scen three sets of holes;” which
permit the valves to be seen, and
the degree of brilliance may " be
judged. Next we see the - three
filament resistance knobs, crystal
detector, variable grid leak, aerial
tuning and anode condensers, and
the two-coil holder. The terminals
on the left, from the top, are aerial;
LT+, LT- and grid bias -,
grid bias —, and earth.” On the
right we have HT+, HT~, and
telephone terminals. The reaction
leads may be reversed by means of
the flexible leads, terminating in
spade terminals, which are con-
nected to the two terminals close to
the coil-holder. The terminals in.
the bottem row, numbered 1 to 7,
are for the purpose of changing the
circuits, and are linked up by
rubber-covered flex, the ends -of
which may be soldered to spade
terminals.

Figs. 3 and 4 show the back of
the panel, and it will be seen that
the valves are mounted on a shelf
above the condensers. This shelf
may conveniently be of wood, with
a hole cut in it to receive the ebonite
strip upon which the valve holders

are mounted. This shelf is fastened

" to the ebonite panel by wood

screws, and thus the necessity for
drilling and tapping ebonite, which

would be essential if the shelf were

of ébomite, is obviated.’

Fig. 1.—When the doors are closed
everything s concealed.

Above the shelf are the three
filament resistances, which are of a
very efficient type made by T. C:
Ball." -These "are obtainable in a
suitable- form - for either. bright ‘or
dull emitter valves, and care should

be taken to purchase the correct
type for the valves to be- used.
The type designed for duli emitters
may be used for ordinary valves,
but as they would have to. be set to
the position 'of maximum current,
no adjustment would be available.

Between the detector (whether
valve or crystal) and the first note
magnifier is .2 Pye No. 1 trans-
former, while the second trans-:
former is a Silvertown. The - cir-
cuit diagram is shown in Fig. 2, and
it will be seen that by disconnect-
ing all the terminals 1 to 7, and
joining (4--7), we obtain a valve
rectifier, with- reaction, and two
stages of note magnification, while
the circuit using one high-frequency
valve, crystal rectification, and
two note magnifiers is obtained by
joining terminals (1-2}, (3, 4, 5)—
(6=7). _

The ebonite panel - measures
14§ in. x 101in. x }in., and should
have the surface, or ‘ skin,” re-
moved by rubbing with fine emery-
cloth. The holes for terminals
may be drilled, and the positions
of the condensers,” transformers,
crystal detector, etc., marked. The
positions of these components are
seen in Fig. 5, which is te scale.
The shelf should now be placed in
position, and the supports fixed to
the panel with wood screws, so as

———a -

5

el

Fig. 2,—The theoretical diagram of the receiver.
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Fig. 3—The disposition of the valve shelf. condensers, transformers, etc., will be gathered from this photograph.
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Fig. 4,—The panel from another angle, revealing connections of the lower terminals.
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Fig. 5—A scale drawing of the front of the panel

to clear the moving vanes of the
condensers in all positions of the
latter. The Watmel variable grid
leak is mounted below the shelf, in
between the condensers.

The shelf itself measures 8% in. x
3% in. x }in., and has a hole 5} in. x
1gin. cut in it for the ebonite strip
which carries the valve legs. This
ebonite strip measures 8% in. x
1§in. x }in., and, after the holes
for the valve legs are drilled, is
fasténed to the wooden shelf by
means of wood-screws, the shelf

being then secured in the same-

manner to the supports.

The coil-holder is made from a
piece of 2 B.A. screwed rod, two

flat coil plugs, and an ebonite
knob. A piece of 4 in. wood, the
same size as the coil plug, is screwed
to the ebonite panel, and a hole
drilled through wood and panel for

the 2 B.A. rod. The two coil plugs
now have the'same size liole drilled
-through their centres. The piece
of 2 B.A. rod is passed through the
panel and secured on the under side
by a spring washer and two lock-
nuts. One of the coil plugs has
two small holes drilled in it, by
means of which it is secured with
two wood-screws to the block of
wood previously secured to the
panel. -Distance pieces are now
put on the spindle, and these may
conveniently consist of two or three
brass condenser bushes, such as are
sold by most dealers who supply
parts for building. variable . con-
densers. The second coil plug is
now put on the spindle, and finally
a 2 B.A, screwed ebonite knob is
fitted, so that by turning the knob
the top coil plug is rotated. The
length of rod projecting through

417
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the top plug is adjusted so that the
knob may be screwed hard on to
the top plug. A small holz is
drilled at each side of the fixed plug
for the connecting wires, those from
the moving coil being flexible and
going to the two terminals pro-
vided. The construction of the
coil holder is shown in the sectional
view, Fig. 6. The plug nearest the
panel is for the A.T.I, while the
moving one holds the anode tuning
coil L,. The filament switch may
now be mounted at the top of the
panel, and wiring commenced.
No. 16 tinned-copper wire may be
used, or if preferred square section
tinned-copper may be employed.
The latter gives a very neat appear-
ance, but requires considerable care
in bending to the exact size to fit
between terminals.

A number is given to each ter-
-minal,also to every point to which
connection has to be made, so that
the wiring is much simplified.
Fig. 7 shows the back of the panel,
from which the wiring can be
followed.

List of Parts, Numbered

Circuit changing terminals (bottom

row) 1 to 7 (right to left).

Telephone terminals 8, 9.

H.T.— 10.

HT. + 11,

Tel. condenser (.002) 12, 13.

Aerial 14.

LT + 15. .

LT =, GB.+ 16.

GB. - 17.

Earth 18. )

Fixed aerial condenser (.0001)
19-20.

A T.C. 21-22.

V, G. 23, P. 24, Filaments 25-26.

V, G. 27, P.28, Filaments 29, 30,

V, G. 31, P. 32, Filaments 33-34.

First transformer (Pye) I1.P. 33,
0.P. 36, 1.S.: 37, O.S. 38.

Second - transformer (Silvertown)
I.P. 39, O.P. 40, I.S. 41, O.S. 42.

ATI 343-34.

Anode tuning coil 45~46.

\ Disrance
\ PIECES
WASHER \\ / l
THomIS B RRE Sk R e
SPaING / \
WASHER ol
C (///4 P[Uﬂ I( NOS
| aidee
Fig. 6.

Constructional details of the
two-coil holder
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Fig. 7—A diagram from which the actual wiring can be carried out

418



March, 1924

Anode tuning condenser 47—48.

Grid condenser (.0003) 49-50.

Variable grid leak 51-—52.

Crystal detector 53—54.

Filament resistances R, 55-56.
R, 57-58.
R, s59-60.

Filament switch 61-62.

Transformer condenser 63-64.

The numbered points to be
joined are enclosed in brackets :—
(1-44—20-21-51-50), (2-52-23—49),
(3-48), (4-45), (5-39-8-11-12-63~
35), (6-54), (7-64-36), (9-13-32),
(r0-43-18-15-22-25-29-33), (14—
19), (16-62), (17-37—4I), (24-53-
47_46)1 (26_55)' (27_38)' (28"4O)n
(30-57), (31-42), (34-59) (56, 58,
60, 61).

The cabinet is seen in the photo-
graph (Fig. 1), while full dimen-
sions are given in Fig. 8.

The following pieces of wood
will be required :—

1 Top .. 10}in. x 10}in. x§in.
¥ Base .. I2 in. x11}in. x§in.
2 Sides .. 14% in. x ¢ in. x} in,
I Back .. ¥4%in. x 10 in. x4 in,
e Doors .. 14%in. x 5% in. x} in.

= é,é%./ ==

These should be planed up
smooth, finishing with.fine sand-
paper, then stained and polished.
The top and base may be shaped
as shown before polishing.

Inside the cabinet, at a distance
of 2}in. from the front, are fastened
two strips of wood on each side,
} in. apart, between which the
ebonite panel is held.

Each door is secured to the
cabinet by means of two brass
hinges, as is also the lid. For
fastening the doors small bolts may
be used, or ‘“ball and socket”
fasteners, in which the ball is fixed
to the underside of the door, and is
depressed as the latter is swung to,
until it becomes lodged in the
socket screwed to the base of the
cabinet. A small lacquered brass
handle is secured to one of the
doors to facilitate opening the
latter, and a strip of beading may
be fastened to one to conceal the
division between them. If desired,
holes may be drilled in the sides of
the cabinet for battery leads, etc.,
to pass through to the two vertical
rows of terminals.

== //L’?/, =
; ‘SECTION 4.8 5% — -
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Fig. 8.—~Practical details of the cabinet
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Care must be taken that the two
coils are kept apart, or interference
may be caused by oscillation to
other listeners-in.

As will be seen from the circuit
diagram, the constant aerial tuning
system has been adopted, making
the tuning of the set extremely
simple.

It is necessary to see that the
row of terminals along the bottom
of the panel are correctly joined for
the circuit in use, and also that the
terminal (L.T.— G.B.+) is joined
to the terminal G.B.— if no grid
bias battery is employed.

If no reaction effect is noticed on
bringing the two coils together the
flexible leads should be reversed,
as if the coil is connected the wrong
way round it will tend to reduce the
strength of signals.

Results.

The set will give excellent loud-
speaker results from either circuit
up to about 30 miles from a broad-
casting station, while good phone
signals are obtainable from the
circuit using a high-frequency valve
on distant stations.

The “ AH-Concert”

Set
To the Editor of MODERN WIRELESS
SiIR,—1 feel I must tell

you how pleased I am with your
““All Concert” set. I made it with
a few alterations of my own which
were more convenient to me; for
instance, I put the fourth valve
all in the same cabinet, instead of
in a panel by itself. I have a
D.P.D.T. switch, to cut it (the
last valve) in or out, reversed the
positions of aerial and earth, L.T,
and H.T. (in my case it suits me
better this way) and I have brought
the 'phone terminals all along the
front of the cabinet } doz. pairs
all in parallel.

It is tip top, and with the four
valves, works a loud speaker
beautifully. The only fault is that
I cannot hear London when Cardiff
is going, the latter refuses to be
cut out; however, a variometer
in place of A-T.I. and condenser
may cure it, I shall try it.

Yours truly,
V. TuGwELL,
Trelawney House,
Kilkhampton,
Cornwall.

Epitor’s Nore.— We do not
agree that a variometer would
ncrease the selectivity, A wave
trap would be best.
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For Millionaires.

OMETHING, I have always
felt, is lacking in the long
list of wireless circuits and

wireless sets that have so far made
their appearance. @ We have de-
signed sets for the young, sets for
the old folk, sets for my lady’s
boudoir, sets for the flat, sets for
the country house, sets for the
beginner and -sets that would
finish anyone. Our manufacturers,
keenly alive to the needs of the
moment, have placed upon the
market” midget- sets in * match-
boxes, giant sets' in grand pianos,
and medium sets in almost any-
thing ycu like. But so far, even
in our wireless dreams, we have
considered the needs only of those
of more or less moderate means.
No attention has been paid to the
requirements -of ‘the plutocracy,
amongst whom' we may number
such worthy citizens as -the pro-
fiteer, the idle rich and the Poplar
dustmen. * It'is quite impossible
for these people to do themselves
justice in the matter of wireless,
for though you have your set
mounted in a - Chinese lacquer
cabinet and fitted with solid gold
terminals you can hardly spend
more - than a’ paltry - thousand
upon it.

And even this will not give the
plutocrat a set that is really worthy
of his position. -What he wants
is -valves, valves and yet more
valves, for, no matter how imposing

its outer shell may be, no set is:

really impressive if it contains but
four or five glowing bulbs. Hither-
to the difficulty of adding to their
number has been well-nigh in-
superable owing to the nasty little
habits inherent in high-frequency

#4 e g
‘..&l" l\h,_: .r— :
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amplifiers, which seem to take as
their motto ‘ Two’s: company,
three’s a crowd.” So much do

.they resent the presence of a third

that a pair which has previously
been perfectly well behaved will,
upon the increase in their number
being made, give the worst possible
exhibition of tantrums. They
will squeak, scream, howl, oscillate
and back-fire, telling you in the
plainest of language to removye the
offender.

The Problem Solved.

For this® reason it has so far
been impossible to produce a set
really worthy of such stately old
English homes as those of Sir
Blennerhasset = Bluffingham  (né
Aaron Goldsiicher) or Lord Bounder-
street, the eminent paper manu-
facturer who won his spurs so

‘nobly during the cataclysm of a

few years ago by introducing the
Daily Quintuplicate Nil Return
System for all units. Their needs
cry aloud to the heavens. It is
essential that some means should
be found whereby they may be
able to employ the number of
valves to which their exalted
position obviously entitles them.
For this reason I have for some
months past devoted my entire
energies to. the production of a
really worthy multi-valve set so
stable that it will positively eat
out of its owner’s hand and so
imposing that ‘it cannot fail to
win him instant repute as a prince
among wireless men.

The whole secret of the new
circuit lies in the wonderful system
of paradio-frequency valves which
give such perfect control of the
set, though there is no limit to

420
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the number -which may be used
before the rectifier. In the dia-
gram a mere quintet of paradio-
frequency valves (Vi to Vsj)
shown.  This is simply because
the pages of MoDERN WIRELESS
are limited in size and the Editor
flatly refused to allow the circuit
to be continued overleaf. Draw-
ings of the circuit in gold, silver and
red upon silk scrolls measuring
six feet by three feet will shortly
be available at fifty guineas apiece.
It is intended that one of these
should be hung in the hall next
to the family tree and, if possible,
close to the portrait (abtainable
in Tottenham Court Road) of that
ancestor who came over with
William the Conqueror. The
combination will undoubtedly en-
sure immediate entry into the
best society, and there will be no
question about the owner’s be-
coming permanent chairman of the
local wireless club. ' The set itself
should be mounted in a genuine
Louis Seize cabinet, one of the
marquetry panels being cut away
in order to accommodate the horn
of the loud-speaker. In this way
even the most useless piece of
antique furniture can be made to
work for its living . -

An Acknowledgment.

Though one likes to lay claim
for originality for even the simplest
wireless circuit, it must usually
be admitted that the child of
one’s brain owes its origin to an
inspiration received from someone
else’s products. In this case I
must acknowledge my indebtedness
to. Captain B. B. Chuckersley,
the gifted designer of the seventeen-
valve set which was recently used

ik ullﬂﬁ.lt"' by
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by him with such marked success
for the reception of Transatlantic
‘atmospherics.  But for his fine
example I might well have. lost
heart when, after countless ex-
periments, light refused to dawn!
But as it Is, my unremitting
labours have produced a set con-
tammg ‘even more valves,
capable ‘of receiving still more
ear-sphttmg atmospherics, . - es-
pecially if the Silenf Perfecto
high-tension battery made by

Messrs. Crackle and Fizz is fitted.

The valves should preferably be
of the most expensive type of
dyll emitter, and it is well to have

the receipt for them framed and.
close.

hung upon the wall in
proximity to the cabinet itself.

and

matter what may be their number
or what voltage is delivered by the
high-tension battery. Another
feature is to be found in" the free-
action coil L 3, which, though of
the largest size and tuned by the
variable condenser C 3,is yet guar-
anteed to be incapable of causing
the set to energise even the closest
of neighbouring aerials. As will
be seen the coupling used between
the paradio-frequency. valves is
an ingenious modification of the
well-known tuned anode method ;
the variable condensers C5 to
C 8 are placed in series with the
inductances L 5 to L 8 instead of
in parallel in -the old-fashioned
way. It is surprising that this
simple transposition should not

/A
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its fullimpression upon the audience,
especially if their eyes are as wide
open as their ears. The owner
should begin by cutting out one
note magnifier and substituting a
pair of telephones for the loud-
speaker. Having tuned in 2 LO
to perfection by means of the con-
densers C1 and C2 and. the
variable coupling between the in-
ductances L 1 and L 2, he should
then detune the circuit L 2, C 2,
and decrease the coupling between
L1 and L2 until signals are -but
faintly = audible. This having
been done the loud-speaker may
be brought into action once more,
and the second note magnifier re-
connected. The right hand should
now flutter lightly over the knob of
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The Millionaire's Own.

The Circuit.

A glance at the diagram will
serve to show the beautiful sim-
piicity of the circuit which I have
named the Corona Curondel. Itis
claimed that no existing circuit
diagram rises to such heights as
R 13, L 8 and C 17, and.it is doubt-
ful if any set so far produced can
show such an imposing array
of knobs, handles and other acces-
sories essential for the proper
overawing of visitors, The secret
of the ease with which it can be
handled is to be found in the
presence of the paralysing con-
denser C ¢ which effectually stops
any .nonsense on the part of the
‘paradio-frequencv amvlifiers. no

have occurred to the fertile brain
of any other inventor, for it has
the most extraordinary soothing
effect upon even the wildest high-
frequency valves.

Methods of Operation.

The set is not intended for long
range work, quality of reception
and stateliness of design having
been aimed at rather than the
power to bring in ‘‘ mushy *’ noises
from great distances. It is at
its best when used in a London
drawing-room for the reception of
2 LO. Its operation, though
delightfully simple, requires to be
carried out with a little care, as
otherwise the set may fail to make
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The Corona Curondel Paradio Frequency Circuit-

the condenser C 3 and those  of
the condensers C5, C6, C7 and
C8. As these are adjusted in-
dividually the left hand should
make slight variations in the setting
of the condenser C 2 or the coupling
between L 1 and L2; but the
greatest care should be taken not
to bring signals up to their full
strength until every knob has
received at least one twiddle back-
wards and forwards.

On no account should one's
friends ever be allowed to work
the set. Such a calamity can
always be avoided by the ex-
planation that the circuit is of
the most delicate nature and that
if it .were allowed even for one
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moment to get out of conirol the
:whole of the ‘London- listeners
might well be deafened by the
‘howl that would- be produced far
and - wide over the Metropolis.
There was room in the diagram
only for two low-frequency am-
plifying valves. If, however, a
great volume of sound is required,
there is no reason why any number
‘up to a dozen should not be
added.

A Further Addition.

During my preliminary experi-
ments with the Corona Corudel set
‘I had intended to make use, if
possible, of the duohyperanaca-
tareflexo-regenerative principle
which was fully explained in last
month’s MopERN. WIRELESS. For
this reason I provided the two
terminals X and Y for the attach-
ment of the felix. Possibly there
was a breakdown in the insulation
of ‘the felix employed, for upon
my making contact it gave vent
to an audlo -frequency choke and
left me hurriedly despu:n the fact
that I had buttered its feet and
provided it with a fully-charged
stabilising saucer. As I was
unable to entice any other felix
to take the post which it had re-
signed in this abrupt manner, it
has not been possible so far to

test out the effect of adding the
system referred to.. 1. feel, how-
ever, that good results would be
produced if a Manx felix were
employed, since in "this’ case there
would certainly be a <complete
absence of the scvere brushing
which manifested itsclf during the
few moments available for the
experiment with a felix of the
common or garden.type.

The' Professor Again.

I hardly liked to trespass yet
again upon the kindness of Pro-
fessor A. M. Blow, but as I was
sure that no account of such an
epoch-making invention as the
Corona Corudel circuit would be
complete without an opinion from
him I put aside my better {feelings
and dispatched the set to him to
be tested. The very next morning
T received a telegram: ‘‘ Heartiest
congratulations; could not have
done better myself.” His letter
followed by a later post. “ Your
last invention,”” he writes, * effec-
tively solved the problem of wire-
less for the million, now with equal
skill you have solved the problem
of wireless for the millionaire.
You will pardon me, I hope, if
I suggest yet another use for your
wonderful paradio-frequency cir-
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to my friend Sir Everard Bumpleby
of Harley Street, who has several
severe cases, of oscillator’s twitch:
under his care. One of these he is
treating by means 'of the Corona
Corudel. “"He has just telephoned
me to say that this patient, who
was previously distraught and at
times inclined to violence, is now
sitting happily before your cet
mcessantly twiddling the knobs
of C3,Cs5, C6, C7 and C 8 with.
a smile of complete beatitude upon
his face. Sir Everard-has had those
of C1 and C 2 specially boxed in
so that the patient cannot reach
them. He can thus, as the eminent
doctor wisely remarks, tune his
plates and wangle his reaction
until he turns pink without doing
the slightest harm  to anyone.
Both Sir Everard and I are of the
opinion that from a medico-psycho-
therapeutic point of view the
Corona Corudel has a great future
before it. He has recommended
its adoption at the Chirpsqueak
Mental Hospital, which deals, as
you are doubtless aware, ex-
clusively with cases of ingrowing
radiomania, Hitherto these cases
have been regarded as quite hopes
less, but Sir Everard now venture-

to prophesy that a cure is in

sight.”
TuE LisTENER IN,

To the Editor of MODERN WIRELESS.

SIr,—With reference to your
article on ““ A Simple Reflex Set”’
it may interest you to hear of my
experience with a similar set.
set was made up from that shown
in The Wireless Weekly of May" 23
last, but with aerial reaction added.
On November 19 I heard quotations
and market prices being given, and

at 1r1.15 p.m. the call read as
W.Z.Y. (?), and very distinctly
“ Schenectady, New' York " (this;

of course, before relaymg started).

I have read ‘many disparaging
rémiarks in various quarters as to
Reflex circuits; *but I am con-
vinced that 1t is a most economzcal-
and efficient circuit.

I think that the writer of * What
is the range -of your ‘set " very
much under-estxmates ‘the range of
a set; and I entirely disagree. I
can get all British -stations with'
clear speech on phones at any time,
including Aberdeen—500 miles, the
latter being, unfortunately,pmsoned.
with Morse—and generally-without
undue fading. (xla,sgow and New-
castle’ are exceptionally strong,
and often strong enough to be
decently audible on a loud speaker.
I also get Brussels and Paris

. for

(Ecole Superieure) at good strength
most -times.

Most stations can be heard with
reaction right out;” but the set is
not then -véry Selective; and I
think ‘A Simp’e® Reflex Set”
would fail in this” respect’ éxcept
a near-by station. With
reaction, it is very selective indeed.

I find the set is most stable—
quite different from sets using a
valve detector, ‘and the tone is very
much better. .

The’ crystal is, of course, the vital
point.- I .use a Rectarlte crystal
and platinum cat’s-whisker, and
set the crystal with a buzzer, and
if the sound is right with a buzzer
can rely on good reception. I have
at times had the crystal on one
setting for days, but at times it is
awkward. I have also had excel-
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lent results with carborundum and

I use a variometer for the anode
tuning, and basket coils for aerial

The position of the crystal in-the
circuit appears to make a con-
siderable difference, and I get the
best results with the crystal be-
tween the reaction coil and vario-
meter. My aerial is a good one,
about 42 ft. high,and unobstructed,

I have tried crystal and one
high frequency valve, and crystal
and one low frequency valve;
but am quite convinced that the
Reflex does give results equal to
two valves. T use a Marconi R.
valve, with a 4-volt accumulator
and about 70-volt H.T.

I may say that to set crystal
with buzzer I switch off L.T. and
H.T. and break the connection
between transformer and crystal,
and conncct crystal to phone
terminal ; with this extraordinary
circuit, I have had audible speech
from - Glasgow and Bournemouth
with crystal alone, and 2LO 350
miles can always be hrard plainly.

Yours faithfully,
AW

cuit. I sent the set this morning
% SOOOOOOOOOD
g - - g brass.
s “A Simple 3
My g Reflex Set"' g and reaction.
& &
g Reader’s Exp-rlence, g
' 0%
@@ POOOOOVOVOOOOOO®

B.

-Colchester.
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Fig. 1.—The author’s first Reinartz
Recetver,

TN June 1921, the American
Magazine, ‘‘ QST ” published
a short article from the pen
'of John L. Reinartz, of Connecticut,
describing a new tuner he had
invented. This proved very simple
to handle when receiving continu-
ous waves on the short wavelengths
around zoo metres. In March 1922,
a further article from the pen of
the same author showed a number
of improvements in the circuit,
together with sufficient construc-
tional details to enable the average
experimenter to build a set. I was
greatly taken by the idea and
immediately built one, modifying
the design somewhat, for whereas
the Reinartz used a basket coil, in
my model I worked out the number
of turns and general disposition cf
parts so that the conventional
cylindrical inductance could be
‘used. A description of my receiver
was published in this country in
May of that year, and a number of
experimenters built it up and
reported favourably upon it. The
Reinartz circuit used in my first
article is given in Fig. 1. Several
peculiarities in the circuit will be
noticed. First of all it will be seen
that the aerial coil is simply part of
one coil which serves for both grid
and aerial circuits. Actually the
‘aerial ‘coil has very few turns on it
and is practically aperiodic. In this
circuit there are tappings for each
turn of an aerial coil up to 10. The
grid circuit is tapped at 24, 30 and
36 turns (the former used was
about 33 in. in diameter.)
A variable condenser of .0o005
uF was shunted across the grid
coil, The usual gridleak and con-
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The

Reinartz Circuit

and Some Modifications
By PERCY W. HARRIS, Assistant Editor.

The Reinartz Circuit, which is characterised by great simplicity of
manipulation, has not yet received the attention il deserves in
this country. Mvr. Harris is a recognised authority on the Reinariz
Circuit and was the. first to introduce il into England. In this
article he not only explains recent modifications of the original
circuit, bul also gives practical details of how a simple and
efficient three-valve Reinartz receiver may be buill up.
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denser was used, and it will be
noticed that the positive low-ten-
tion is earthed. The telephones are
connected between the plate and
the high-tension battery in the
normal fashion, and on the same
former as the grid and aerial coil,
but separated from it electrically

)

—da

Fig. '2.—7"he f'ig. e r fahan
used with external coils.

Fig. 2.

is another coil of 30 turns, the
turns being wound in the same
direction as the grid and aerial coil.
This coil was connected between

the plate and a variable condenser

of .0oo5 pF, which in turn was
connected to the aerial. Three
additional terminals were provided
marked respectively A, F and G.
These were to enable an external
loading coil to be added when it
was desired to tune the set for
longer wavelengths. By placing
the aerial switch on “ out” and
the grid switch on “ out ” and by
connecting an external coil to the
terminals marked A, F and G,
(the coil being so arranged that
about a third of it was between
A and F and two thirds between
F and G,) the circuit became as
Without the loading coil
the wavelength range of this set
was up to about 400 metres, and of
course the wavelength with exteinal
coils depended upon the size of
these coils. I tried the set quite

_effectively up to 2,600 metres in

this way.

John L. Reinartz himself with one of his tuners:

423
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A three-valve Reinartz receiver,
The construction of this set is
described in the article.

A point of great interest in the
Reinartz receiver is the method
of obtaining reaction. The re-
action effect is a combination of
inductive and capacitative coupling
and is controlled in the original
design by setting the switch on the
reaction coil and by warying the

reaction condenser. In operation
the set proved extremely simple to
handle, for once one had set the
grid tapping switch at the wave-
length range required, and the re-
action switch at about the right
position, the sole controls were the
tuning by mmeans of the grid con-
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Fig. 3:—Mr. G. G. Blake’s modification of the Reinartz circuit,
using a high-frequency stage. - -
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denser and the reaction by means
of the reaction condenser. The
aerial switch was generally set once
and for all to suit the particular
The reaction control had
a special charm, for the building
up of oscillations was so gradual that
one could adjust the set to be on
the brink of oscillation so delicately
that a strong signal would send the
set into oscillation’ which would
immediately stop on cessation of
the signal. Such an adjustment is
very difficult with the ordinary
form of reaction. Furthermore,
when using the set for C. W.
autodyne reception, the.  adjust-
ment of the beat note was extremely
simple. It was a comparatively
simple matter to pick up a C.W.
station on 200 metres or even
lower, and stop on the particular
heterodyne note one desired with-
out any difficulty whatever.

In this form the Reinartz re-
ceiver was- particularly efficient for
C. W. reception, but unfortunately
suffered in sensitivity on damped
signals, such as spark and telephony.
As a general rule it could be stated
that a Reinartz so made was only
about two-thirds as sensitive as a
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Fig. 4. —Remartz s own modification, incorporating low- frequency
reaction.

single valve used with the ordinary
reaction circuit. Against this how-
ever, must be set the simplicity of
handling and the very fine control
of reaction. A month or two later
Mr. G. G. Blake published a modifi-
cation of the circuit incorporating
one stage of high frequency in
front of the valve.

Mr .Blake’s circuit is given in
}‘lo 3. It will be séen that this’is
sumply a tuned anode” high-fre:
quency coupling with the reaction
taken from the second plate. Mr.
‘Blake wound the plate inductance
as a coil, which could slide in and
out of the grid coil using 40
‘turns for it. I have tested out
this circuit very thoroughly and
could not obtain very satisfactory
results with Mr. Blake’s miake-up,
“but on winding the 40 turns as two
layers of 20 on the same former as
the other coil, and increasing the
aerial turns to 20 and not 10, and,
furthermore, by making a different
number of turns in the anode
circuit with a smaller condenser,
satisfactory high-frequency ampli-
fication was obtained. The receiver

\'%

embodying this circuit is published
in my book * Twelve Tested Wire-
less Sets.”

Before long a number of expen-
menters found that as the aerial
coil adjustment was usually fixed
after a very little experiment, and

- as; furthermore, one variable .con-.

denser ‘on” the inductance without

tappings would cover the broad-
cast - wavelengths -- quite - com-
fortably,. and as : it- was very

seldomthat one.varied the plate
inductance, .'it . was possible to
‘dispense with grid plate and aerial
tappings.. - In passing, it should
be ~ mentioned that the wusual
shunting condenser across the tele-
‘phones or primary of -the trans-
former must not be included in a
Reinartz receiver, as the telephones
or transformer must act as a radio-

“frequency choke, or the high-fre-
‘quency energy will take the wrong

path.
The next step forward was the

-discovery .that if fairly thick wire

was used (No. 22 gauge or larger),
the plate coil could be abandoned,
provided the number of turns in
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the other coils were suitably
adjusted. On longer waves than
broadcasting it had previously
been found that the plate coil
could be dispensed with, for if you
examine the figure 2z you will
see that exterior coil connections
are so made that no plate coil
is included.  It- was sometimes

found an advantage to wind
the grid inductance in bank
formation, better signals being

-obtained in this way. Then Rein-
artz himself published the modifi-
cation shown in Fig. 4, wherein the
grid tuning was effected by a
variometer which was tapped at one
end in the manner shown.: It will
be noticed that No. 18 5.W.G. wire
was used. Not content with using
radio-frequency reaction, Reinartz
also used audio-frequency reaction
from the plate of the audio-fre-
quency valve to the aerial. It will
be noticed here that the lower end
of the secondary of the intervalve
transformer was left open and a
blocking condenser inserted be-
tween -the OS. terminal and the
grid. I have tried this arrange-
ment and obtained low-frequency
reaction results, but the effect does
not seem to be very reliable and, of
course, differs with different trans-
formers. It will be noticed that
a radio - frequency choke is
included in this case, and can
always be included with advantage
‘when the intervalve transformer
used has a high self capacity in its
windings. The choke can quite
well consist of a 200 turns multi-
‘layer coil of any of the good makes.

All .of the Reinartz sets so far
-described (with -thie exception of
.that with a high-frequency stage
in-front of it) suffer somewhat in
comparison with _the: ordinary
_straight circuits when sensitivity
in the reception of damp signals
is sought. Another big step for-
-ward was taken when Dr. E. H.
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_Fig. 5.—Theoretical diagram of the author’s three-valve set.
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Interior of set showing back of panel wiring.

Chapman introduced the Chapman-
Reinartz method of winding coils.
This consists in winding the aerial
and grid turns simultaneously and
then continuing the grid turns
until a coil of the right size is made.
The Chapman - Reinartz coil is a
reversion to the original basket
type and owing to the simultaneous
windings has the advantage that
signals obtainable with it are at
least as strong as with any other
single-valve reaction set that T have’
tried. Good results are obtainable
in this way with quite fine wire, but
it is always an advantage to use
thick wire in a Reinartz receiver.

Basket coils are rather tedious to
wind, and usually need some
material, such as shellac or wax,
to support them. The Reinartz
receiver is particularly susceptible-
to resistance and capacity losses,
and I have found ‘a considerable
improvement in winding the coi
in a simple ebonite former con-
sisting of two pieces of ‘ebonite or
wood, slotted and pressed together
in the familiar egg box fashlon
These strips of ebonite "are’ given
saw 'cuts for a ‘depth of an
inch or two, and the coils can
be wound stralght into the
slots and will support themselves
without any wax, shellac or
other substance. A minimurni of
solid dielectric is included in_the
field, and if the coil is wound in the
Chapman-Reinartz fashion a very
efficient tuning . arrangement is
possible.

The receiver in the ‘illustration
is a 3-valve instrument consisting
of a detector valve and two low-
frequency valves. A switch is
provided so that either two or
three valves can be used. I have
not included a switch so that one,
two or three valves are put into
circuit, forin the majority of cases
it will be found that one listens on
two valves, the third. only being
added when it is desired to work a
loud-speaker. ~ This:. partijcular
Reinartz instrument-is exceedmg]y
easy to handle and gives .quite
remarkable results considering.’ no
high frequenicy .is used. ‘On any-
thing like:an' average ‘aérial it-is
possible to -hear several of the
broadcastmg stations. quite com-
fortably in the phones (using two
valves)- and -on- my-own aerial I
have had no difficulty whatever
in listening to all of them. Any-
one who builds this instrument

‘will agree with me when I say that

the old disadvantages of " the
Reinartz are abolished, and Idoubt
whether in any other way it is

possible to obtain such results on

distant signals without & -stage of.

high ‘frequency in ffont jof the
detector valve, The' tuning  is
simplicity ltself—one 51mply has
to vary the gnd -tuning ‘condenser
until one hears the-signals and then
intensify them by turning the
reaction condenser. If signals are
very weak and are not obtainable
without reaction then it is only
necessary to turn the reaction
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condenser through a small angle
and try again. Of course the set
can be made to oscillate quite
freely, but the control of oscillation
is so gradual that there should be
no excuse for the listener radiating
during broadcast hours. The
Reinartz is quite a powerful radia-
tor when oscillating, just as is
‘the usual single - circuit reaction
receiver. This is mentioned because
some readers might have the idea
that_the Reinartz is not a powerful
.ragliator.

-For the reonstruction of the
sinstrument ,you will want the
cfollowing : components :—

‘Ebonite " panel of a minimum
"sizé “of 12 in. by 8 in. (This

“can-with advantage be somewhat

larger, as the parts are rather
crowded in' my instrument.)

3 valve sockets. (These can be
either the ebonite cased form or
the separate legs:)

3 filament_resistances. (I have
used Lissenstats in this instrument
‘because it was desired to try both
dull' -and bright emitters. The
ordinary type of filament resistance
-will work quite well here provided
they suit the particular valves you
are using.)

Ebonite former for coils.
will be described later.)

12 terminals. (Those shown were

(This

" supplied by John T. Nickles, of

Dalston. They differ from the
usual terminals, being nickel-
plated, and look particularly smart
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on a black ebonite panel. Ordinary
terminals will of course do here.)

2 intervalve-transformers of good
make. Those shown were made
by Messrs. W. G. Pve & Co., of
Cambridge. - Any of the good makes.
seem to work quite well in the
Reinartz receiver, and I have per-
sonally used Igranic, Radio Instru-
ments and others quite success-
fully. The cheap “shoddy trans-
formers whose® makers seem
ashamed to place their names on
them will not do in this circuit, and
it is inviting trouble to instal them.

1 switch.
Dubilier Minicap.” A Dewar switch,
Utility switch, Burndept anti-capa-
city switch or others of the same
type can all be used here. Failing
any of those mentioned a double-
pole double-throw. switch will be
just as effective as any, but
will not look quite so well.)

1 fixed condenser of .0003 uF
with gridleak of 2 megohms.

1 fixed condenser of 1
(Mansbridge type.)

2 variable condensers of .0004 or
.0005 uF.

(These may have vernier plates in
them if desired, and those shown
are so fitted, but such additions are
not absolutely necessary, although

uF

(That shown is the’

they make the fine tuning a little
easier.)

No. 22 gauge wire and insulating
sleeving may be used for wiring up,
or if the reader is sufficiently skilful
he is recommended to use No. 16:
square tinned copper -for wiring
up. Personally I prefer to .wire
ry - 'eceivers in this way, but:
I am quite aware that a’ large:
number of readers are not suffici-:
ently expert in wiring up to make
a good job with this stiff wiring,.so
I have made the receiver with
flexible wire and insulating tubing,
as being most likely to meet the
requirements of the averagereader:

Constructional Work:

Before ordering your ebonite’
panel it is -well to assemble your
other components and to lay them
out in the relative positions shown
in the illustration. If you use the
ordinary form of filament resistance
you may need to make your panel
slightly bigger, as the Lissenstat
takes very small panel space. The
T. C. B. filament resistances take
even less space for the panels, but
forms such as the Igranic require
larger area. In arranging your
parts I strongly advise you to
adhere to the relative positions
shown. These have been worked
out after a good deal of experiment.
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Making the Coll

To make the coil you will first
of all require the necessary former.
This can be of either ebonite or
wood. Cut two pieces 5} in. long by
1 in. wide out of }in. ebonite
and slot the. middle for § in. You
should cut slois in the ‘piece of
ebonite as shown, with a hack-saw,
or, if you have it, with-a saw with
a- blade slightly thicker than that
of the. average -hack-saw blade.
When the slots have been cut, drili
two holes as shown near the bottom
of the slot, two about a third of the
way up and two more at the top.
Now take some No. 22 double
cotton or double silk covered wire
(it does not matter. which), and
undo from your reel enough to
make about 15 or 16 turns round
the former. You can roughly
judge how much. It is not neces-
sary to cut off the exact length
at the moment. Now take one
end of the wire still on the reel
and one end of that portion which
you have cut off, and thread them
through the two lowest holes, so
as to secure the ends in place.
Leave a good 6 inches or more for
subsequent connecting up, and as
a precaution to enable you to
identify the end of the wire, make
a knot in the one you have already
taken off the reel. Now carefully

Ancther view of panel showing shape of special coil.
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wind in both wires simultaneously
in the slots until you-have wound
15 turns of the two wires. - Next
take the end of the short wire and
thread it through the second pair
of holes and leave about 6 in. or
more for subsequent connection.
Wind on the remaining wire until
you have a coil of 50 turns eon-
tinuous (not counting the fifteen of
the shorter). Secure the end of the
-coil by passing it through the two
holes in the end of the former.

To fasten the coil to the under-
side of the panel you will require
two small .pieces of brass which
you can cut with a pair of old
scissors out of a piece of sheet brass.
Drill two holes in these strips, and
drill in the former two holes so that
two 6 B.A. metal screws will hold
the strips of brass to the former.
The remaining holes of the brass
strip can be used for securing the
former to the panel by means of
6 B.A. screws and nuts. If you
act in this way you will avoid the"
necessity of tapping any holes when
making the securing brackets.

The other components can now
be mounted on the panel, and the.
set will be ready for wiring up.-
The knotted end. of ‘the wire which, -
you will remember, was the begin-
ning of the shorter coil, should-now
be soldered to the aerial terminaland-
the other end-of -this short coil as
well as the beginning of the larger
coil (the two wires were wound
simultaneously) should be joined
together and to the earth terminal.

\

The other end of the larger coil
will go to the grid condenser and
leak in the manner shown and
to ane side of the grid tuning con-
denser. The other .side of the
tuning condenser. must be taken
to the earth terminal, so that
the variable condenser is across
the two ends of the grid tuning
coil. It is necessary to con-
nect ‘the moving plates of the
condenser to the earth side, if hand-
capacity effects are to be avoided.
The aerial terminal is connected
not only to the knotted wire (of
course the knots should not be left
in this wire), but also to the reaction
condenser (moving plates) the fixed.
plates of which are joined directly
to the plate of the first valve. The
plate of -the first valve is also
joined to the OP terminal of the-
first intervalve transformer the IP:
terminal of which goes to the
positive high tension. Particularly
notice that you must not place a
fixed condenser across the primary
of this transformer.

I strongly advise you to make
soldered joints everywhere, and,
of course, the surface skin of the
ébonite should have been removed
before starting work. This surface
often contains traces of metal
which is likely to prevent the proper
functioning of the ebonite as an
insulator. The surface can be
removed with fine emery paper,
rubbing steadily until all shine is
removed. The dirty brown powder
so formed can be washed off under
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the tap, and a good black finish
obtained by rubbing vigorously
with a clothwn which is a trace of
vaseline.

- Soldering should of course be
cleanly done. Before soldering,
file’ the points to be soldered to
remove any- possible tarnish, and
use-only the barest trace of flux.

The rest of the wiring will be
apparent from examination of the
wiring diagram. Notice particularly
in this case the connections IP, OP,
IS, OS, on both transformers. The
arrangement of the second trans-
formeris I.S. togrid and IP to plate.
This was done after experimenting
with the connections to get best
results, but the reader is recom-
mended to try both transformers
the same way first of all, and then
to try the connection I have shown,
to’ seé ‘which of the two is the
better in his case. It is always
advisable to place the transformers
at right angles to one another as
shown, and as far apart as is
practicable. Do not, however,
alter the relative positions of the
coil and the two condensers for they-
have been placed in this way to
make the wiring short. Sometimes.
slightly  improved results are
obtained by connecting a tele-
phone condenser across the tele-
phone terminals, but in the major-
ity of cases I have found no advan-
tage by so doing.

‘When you have finished the set,
you will find the handling of it
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slightly peculiar at first.  The
adjustment of the filament tem-
perature of the first valve is rather
critical, and is best found by trial.
It is one of the advantages of the
Reinartz that with a relatively
small condenser one can cover a
wide band of wave lengths. If the
coil is wound exactly to the dimen-
sions shown, you will find that it
starts about 300 metres and runs
up to about 700 metres or more.
A.oo03 variable condenser is suffi-
cient to cover the broadcast band.
However, .1 find the .0oo4 slightly
preferable, as this enables ship
signals to be included for testing.

Until you are used to ‘handling
this instrument (getting accus-
tomed to.it should not occupy more
than half an hour) I do net recom-
mend you to experiment , with it
during the broadcast hours. Best
of all is to wait until after broad-
casting is over and then to experi-
ment on the 600 metre ship signals
These will be found in about 100.
or 120 degrees on the condenser.

First of all tune with the upper
condenser and then slowly turn
the reaction (lower) condenser until
you hear a ‘ plop.”” Turn back
slightly and move the upper tuning
condenser until you obtain best
signals and try varying the adjust-
ment of the reaction condenser
until you become accustomed to its-
handling. First of all you may
find there is what is generally
termed ‘‘ backlash "’—this means
that after the point of oscillation

has beenreached on the condenser, to
stop an oscillation it is necessary to
turn back quite a number of
degrees. If this is the case try
alternating the filament tempera-

ture slightly on the first valve until -

a’ point is found when there is no
““backlash” whatever, but the slight-
est turn-back will stop oscillation.
You will soon become used to
handling this receiver, and then
you can turn back to the broadcast
band, always of course setting
the 1eaction condenser at zero
before trying to tume in. If you
are not successful in picking up a
station without reaction, advance
the reaction slightly and then
search oncemore. If again you do not
find a station, still further increase

Fig. 8,—Details of coil former,
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the reaction with each attempt
for if you do not act in this way

you may oscillate and cause inter-.

ference. When you have acquired
a little practice with this instrument
you will find the reaction control
extremely fine and easy to handle,
giving a magnificent building up
effect, and a strength of signals
only excelled by a set containing a
stage of high frequency in front of
the detector wvalve (and very
rarely équalled by an ordinary
receiver using the more widely
known inductive reaction).

The switch is so arranged, as
you will find on examining the

.diagram, that on one side you are
listening on ‘two valves alone and
.on the other side on three:

The ’
switch is so- wired that not only
does it change over the telephones.
to the right circuit, but it also
extinguishes ' the- filament of the

.third valve when this is not in use.

NOTICE

AFULL-SIZE BLUE
PRINT OF THE WIRING
DIAGRAM OF THIS
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‘Radio

By Lt.-Col. CHETWODE CRAWLEY, R.M.A., M.LEE.
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Reminiscences

. Deputy Inspector of Wireless Telegraphs, General

Post Office.

G:braltar rock, used by the Admiraity as a wlreless mast.

Early Days

Y. introduction - to “wireless
telegraphy - (no  mention
of * radio-”’ ‘then) was. at

a lecture by the late Monseigneur
MolHoy in Dublin, in the summer of
1898. Signar 1 ‘\Iarcom was present,
and has told me ‘since, that it was
the best -populat. teoture. he- ‘has
ever-heard; soit'is no wonder ‘that
I' caught -the- disease on the spot,
and “have suffered’ from it ever
since.- ‘A1l I remember.of the -lec-
ture is that a_ wireless message
was transmitted in the lecture
hall and received by a coherer
on a tape: The Lord Mayor of
Dablin, who presided, was given
the tape, and turning fo the audience
said - ““ there .is divil a -message
I can see but, a -lot of ‘dots and
dashes.”

Admiralty Tests
A couple ‘of years later the
Admiralty sent some sets out to the
Mediterranean fleet, and I was told
off, with another ~officer, to. rig

up a set in our ship. The struggle
lasted several days, and in the

end we were defeated, as the co-
herer resolutely refused to respond
to the” buzzer, though it worked
‘gleefully with the wet" fingers’
‘test on “the - jigger's terminals.
At last we had to send for help
from a petty officer of Commander
“Jackson’s ship, the fount of our
“wireléss “knowledge. To' our - dis-
gust, he severed our carefully made
connection between the aerial and
earth terminals of the buzzer and
all was well |

Adventurous Dziys

But those were ‘days of high
‘_romance and adventure when
you connected up one. part of
a circuit to -another on the off
chance that ‘somethirig’ would hap-
pen, and it often did happen
forcibly as those, too, were the days
of “ plain aerial ” transmission.
I, well remember_one of the first
times I connected up the aerial
-to the spark gap, as my friend chose
“the. same -moment - for - adjusting
the key. But we renewed our
friendship next day: T remember,
too, seeing a-bluejacket play his
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hose on the aerial when washing
down ship. We were signalling on
- plain aerial ¥ “and ‘his- language,
“as he dropped' the- hose -pipe, was
‘ extremely entertalmng

In those  days we disliked on
‘prmclple dll-signal officers, as they
wire: always fouling” our ‘beautiful
‘aerials with’ t_hell' -silly ‘flags ; but
-Wwe knew when'"they were up to
‘theéir - tricks as our- plain spark
faﬂed ‘dnd- we “sometimes got our
-owit, back i wet .weather ‘when a
‘sighabman - touched the" halliards.
Later 6n, 'when turied transmitters
@ame into use, they had it-all their
owi way, as we seldom knew when
their flags were-fouling ; so to win
them: pver to the importance of
.Wireless we-had to-resort to flattery
on | the- importance of - “ bunting
tossing.*’

Wireless versus Bunting

As-a matter .of fact, in the
early-days the ‘‘bunting tossers”
“often established eommumcatlon
long -before the ‘“wireless experts
‘had got -beyond “the stage of
exchanging V’s.
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It-was wonderful how a coherer
receiving set, which refused to
produce one word of a message,
would cheerfully print strings of
V’s from the same source without
a mistake when the receiving opera-
tor moistened his fingers and tickled
it up at the right moment. Why
it was I do not kirow ; but those
who have struggled ‘with cclerers
will bear me out. During 1903-6
I was on the wireless staff of the
Vernon at Portsmouth, where all

experimental, instructional, and
testing work was.carried out.
H.M.S. ‘Vernon”’

All coherers for the Navy were
tested there and passed for accept-
ance if “they could receive V’s
from a station at Portland. I have
always thought that the firms

Ploto)
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H.M.S. Vernon in 1903.

which supplied the coherers got
off very easily, as our testing petty
officer could cajole V’s out- of

coherers which would never lock

at a real message. A few years
later that same- officer retired from

‘the service and told me that he

would henceforth lead a peaceful
life far from. the wireless crowd.
But, poor fellow, -his case was too
far advanced, and he is still in
full wireless harness, having altered
only from a * wireless expert "’ to
a ‘‘ radio fan.”

“ Tuned Shunts’’ Receiving
Circuit

It was at that time the Vernon
produced the famous and now well-
known, “ Tuned Shunts " receiving
acceptor ™’
a circuit which

circuit, combining an
and a *“rejector,”

was kept secret in the Navy, and for
several years remained far ahead
of . commercial practice, In those
days, too, in'advance of commercial
practice, we used variometers, but
-we called them * adj..L's”” (ad-
]ustable mductances) as the stately
word ‘‘ variometeér *’ had not then
been coined for the:purpose.
‘Most senior naval officers of the
.old sallmg ship school and there
- were plenty of them serving twenty
.years ago, were very suspicious
of wireless and all its ways, and one
often had to produce the message
on the tape . before .they - would
believe it had been received.

The Magnetic Detector

This led to quite a struggle when
the magnetic detector came along,
and, as a result, the coherer with

[V 2N E.rentt, Up#er i £

Instructors, R.N.V.R. Wireless‘School, Crystal Palace.
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Erecting a direction-finding station in the Azores. "

its inker was retained, in addition
to the magnetic, for several years
longer than was justified from the
technical point of view.

In fact, we juniors were often

‘ up against it '’ with the admirals
and captains. Once when, as Wire-
less Officer of the Channel Fleet,
I had tuned up a ship, the Captain
reported mé to the: Commander-
in-Chief for having *‘ boatded his
ship ‘and- upset - his wireless -in-
stallation,’”’ -with the - result that
I had “to give my Treasons in
writing,” and only just escaped
being put under arrest.

« Guaranteed ' Distance

On another occasion, when
Wireless Officer of the Mediter-
ranean Fleet, the Commander-in-
Chief asked me whether I could
guarantee communication with
some cruisers which had sailed

"but he could not
- say where they were

-a definite-statement,

under sealed orders,

going. I tried to
explain that I must
know their destina-
tion before making

but it was no good,
so at last I said,
I would - guarantee®
commumcatlon w
anv ‘ldrge harbout
- in the Mediterrariean
‘" with the exception
of Marmarice, a
harbour -surrounded
by high hills, and an old bete noiv
of mine. He smiled, and at once
ordered out a ship to act as a
wireless link, so I knew that I
had hit the nail on the head
that time. But we must get
back to earlier days when things

The author’s tent at Kenyo.

Another view of the station .d‘uring erection.

were less cut and dried but mors
amusing.
Marconi and the Bacon

For several years I paid visits
to the Marconi Company’s stations

‘at Poldhu in Cornwall and Chifden

on the west coast of Ireland, on
behalf of the Admiralty, alone, or
as one of a party. On one of the
latter occasions, when on the way
to Clifden, I was sitting at break-
fast time next Mr. Marconi in the
Dublin-Galway restaurant-car. The
attendant came round solemnly
asking each member of the party
what he would have for breakfast,
and each one made the usual
British reply: ‘ eggs and bacon,
please.”” Mr. Marconi, being more
original, said: ‘“Well, what
have you got ? *’ And the attendant
replied : ‘“‘ I have eggs and bacon.”
‘** Have you anything else ? ** asked
Mr. Marconi. ‘‘ Indade, and I've
not,”” came the reply, followed up
by an indignant ‘‘ and what more
can ye be wanting, anyway.”
So Mr. Marconi joined in with the
rest, and an excellent breakfast
it was, very welcome to me as it
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had been a bad passage. and I am
no sailor in anything smaller than
a battleship.

Directional Effects

It was on a visit to Poldhu that
Mr. Marconi first demonstrated his
discovery of the directional effects
of low horizontal aerials. We all
had dinner together at the hotel,
which is a few hundred yards
distant from the wireless station,
and when the table was cleared
Mr. Marconi placed a magnetic
detector, with head phones for
each of us, in the centre of the table.
He connected one end of a piece
of wire, a few feet long, to the aerial
terminal of the instrument, and
holding the other end just clear
of our heads, walked round the
table. When the wire was in the
direction of the station, which was

fully locked up in a box, and
which he could not then disclose
to us.

¢¢ The Locked Box of Poldhu”’

The reception was excellent and
we very curious; but it was not
til the Fleming valve patent
was published some months later
that we knew the contents of what
we had christened ‘‘ The locked box
of Poldhu.” In those days there
was much secrecy about the appara-
tus used at large stations, and visits
from Government officials were not
always welcomed. In 1906 I was
detailed by the Admiralty to
accompany the late Sir John
Gavey, of the Post Office, on a visit
to a station erected by an American
company, using Fessenden’s patents
for {ranmsatlantic communication,
at Machrihanish in Scotland.

MODERN WIRELESS

away, was a remarkable venture,
as the steel mast, 415 ft. in height,
was brought over in sections from
the United States of America and
erected on an insulated base in a
few weeks. The installation, of
about 25k.w., was working in a
few weeks more with a distinctive
musical note, and its signals, which
I often listened to at Gibraltar,
were, 1 thought, superior in every
way to those being sent from Poldhu.
It must have been one of the first
stations to use a high note. It was
certainly the first 1 had heard,
and I was then listening pretty
constantly on various waves. Un-
fortunately, before manyv months
had passed, the mast came down
in a gale of wind, not, I believe,
from faulty design, but on account
of a flaw in the material, and the
station was abandoned.

Piiotol

{T. H. Everitt, Upper Noraood.

R.N.V.R. Wireless School, Crystal Palace.

transmitting, we heard loud signals,
and when it was at right angles
to that direction we heard nothing.
Personally, I was amazed, and I
consider this to have been the most
impressive demonstration I have
ever witnessed. Next day we had
a full-dress demonstration with real
aerials in the open country; but
Mr. Marconi had shown us all
there was to be shown in those two
minutes at the dinner table. I
remember we looked wise and
asked him for explanations. He
told us that he had not had time
to consider explanations, but
that Dr. Fleming, in London,
was tackling that part of the
business !

It was on the same visit that he
showed us the reception of signals
on apparatus which he had care-

The Machrihanish Station

The polite engineer-in-charge was
so sorry that the station was out of
action, and that in fact. most of
the apparatus was dismantled,
facts very apparent from the hasty
inspection which he permitted us
to make on arrival. Next day we
hoped to see more, but the dis-
mantling process appeared to have
progressed- rapidly even during the
night, so we decided to accept
defeat and allow ourselves to be
taken by the engineer to a picnic
which he had thoughtfully arranged
for us some miles away.

3,000 Miles Transmission

This Machrihanish station, which
established communication nightly
in 1905 with Brant Rock, 3,000 miles
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Gibraltar

Except for the Eiffel Tower, I
‘doubt if any European station in
1906 had so high an aernal as
Machrihanish but in the following
year the Navy had the highest
aerial in the world at Gibraltar;
in fact, I believe it is still the highest.
I was Wireless Officer of the
Atlantic Fleet at that time, and
the idea should have been mine,
but it wasn’t! The suggestion
was made by the Torpedo Officer
of one of the ships, and would not
have been carried through without
his enthusiastic assistance. The
idea was to use Gibraltar Rock
itself, some 1,400 ft. high, as the
mast., The top of the aerial was
about 1,250 ft. above the installa-
tion which was fitted up in a motor
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The Poldhu Station and hotel in 1905. Later these wooden masts were replaced by steel structures.

lorry lent by the Army and worked
by the lorry’s engine.
Wireless and the Laundry

During erection the rocks which
we displaced from time to time made
us most unpopular with a steam
laundry situated at the bottom of
the cliff; so much so that the
naval Commander-m Chief had to
help us by a placatory visit to the
Governor of Gibraltar on more
than one occasion. Our mnaval
experts -at home were far from
optimistic, as they had worked out
on paper all sorts of troubles that
might arise from absorption and
reflection by the cliff, so_that we
were particularly anxious to carry
out a good practical test.

I did not then know why Poldhu
signalled the letter ‘S” (three dots) -
only in its famous first transatlantic
tests ; but when I found that our
little station broke down whenever
we tried a dash, I realised the
inherent beauty of such a letter as
S. So we, too, chose S for our test,
and we hoped that if any ship
could receive the S’s up to a dis-
tance of about 500 miles by day
the Admiralty might decide to
e ext a real high power station
with the Rock as'a mast.

The Mystery of the ¢“S "

The long-looked-for opportunity
urived when the fleet sailed for
home to give Christmas leave. If
any of the ships could receive the
5’s on the third day out we had done
our 500 miles. Most of us received
well up to almost daylight on the
third -day, but on that crucial
day, only one ship, that:-in which
my friend the Torpedo Officer was
serving, received the signals. He
.signalled to me that all his operators
.had heard distinct S’s from Gibral-
tar. I was delighted- and wrote
a- glowing report for the Admiral.

The Disastrous ‘¢ Dash "’

When we arrived at Portsmouth
I found a telegram waiting for me
from Gibraltar. It said that the
station had broken down for good
just before dawn on the third day.
They had made a dash by mistake,
and my friend’s enthusiasm must
have affected the ears of his opera-
tors. Wesadly altered my report and
dined together to celebrate the
failure. But the Admiralty rose
to the occasion, and in due course
erected a high power station with

As this station was being erected
a destroyer was completely wrecked
on the rocks at Malta, and I tried
hard to get it as an ‘‘ earth,” but
the Admiral said that the rapacious-
ness of even a wireless officer must
have limits, and we lost a beautiful,.
if expensive, ‘‘ earth.”

Foreign Navies and Wireless
Telegraphy

In the Mediterranean we came
into contact pretty frequently with
foreign navies, and I remember a

The Wireless Station at Jamaica.

the Rock as a mast at Gibraltar,
and there it has been ever since.

Destroyer as *‘ Earth *’

Several years later I made use
of the same idea at Malta in
suggesting the site for the station at
St. Angelo, where the masts are
on the top of a cliff and the station
on the water’s edge at the bottom.
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night when one of -their officers
spent the whole of dinner in
explaining to me what wonderful
results they were getting with wire-
less telephony. I was greatly im-
pressed, as we ourselves had nothing
of the sort at that time. A year
later we  dined together again,
and he reminded me of the pleasant
time he had had in pulling my leg
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on the previous occasion! But I
got a bit of my own back the next
day. He invited me and some
others to come and see round his
ship. He showed the party round,
but I lost them and walked into
the wireless cabin. The operator
tried to persuade me to go out,
but he spoke in a language which
I did not understand. I had a
pleasant quarter of an hour examin-
ing their arrangements in detail

until my friend found me just where.

he feared I was.and told me quite
clearly in a language which I-did
understand” that no foreign
officer was allowed inside their wire-
less cabin under. any conditions
whatever. I was duly contrite,
but it was no use, as he knew me
too well, so all he did was to ask
me to lunch. -

Early Telephony

The first time I tried wireless
telephony was in the Defiance at
Devonport in 1911 with an arc
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‘of our grand lion hunt
‘off in the early ' morning on a lion’s

'hangera on ‘of all kinds.
‘wasn’t in it with us.
.in the evening with the same retinue

‘young partridge!
-other thrills.

no desire to visit it. I was asked
to send home a photograph of this
latter site but I had not got one,
so sent an excellent substitute, a
blank sheet of paper headed ‘" View
of site facing N.S.E. or W.”

In Kenya Colony, the predomin-
ant features from a wireless point
of view are atmospherics and
mountains. Both are huge, and
both are most dlsturbmv to the

site-hunter.

Lion Hunting

‘Talking of ‘hunting reminds ‘me
‘We' set

trail -with a pack of dogs and a
retinue of porters, gunbearers, and
Tartarin
We returned

and the spoils of our hunt—a
But we had
One night, my friend

‘and I turned in on opposite sides

P = BRLE A S e
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. Proposed source of water ‘power for Kenya Station.

transmitter in ‘the sending, and a
Brown relay in the receiving, circuit,
but I never got much more than
a few muffled words and snorting
sounds after weeks of frxalr

The Imperial Chairi

In 1912°1 was lent to the Post
Office .to" assist in selecting sites
for stations for the Imperial Chain,
in Egypt and Kenya. As regards
wireless telegraphy, what impressed
me most in Egypt were the remarks
of the Military Commander-in-.
Chief, now Lord Byng, when he
came to see our transmitting site,
and found nothing but a desert
and a three hours’ wait for the next
‘train to Cairo. Our receiving site
was even more So, as it was in the
same old desert but further from
Cairo. Luckily the General expressed

-and I of his revolver.

of our capacious tent. - We were
replete with lion stories, so I had
a loaded rifle beside me, and he had
a loaded revolver. Now I heartily
dislike ariyone but myself with a
revolver, as no weapon can go off
so eaelly and unexpectedly, and
my friend qu1te as heartily dis-

- liked - the- combination of a rifle

and me. In the dead of night a
large beast came into the tent,
and stood exactly between us, I
suppose for seconds, it seemed for
hours, as my friend and I lay
breathless, he thinking of my rifle,
I guessed
rightly that it was one of our dogs,
and so did he; but neither knew
what the other was guessing,
and I shall never forget my relief
when that old dog turned tail
and stalked out again.
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Special Atmospherics -

As for atmospherics, I thought
the highlands of Kenya must be
the worst place in the world, until
I went further west into Uganda
where they had to earth the tele-
phone system daily from 2 p.m.
till the following morning. If
there really is a worse country
than Uganda for atmospherics I
should like to hear of it, but I have
no desire to see it. I have super-
vised the working of land stations
‘in the West Indies, South Afiierica,
‘West ‘Africa and the Azores, but
for atmospherics none of them is
‘comparable with Uganda.

Sea-boots and Umbrellas
In Jamaica, in the West Indies,
we had a cyclone just as the station
had ‘got into nice working order,
‘the roof suffered badly, and for
two days and 'nights we paddled
about in sea-boots, with umbrellas
up, stopping up holes in the roof
and covering the plant with rugs,
mats, blankets and such like ; the
two most uncomfortable nights I
have ever experienced. It was
worse than listening to jazz music
from America at 3 a.m.
~ There is always difficulty in
keeping one’s stores intact abroad,
and Jamaica was no exception.
I had drawn most of those most
useful to the natives, such as
digging and tree-felling imple-
ments, from naval stores, and
frequent losses got me into trouble
with the stores officer, until I
found out that “‘ lost overboard "’
" covered a multitude of sins. The
station, I may mention, was in
the centre of the island. That
reminds me of the first position of
an enmemy Submarine which we
located by D.F. stations in the
Azores. It was a good clear cut, and
placed the submarine right in the
centre of Spain.

Arrival of the Russians

At the beginning of the war
I went to the Grand Fleet for wire-
less duties. 1 left London on the
night when we first had news of the
arrival in England of the phantom
Russian troops, and told the story
the following night to am army
officer at the hotel in Kirkwall
in the Orkneys. Next morning
when the “ boots” called me he
told me that the military authorities
had had official information of the
arrival of a Russian army in Eng-
land—not a bad expansion for one
night !

Wireless and Submarines

We had plenty of excitement in

‘those early days in the Fleet, as,

judging from reports, as authentic
as those of the Russian army,
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the whole of the enemy’s submarine
forces, and more, seemed to be
concentrated at the Orkneys; in-
deed, the night I arrived an enemy
submarine was reported in the
harbour, and the whole fleet cleared
out to sea on the spot. One day,
we intercepted a wireless signal
from our cruisers ahead to the effect
that they had sighted enemy
cruisers. We thought ‘“ the day
had come, cleared for action and
donned our disinfected uniforms.
But we also intercepted a second
signal cancelling the first one,
so we had our lanch in pezca.
Some ships intercepted the first
signal but missed the second, and
‘remained on tenterhooks all the
afternoon.

R.N.V.R. and the Crystal Palace

Later in the war when the Ger-
man submarines got busy with our
merchant ships, a demand arose
for wireless operators to man the
huge fleet of small craft which were
required to combat this new menace.
I was sent to take charge of a
training school at the Crystal
Palace in London to produce the
operators required. When we got
going properly we had 1,200
R.N.V.R. men in the school, and
were drafting 200 a month to the
Navy. I think thismust have been
the largest wireless school ever
formed. The wireless course was
only three months, and the men
passing out had to be able to send
and receive at twen'y words a
minute, and to possess sufficient
wireless knowledge to act as opera-

tors.in a small ship. I rather think
that this was a record too, but we
had the best type of man to work
on,--and no . scruples .about an
eight-hour day. '

Kings and Queens

No reminiscences are complete
nowadays without a few kings
and queens. I cannot oblige with
queens, as I have only been pre-
sented to one, the most widely
loved lady in England, and we did
not get as far as wireless conversa-
tion; in fact, I doubt if I pro-
gressed past the bowing stage.
But I was once honoured by the
presence of her husband, King
Edward, and King Alfonso, with
their staffs, in the wireless cabin
of a ship at Malta. It was a very
small cabin, suitable for not more
than two persons at a time, and was
situated next the wardroom pantry,
where lunch was being prepared.
The lunch was apparently to con-
sist partly of onions, so that the
interview was shorter than it
might otherwise have been. Both
kings gave me a message to send
on to Gibraltar, but neither they
nor their staffs showed any desire
to remain longer than was abso-
lutely necessary.

King George I. and Wireless

King George I. of Greece, brother
of our Queen Alexandra, visited
the same cabin on another occasion,
more propitions from the point
of view of the wardroom pantry.
I was astounded at his knowledge
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of wireless telegraphy, especially
as to the advantages of C.W.
transmission, until I remembered
the name of another famous country-
man of his, M. Valdemar Poulsen
of Denmark. Some days later the
king entertained a nuymber of usto
lunch at his country residence
near Athens. He was a great
cigar-smoker, and after lunch re-
quested us to put our cigar endsin
his tray, a huge glass bowl, about
18 in. in diameter, explaining that
anything smaller in the way of
an ash tray was of no use to him,

Everything of Gold !

A few weeks later I was at a
similar though very different func-
tion, a banquet given by Abdul
Hamid, Sultan of Turkey, at his
palace Yildez Kiosk. It was a
very gorgeous affair; everything
seemed to be made of gold, except,
happily, the blades of the knives.
Behind each chair stood a richly
attired, ferocious-looking gentleman
with a drawn scimitar. It gave one
quite an Arabian Nights sort of
feeling that if the Sultan got
displeased one’s head might be
chopped off at a moment’s notice.
There were two ladies at the dinner,
an almost unheard of occurrence,
so my Turkish neighbour informed
me, and I was told afterwards that,
in honour of the occasion, one of
the ladies was invested with the
Turkish Order of Chastity, 1st
Class. That was all right, but the
other, so I was told, received the
2nd Class of the same Order.
But I hope not.

To the Editor MODERN ‘WIRELESS,

DEAR SIR,—T have recently com-
pleted your Transatlantic set and
two valve L.F. Amplifier, and as
usual with your various sets, I
have met with success. The
Transatlantic panel is made as
described with the following differ-
ences only, a vernier Filament
Control, a 3 coil holder on top,
and D.E.V. and D.E.Q. valves
in place of the corresponding
bright valves.

With an outside aerial 65 ft.
long, 3o ft. high, I picked up all
staticns on the loud speaker com-
fortably, with the aid of one or
two L.F. Valves. London, sixteen
miles away, gave loud speaker
strength without LL.F. at all.

With a 3-ft. square frame aerial
I can pick up all stations on tele-
phone, and London with loud-
speaker strength with one L.I".

Strangely enough, with no aerial
or earth or coils I can pick up
London at loud-speaker strength
with one L.F., but to do this I need
No. 3 H.F. Transformers. with my

g@@@@@@@@@@@@@@@@g
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H.F. condenser at 21
Tuning in is very sharp.

May I suggest that you design
a third panel for this set, including
a suitable wave trap, one if possible
which might be used with a plug-in
loading coil for Eiffel Tower wave
lengths.

degrees.

Yours faithfully,
J. R. S. HAWKER.
Bushey. '

To the Ediior of MODERN WIRELESS.

DEAR Si1R,—I have recently made
up your ‘‘Family Four Valve
Receiver,”” and wish to write a
few lines of appreciation of this
circuit. Itis by far the best I have
made up. The aerial I have is
about 40 ft. double, 20 ft. high,
but badly shielded by houses.
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On three valves HF.D. and I.L.F.
Cardiff, Bournemouth and Bir-
mingham come in-strong enough
to operate an ‘ Amplion ’* gramo-
phone attachment loud-speaker.
Cardiff and Bournemouth will
operate it ‘with one H.F. and D,
though, of course, not with any
great volume. Up to the present
the only stations that I cannot get
are Manchester and Newcastle.
All the others are at loud-speaker
strength. Considering the con-
ditions I think this is excellent,
and am more than pleased. The
School of Posts and Telegraphs,
Paris, is strong enough to work
the loud-speaker and be clearly
audible in a room 15 ft. square.

The only difference in regard to
parts, are that I use a 0.0003 anode
condenser and a Sterling anode
reactance in place of the coil
holder and coils, and am wusing

two ‘‘Igranic ”’ shrouded trans-
formers. Wishing you every
success. Yours faithfully,

NorMAN HaMMONDS.
3, Bayham Road, Knowle, Bristol.
February 10, 1924. '
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©&  Regular Programmes from &

2 British and Continental 2

g Broadcasting Stations g

g Times in Greenwich Mean Time. g
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GREAT BRITAIN.

Station. Sc;agif l‘:;“g’i;’ Times.
Cardiff ..5 WA 353 13.30 to 4.30 p.m
London .2L0 365 and
Manchester 2ZY 375 |s5.0 to 10.30 p.m.
Bournemouth 6 BM 385 )
Newcastle .., 5 NO 400 SUNDAYS.
Glasgow ... 35C 420 |30 to 50 pm,
Birmingham 5IT 475 and
Aberdeen ... 2 BD 495 7830to10.30 p.m.

FRANCE.
E1rrFeL Tower. FL 2,600. metres
(Daily.)
6.40 a.m. Forecast. )
10.50 a.m. Fish prices in the Paris markets.
11.14 a.m. Announcement of the time.
11.I15a.m. Regional forecast,
12.0 a.m. Livestock prices.
(Tuesdays and Thirsdays. )
3.40 p.m. Financial news,
5.30 p.m. Closing prices.
(Saturdays excepted.)

6.10 p.m. Radio concerts.

7.0 p.m. General forecast.

10.10 p.m. General forecast. On Sundays

the radio concerts and fore-
casts are given at 7 o’clock.
EcoLE SUPERIEURE DES PostEs Er TE1LE-
GRAPHES (450 metres).
Concerts generally at 9. p.m. on Tuesday
and Thursday.
Rabiora (1,780. metres).
12.30 p.m.
4.30 p.m. » Concerts.
8.30 p.m.
These concerts are preceded by news items.

BELGIUM.

BRUSSELS (405 metres).

5.30 p.m.
6.0 p.m.

.Concerts and News.
8.30 p.m.

HOLLAND.
THE Hacue, PCGG (1,050 meties):

Concerts. ‘Sundays, 3.0 to 6.0 p.m.
Tue. Hacug, Heussen.  PCUU. (1,050
metre:).

Thursdays, from 7.45 to 10.0 p.m., Irregular.
Sundays, from 9.40 to 10.40 a.m., Irregular.
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THe Hacug, VELTHYSEN, PCKK.

Fridays, from 8.40 to 9.40 p.m., Irregular.
Tue Hacug, IJMuipeN,. PCMM:

Saturdays, from 8.40 to 9.40 p.m., Irregular.

SPAIN.
MADRID (2,100 metres).
Trials from 10.0 to 12.0 a.m., Irregular.

SWITZERLAND.
LAUSANNE (1,100 metres).

8.5 a.m. Meteorological forecast for
Lausanne.

10.50 a.m. Meteorological forecast for
Geneva and Dubendal.

1.0 p.m. Meteorological  report for
Switzerland.

6.55 p.m. Meteorological  report for
Switzerland.

4.0 pm. Tuesdays, Thursdays and
Saturdays, Concerts.

7.0 p.m. Mondays, Wednesdays, Fridays

and Saturdays, Concerts.

ITALY.
RoME (540 metres).
Weekdays from 5.0 p.m. to 6.0 p.m.

KBELY, near Prague (1,150 metres).
Concerts from 6.z0 to 7.z0 p.m.
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2 AS W. H. Moon 0 z,é:omerswell Gardens, Penarth
lam.

2 DN M. N. DURNFORD., . Kingswear House, Kingswear, S.
Devon.

5 FD T.A. & J. H. HEwitsox .. North Dene, 38, Grosvenor Road,
Birkdale, Lancs.

s GT E. S. DoBsON . cm Iiﬁfjne House * Richmond Place,

e

5 LS R. Broxax ~ 9 Old Dover Road, Blackheath,

5 NL H. C. TurNER e {anley Road, Whalley Range,
iv[anchester

5.5D J. D. TURNER .. Barwitte, W. Dunstable, Beds.

5 UX H. STEPHENSON .. .. The Bottoms, Gildersome.

5 XN H. W. EveriTr .. .. 30. Gourock Road, Eltham, S.E.g.

6 Al H. ANDREWS a0 .. Cynlais Garage, Ystradgynlais,
Swansea.

6 DD J. W. BarBErR .~ .. 205, Brockley Road, S.E.4.

61V P. B. SNOADEN .. . 34 Chandos Road, Harrow.

ERVA J- H. Beax * Inglewood,” Mt. Vernon Avenue,
Blairhill, Coatbridge.

6 XY F. CrOPPER .. 42, Acres Lane, Stalybridge,
Cheshire.

6 ZX H. Fiewp .. o oo Baggrave Hall, Lelcestexshlre

z AAX L. Ssurir ., 00 we ' College House London Road
Braintree, Essex.

2 ATRB W. M. Mabpock .. . 32, Rnchmond Crescent London,

2 AFR  .C. J. HEARsEY ‘ Holmdeane," Fawnbrake
Avenue, Heme fill.

2 AGP S. MEADOWCROFT .« 44, Carill Dnve Fallowfield, Man-
chester.

2 AHM  H. B. GARDNER .. .. 129, Salisbury Road, Barnet.

2 AIN H. A. WuxitE ST Camerbury Road, Brixton.

- CORRECTIONS.

2 HM " Does not belong to H B. GARDNER whose Station is 2 AHM.

2 0G A. CooPLER’ 0 ‘I;elet .Askham Road, Acomb,

2 SK K. G. Stvies 5 43.6\1&“ Oxford Street (2nd floor),

2 S K. G. STyLEs . *Kitscot,” Bower Mount Road.
Maidstone,

s UL J. W. CovenEY .. .. 12, Wallwood Rd., London, E.13.

5 UZ J. E. LLEWELLYN m o Elmﬁcld *Baldock Road, Letche

worth.
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The Finished Receiver

The ““S.T.100 Star”’ Circuit

By JOHN SCOTT-TAGGART, F.Inst.P., AM.LE.E.

Introductory
HE-S.T.100 Star is an alter-
native to, rather than
an improvement on, the
S.T.100 circuit. The S.T.100 was
first described in the June, 1923,
issue of MODERN WIRELESS. Some
experimenters found difficulty in
obtaining all the results claimed
for the circuit. This was because
unsuitable transformers were used,
or because the windings were
connected the wrong way round.
Soon afterwards a greatly improved
form of the circuit was published in
Wireless - Weekly, the secondary of
‘the transformer, which - fed back
the low-frequency currents into
the grid circuit of the first valve,
being connected in the aerial
circuit. The circuit in its present
form is capable of giving a great

using a transformer

output of strength, but there are
still some who, through the use of
inferior or unsuitable transformers,
cannot obtain in full degree the
amplification which should be ob-
tained with the S.T.100 circuit.
To these, the - S.T.ro0 Star”
described below should prove of
great interest.

 The circuit-is a modified form
of the S.T.reo, but instead of
to couple
the first and second valves, an iron-
core choke coil is employed. It
is not possible, at this stage,
to say which circuit gives the
best results. If readers. who
experiment with this circuit will
kindly inform us of the results,
preferably the comparative results,
they have obtained  with this cir-
cuit, we shall 'be able to. judge
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how the circuits compare. At 12
miles from 2LLO my own experience
is that there is very little to choose
between the S.T.100 and the
S.T.100 Star. I get very loud and
clear signals on the loud-speakeron a
small aerial, about 75 ft. long
and 15 ft. high. It is, however,
extremely. probable that when the
reports come in, it will be found
that some find the S, T.100 better,
and some the S.T.100 Star.

The S.T.100 Star Circuit

The S.T.100 Star circuit is illus-
trated in Fig. 1. The aerial circuit

.consists of a variable condenser
C, having a maximum capacity

of 0.0005 uF, the aerial inductance
L, and the fixed condenser C,
of 0.001 uF capacity. In the
anode .circuit. of the . first valve
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g This circuit will work a g
g loud-speaker with perfect g
g ease up to 25 miles from g
g a broadcasting station. It g
& is the outcome of an ©
3 &
g effort to simplify -the g
& S.T.100 circuit. &
: :
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we have the inductance L, shunted
by the wvariable condenser C,.
This circuit is tuned to the in-
coming wavelength, the first valve
acting as a high-frequency ampli-
fier. Across the circuit L,C,
‘we have connected the crystal
detector D and the primary T,
of a step-up intervalve trans-
former T,T,. The amplified high-
frequency curr ts are rectified
by the crystal detector D,and low-
frequency currents are introduced
into the grid circuit of the first
valve by means of the transformer
T,T,., These low-frequency
currents are amplified by the
valve, the amplified low-frequency
currents passing through L, and
through the iron-core choke coil Z,
which is included in the anode
circuit of the first valve. In
passing through Z the low-frequency
current variations establish varying
potential differences across this
choke, and these are communicated
to the ‘grid of the second valve
through the condenser C;, which is
fixed, and has a. capacity of
0.002 uF. Agridleak R,, which may
have any value from 100,000 ohms
to 5 megohms without making
much difference to signal strength,
is connected across the grid and
filament and serves to prevent
an accumulation of electrons on
the grid of the second valve.

TR

Fig. 2.—A simple choke cor'.

the
second valve is the loud-speaker
L.S. or the telephone receivers,
which are shunted by a condenser

In the anode circuit of

C, of o.002 pF capacity. The
value of the condenser C; may be
made larger, and may even have a
value of o.05uF; the exact size of

MODERN WIRELESS
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Fig. 1.—The new circuit.

the condenser depends very largely
on the type of loud-speaker used.
The inductance- I., is variably
coupled to L, so that reaction
may be introduced into the aerial

circuit. This reaction should, of
course, be carefully applied so
that the first wvalve does not

oscillate and so cause interference
with neighbours. - It is important
to see that the :reaction coil L,
is connected the right way round.
The high-tension battery B, has
a value of from 60 to 100 volts ;

- the latter value is preferable where

good loud-speaker results are de-
sired. When o0.06 dull-emitter
valves are used the high-tension
voltage need only be 70 or 75
volts.

The Choke

The iron-core choke coil Z is
not specially designed. Practically
any iron-core choke coil will do,
and I have used the secondaries
of microphone transformers, inter-
valve transformers and numerous
other coils, wound on an iron
core, without noticing any difference
in the results obtained. Those
who possess a spare intervalve
transformer should try using the
secondary as the choke coil. The
ordinary S.T.100 set may easily
be rewired to conform to this
circuit, the only additional appara-
tus being the condenser C;. Suitable
choke coils are manufactured by
the Peto-Scott Company, Burne-
Jones and Radio Instruments, Ltd.
A suitable choke coil is that
described in MopERN WIRELESS of
January, 1924. A bobbin, measur-

ing 4 in, long, is wound with
14,000 turns. of No. 44 gauge
double silk-covered wire. This

bobbin is illustrated in Fig. 2,
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and is slipped over a bundle of
iron wires } in. in diameter or
thereabouts. There is no need to
adhere strictly to these dimensions.

Advantages of the ‘¢ Star ’’ Circuit

The S.T.100 Star receiver should
particularly appeal to the pur-
chaser of cheap transformers. These
are generally fatal to the S.T.x1o0,
but in the case of the S.T.100Star
quite good results are obtainable,
although, of course, the same
signal strength is not obtainable
as when a better type of trans-
former is employed. = The choke
coil, of course, is much cheaper
than an intervalve transformer,
and whereas an intervalve trans-
former needs careful design and
manufacture, the choke coil is, to
all "intents and purposes, - fool-
proof. Moreover, there is no
chance of reversing the connections,
as .in the case of an intervalve
transformer, and there are no
peculiar capacity effects.

The circuit is very stable.

Pictorial Form of Circuit

The pictorial form of the circuit
is illustrated in Fig. 3. The
different components may be laid
out on the table or mounted on a
board.

When trying out a new circuit
I invariably do this myself, and
it is much better to try out the
various components in this way
before mounting them up into
a set.

It will be noticed that there is
no stabilising resistance in this
circuit, as is necessary in the
case of the S.T.100. This is rather
a general statement to make, and
therefore it should be added that
if, with the transformer and choke
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Fig. 3.—A pictorial representation of the S.T.100 Star.

used, there is a tendency to low-
frequency oscillation or howling,
a 100,000 ohm resistance may be
connected across the grid of the
first valve and the positive side
of the filament accumulator.

As regards the coils used, this
depends, of course, on the wave-
length of the station to be received.
In the case of 2.0 the inductance
L, may be a No. 75 coil and L,
a No. 50 coil. When the constant
aerial method of tuning is adopted,
a fixed condenser of o.0001 uF
is connected in the aerial circuit,
and the inductance L, is shunted
by a variable condenser of 0.0005 uF.
In this case the inductance L., may
be a No. 50 plug-in coil. When the
series tuning arrangement of Iig. 1
is used, a No. 75 plug-in coil for
L, will be suitable for all the broad-
casting stations on most aerials,
and if the condenser C, has a low
minimum capacity, the coil L,
may be a No. 75. This just brings
in 2LO on the bottom of the
condenser.

A Self-contained S.T.100 Star
Receiver

A self-contained S.T.100 Star
receiver 1is illustrated on the
frst page of i1his article. There
are only four terminals on the
panel; two for the aerial and
earth, and two for the loud-speaker
or telephone receivers. The actual
instrument described consists of a
wooden box with a removable lid.
This lid is the panel on which the
components and controls are fitted,
and the lid, instead of being hinged,
is so arranged that four pins
projecting from a box pass through
four holes in the lid or panel.
A catch on each side of the box
holds the lid down. This method
was adopted by Mr. Harris in
his All-Concert Receiver, and was
copied in the case of the All-Wave

Receiver described in the last
issue of MODERN WIRELESS.

The top panel in the set here
described was made of wood, but
ebonite is really preferable. The
terminals are fitted to the lid
with bushes of ebonite so as to
minimise losses due to faulty in-
sulation.

The Circuit Used

The actual circuit used in this
set is given in Fig. 4, which is
similar to Fig. 1 except that the
constant aerial tuning system is
employed, a fixed condenser C; of
o.000r uF being included in
the aerial circuit, and a variable
100,000 ohm resistance R; is con-
nected in the position shown.
This resistance was fitted to stabilise
the circuit if there was any
tendency to low-frequency self-
oscillation. In the set described
no trouble was experienced, and
the variable resistance was adjusted
to infinity.

March, 1924

Details of Construction

Fig. 5 shows a photograph of
the top of the panel;and Fig. 6
is a drawing showing, in detail,
the different components. The
drawing is to scale, but the exact
disposition is not essential.

The Wiring Diagram

Fig. 7 shows the wiring diagram
of the receiver. = This shows the
underneath of the lid and also the
box, which latter is cut away
to show the two sets of batteries ;
the high-tension battery on the
left and the three bell cells in the
right-hand compartment, these
latter serving to supply current
for the filaments. The two re-
sistances, R, and R,, regulate the
current to the two valves, and, to
enable bright-emitter or dull-emitter
valves to be used at -will, these
rheostats are of the carbon com-
pression type; either Microstats
or Lissenstats will serve for this
purpose.

The intervalve transformer shown
in the diagram is of a cheap pattern
which, nevertheless, gives quite
good results. The marking of the
terminals should be especially noted,
and if the transformer to be used
is not of the type indicated, care
should be taken to see that the
connections are made correctly.
The wiring is carried out with bare
tin copper wire, preferably of
square cross section. It will be
noted that there are three flexible
rubber - covered leads  going
from different parts of the back of
the panel to the batteries.

The Box Container
Fig. 8 shows the dimensions

‘of the box container, which is of

wood. There are two partitions,

Fig. 4.—The actual circuit of the receiver illustrated.
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which serve to make two receptacles
for the two batteries. It is to be
noted that 16 flash-lamp batteries
connected in series are used for
the high-tension battery.

General Notes

The set is primarily designed
for use with dull-emitter valves,
and although the three dry cells
are shown connected in series
for use with 0.06 valves, yet these
could be connected in parallel

Fig. 5.—A bird’s-eye view of the set.

when using certain other types of
dull-emitter valves.

There is a technical objection in-

having the batteries in the same
box as the set, this being that the
batteries form a large conductor
at earth potential, whichis brought
near to the wiring, the condensers,
etc. This objection could be got
over by having a much deeper
box, but this would make it less
convenient. As the set works
very well on local broadcasting,

FT

any slight diminution of signal
strength, due to the batteries being
too close to the underneath of the
panel, can be ignored.

Operating the Set

When operating the set the
aerial is connected to the left-
hand terminal, and the earth
to the right-hand terminal. The
telephones or loud-speaker are
connected across the terminals
marked ‘‘ Telephones "’ in Fig. 6.

35 Thick
¢

i

7%
TELEPHONES
] o

Fig. 6.—Plan of the panel.
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Fig. 7.—The wiring diagram and box details.
The fixed coil L, has placed in it
a plug-in coil having 50 turns,and
another No. 50 coil is plugged in
to L,, which is movable relative &l y -
to L,. The coil holders shown ( = &
are of Igranic manufacture, but h Bl
several manufacturers supply two- [ 78
coil holders which will do admirably : ;
for the purpose. In the case of the a3l ) |
broadcasting stations using longer 6% | ) - @a@ i 1o
wavelengths than 400 metres a 1 a s RN i )
No. 75 coil may be tried in each ! : SN ) ‘|
coil holder. : ‘ J'\ ‘"\\l SES 25/8'"— B .'\»\ I
At first the two coils should be Ltk | (i By =13 o=
kept well apart, and the condensers : S Y =
C, and C, of Fig. 4 carefully 1
adjusted. The resistance R; may
be turned completely to the left
so as to be cut out of circuit, and
R, and R, adjusted until the

valves are of the right brilliancy.
The crystal detector should be
adjuste'] so that the cat’s-whisker
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Fig. 8.—Dimensions of box.
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touches the crystal lightly. While
the coils are still well apart and
Signals are being received, the
crystal detector should be .adjusted
to its maximum sensitiveness and
the coils then brought a little

Fig. 9.—A view of the underside..

closer together, retuning being ac-
complished on C, and C,.  The
coils are gradually brought closer
and closer, at each stage the
condensers C, and C, being re-
tuned, If the coils are brought tco

close. together the set ‘will oscillate
-and a howl will be-obtained as
the condensers are adjusted. If
this is the case, immediately loosen
the coupling between L, and L,
and retune on C, and C,.

Fig. 10.—A direct view of the wiring.
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~ Tuning Coils and How lo Wind
Them. By G. P. KEnpaLr, B.Sc,,
Staff Editor,” MopERN WIRELESS
and WireLEss WEEKLY. (Radio
Press, Ltd., 1s. 6d.)

Prcbably no part of a receiving

set is so poteht for good or ill
as the tuning inductances, and, as
the author of this book points out
in his preface, probably no part is
more neglected by most experi-
menters. Actually, good coils can
make all the difference between
fair and really good reception, and
the author’s object-in presenting a
clear and practical exposition of
the whole subject of the design and
construction of tuning coils is a
most commendable one,
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The book is very clearly and
readably written, and covers the
subject in a way that leaves the
reader in no doubt upon any of
the details of coil construction. It
contains chapters upon turn
numbers, choice of suitable wire,
damp-proofing, all the various
types of single and multi-layer
coils, coil mounting, and some
notes upon one of the latest
developments—namely, aperiodic
aerial coils.
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To the Editor of MODERN WIRELESS.

S1r,—I am very glad of an opportunity
of contributing to your birthday symposium,
as follows :

In these days when wireless journals spring

up luxuriantly on every hand, the fact that

MoDERN WIRELESS enters its second year with
a firmly established clientele and goes forward
with the certainty of wielding great influence
on many aspects of our subject, is proof cnough
that the management have hit off the needs of
a large fraction of the old-and the new wireless
public. - Probably the triumph of MODERN
WIRELESS amidst the general melee of the

wireless periodicals may be ascribed to the

fact that it happily combines simplicity
of expression with technical accuracy. But
whatever the explanation, I have great pleasure
in wishing it augmented prosperity and- in-
fluence.

Yours faithfully,

V5 becle

To the Editor of MODERN WIRELESS.

DEAR SIR,—Among the numerous problems
which engage the attention of radio engineers,
that of the short wavelengths certainly occupies
the most important place. All the attempts
in recent years, and in particular the recent

two-way transoceanic communication on the.

100-metre wave, have brought into evidence
the surprising ease with which these waves are
propagated. The feebleness of the energy
sufficient to cover nearly half the globe with a
blanket of waves which are easily perceptible
staggers the imagination.

Efforts of technical men certainly tend to
concentrate more and more upon the practical
use of short waves.

If, on the other hand, one reflects upon the
direct relations which exist between the
phenomena of propagation and the whole of
physical phenomena, one cannot fail to predict
that, sooner or later, the laws of these relations
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A recent photograph of Dr. Eccles.

will be discovered ; they would then render
the most invaluable service to meteorology,
because the electro-magnetic waves allow us to
explore the entire atmosphere, in regions
absolutely inaccessible to all our known
methods of investigation.

The astonishing penetration of short waves
will enable us soon to establish, with little
difficulty, a considerable number of observa-
tion stations, which will prove the most
valuable instruments in the study of the
atmosphere we have ever had.

Yours faithfully,

—~

M"—L
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Our Birthday

FURTHER CONGRATULATORY MESSAGES

Below we publish letters from Professor W. H. Eccles, D.Sc., President of the Radio Sociely
of Great Britain, and from General Ferrie, the well-known French experl who is responsible
for the world-famous Eiffel Tower installation.
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Tﬁe'ex;;erfm@lal receiver used for the tests described.

~ Further Experiments in
High-Frequency Amplification

By PERCY W. HARRIS, Assistant Editor

In this article the experiments described in last month’s issue are continued

with two

N last month’s MoDERN
I WIRELESS 1 described some
experiments I had conducted
with .a modification of the American
Grebe C.R.13 receiver and by
reviving the old method of using
loosely-coupled transformers for
high-frequency- amplification. The
article in question has brought me
many letters from readers who have
tried the method described with
highly satisfactory results, and
several have confirmed the view
that amplification so obtained is
greater than with the usual tuned
anode method. The importance
of low resistance in receiving
circuit windings is being more and
morerealised, particularly as on the

very short wavelengths used in
recent Transatlantic amateur com-
munications it is essential to use
thick wire for successful receiving
coils. Since writing last month’s
article I have conducted a number
of further experiments and have
now built up an experimental
2H.F. receiver specially for use
with loosely coupled transformers.
This receiver is illustrated and
described in detail in the following
article, so that any readers who
would like to follow out the same
line of experiments may do so
without much of the tedious pre-
liminary work. At the same time I
would like to state at the beginning
that the receiver about to be
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stages of high frequency, using loose coupled transformers.

described is simply an experimental
instrument. It does not represent
a design suitable for ordinary
handling by-the less-skilled ama-
teur and is not in any sense a
broadcast receiver for general use.
At the same time in’ the hands of
the experimenter who does not
mind fine adjustment and careful
handling it is capable of giving
quite remarkably good results. It
is well to make this quite clear at
the beginning of the article, as I
do not wish the reader to be misted
into thinking that he has simply
to follow the design in this article
and build up a receiver which will
give ‘at once a greater high-
frequency amplification "than he

WIRELESS

2
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has found possible by any other
method.

As will be seen from the photo-
graphs the receiver is not made up
on a board or with loose components,
for, as I have pointed out on so
many occasions, in high-frequency
work it is essential to keep an
instrument free from stray capaci-
ties and unnecessarily long leads.
The present instrument, the circuit
of which is shown below, has in
addition to the usual aerial, earth
and battery and telephone termi-
nals, eight others at the back.

Transformer Connections

These are for the purpose of con-
necting the flexible leads from the
coil-holders, one coil of each acting
as a primary and the other as a
secondary winding of the high-
frequency transformers. By vary-
ing the separation of the coils in each
holder various degrees of tightness
of coupling may be obtained and
naturally one can try various kinds
and'' makes of coil as well as

As soon as the instrument was
finished a coil to cover the usual
broadcast wavelength was plugged
into the aerial socket and a pair
of identical coils (Gambrell ““B”’
coils) was plugged into the two
coil-holders. It will be noted from
an examination of the circuit
diagram that the grid circuits of
the second and third wvalves
are tuned, and not the anode
circuits of the first and second
valves.

Sharpness of Tuning

The primaries of the first and
second transformers were provided
by plug-in coils of various sizes while
the coupling of the primary and
secondary of both coils was ad-
justed to varying degrees as the
experiment proceeded. First of all
nothing was heard owing to ‘the
extreme sharpness of tuning, but
after a few minutes’ adjustment
the London station six miles
distant was picked up clearly and
the general tuning of the set tried

The circuit diagram, showing tuning of transformers’ secondaries.

different sizes. Tuning the aerial
circuit is carried out by means
of a plug-in coil and a variable
condenser, whilst other variable
condensers are built into the
instrument in such a way that they
are connected across the seconidary
windings of the transformers. So
as to reduce stray capacities and
other losses to the lowest possible
figure stiff No. 16 square tinned
copper wire is used for connecting
up, the leads-in carefully spaced
in the manner shown. Potentio-
meter control of the grid voltage
on the first and second grids is
provided, the third grid being
connected via the usual grid leak
and condenser to the positive of
the low tension battery. The
reader will thus see that although
the transformers can easily be
changed the main parts of the
receiver are kept in fixed positions.
In this way we can avoid mislead-
ing indications. which might come
from alterations and disposition of
the parts during the changes of
other components.

out. It was found that at a short
distance, as' is usually the case,
the -high-frequency stages were
adding practically nothing to the
amplification, and on turning off the
first two valve filaments the plate
and grid coupling was sufficient
to pass the energy through from

"the aerial to the last valve circuit.

After trying wvarious couplings
and various sizes of coils in the
primary position a further adjust-
ment was made and a musical
programme, thought to be 2LO
again, was picked up. On listening,
however, this proved to be New-
castle. This is the first occasion
with any receiver on which I have
mistaken a° provincial broad-
casting station for London and
gives some indication of the
strength of signals possible in this
receiver when the adjustments
happen to be correct. Tuning,
however, was found to be ex-
ceedingly tricky and is practi-
cally impossible with any comfort
without the use of a‘ wavemeter.
A  wavemeter placed anywhere
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within 20-ft. - of the receiver gave,
on proper tuning, signals far too
strong to be borme with comfort
in the telephones.

It so happened that I had
on hand a pair of coils which
enabled me to. match the two
secondaries, but unfortunately I
had not duplicates of the other
coils of the series. This made it
impossible to match the primaries.
The primaries being untuned could
be of different sizes, and excellent
results were obtainable by using
one or two sizes larger in the anode
coil with fairly loose coupling.

Critical Coupling

It was soon found that there was
a critical coupling on each trans-
former and owing to the inevi-
table stray couplings interaction
and consequent self-oscillation was
easily set up. A particular point
about the instrument which differ-
entiated it from many others I
have used was that once the three
circuits were properly in tune
the tendency to self-oscillation was
largely reduced (not increased as
might be expected) and it was
possible to adjust all three circuits
and obtain great amplification
without oscillation even when the
potentiometer slider was on the
negative side. It was when this
fine adjustment was found that
Newcastle came in so loudly.
Aberdeen, Glasgow and Birming-
ham were all heard shortly after-
wards with very great clarity and
purity, and with none of the
slightly distoried quality so often
found when- signals from distant
stations are greatly magnified.
When the coupling was correctly
adjusted the selectivity was tre-
mendously high—far greater than
I have ever obtained before.

Four-pin Valves

1t will be noted that the ordinary
4-pin sockets were used and not
the low capacity - valves I have
described in my. Transatlantic
receiver. Marked advantages
would probably have been obtained
with V.24 or QX valves, but until
the makers are in a position to
supply these valves in a much
more uniform quality than is now
the case, I am inclined to put up
with the disadvantages of the 4-pin
tvpe.

As previously mentioned, cer-
tain leads have been brought out
to the terminals and these ter-
minals have to be connected with
the coil-holders with flexible leads.
This of course adds to the length

-of the wiring, and when further

experimenting has been done it
should be possible to devise a much
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simpler instrument with much
shorter win'n% and consequently no
interaction between the stages,
but the reader who is really fond
of experimenting can spend a.very
interesting time with this instru-
ment. In next month’s issue I
hope to be able to give a description
of a number of modifications which
can be attached to these eight ter-
minals so as to try different forms
of intervalve coupling and doubtless
a number of modifications will
suggest themselves to more ad-
vanced readers.

Low capacity windings are highly
desirable in the coils used in this
particular instrument and excellent
results should be obtainable with
thick wire basket coils carefully
wound without any shellac, wax
or other impregnated substance.
Aperiodic primary coils wound
directly over secondary windings
can be used in this instrument,
and those readers who have ex-
perimented with wavetrap coils
wound in this way may care to try
them here. Meanwhile the follow-
ing detailed description of the con-
structional side of the work may
prove of value.

Components required

1 ebonite panel measuring 12 in.
by g in. by } in.

16 terminals. _

3 filament resistances. (I have
used Lissenstats here to enable
bright and dull emitters to be
tested.)

3 sets of valve sockets. (I do
not recommend the ebonite-cased
form here, as it has too large a
capacity. Use the separate sockets.)

3 variable condensers. (Theexact
value of these condensers is not
important. In the instrument de-
scribed I have used 3 Fallon con-
densers each of .0005 ¢F (nominal),
but .0003 pF could be used for the
two high-frequency tuning con-
densers.)

1 socket for plug-in coil. (You
can use the ordinary commercial
socket, or, as I have done, separate
brass sockets let into the panel.
‘These are obtainable from the
Bowyer-Lowe Co., Ltd.)

1 Dubilier condenser, .0oo3 pF,
with clips and 2 megohm grid leak.

2 two-coil-holders. (One of these
should be suthciently stiff in its
movement that when placed inthe
position shown the upper coil will
not fall down by its own weight.
A Magnum coil-holder was used on
theright-hand side, and an old two-
coil-holder of unknown make on the
left. .The Magnum holder is quite
stiff enough for the purpose, as is
the average panel mounting holder.)

Suitable wooden box,

Quantity of No. 16 square section
tinned copper busbar wire. (This
wire is now obtainable from several
makers, and is highly recommended
for use in such receivers as this.)

1 potentiometer for panel mount-
ing. (A “T.C.B.” potentiometer
was used in this instrument owing
to the small space it takes.)

It should not be necessary, but I
am afraid I must once more
emphasise the tremendous import-
ance of removing the surface skin
of the ebonite before mounting up
the various component parts. I
mention: this in every article I
write, but I still have receivers
brought to me with the original
skin left on the ebonite and giving
the usual leakage troubles, distor-
tion and frying noises. One or two
makes of ebonite can be relied upon
to be free from any conductive
surface, but unless you are per-
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obtainable at the usual price of
13. 6d. from this office. If you
require it, ask particularly for
Blue Print No. 19.

If you should be using the
separate pins for the plug-in coil
socket, be very careful how you
mark. out the panel for them,
The spacing between centres of the
two holes is exactly {5 of an
inch. Of course, if you use the
ordinary panel mounting socket
you will have no trouble in ascer-
taining the size of holes necessary.
There is no particular advantage

.in using the separate pins, except

that the appearance is neater.

The terminals are all spaced
exactly 1 inch from one another,
and the condensers are placed as
close to one another asis convenient.
Some variable condensers are pro-
vided with paper or cardboard
drilling templates, which greatly

Plan view of panel. The terminal connections will be gathered from
the wiring diagram on the next page but one.

fectly sure in this matter do not
take any risks. With two stages
of high-frequency surface leakage
is to be avoided at all costs.

The detailed drawings accom-
panying this article will show you
how to lay out the various com-
ponent parts on the panel. If you
have not yet invested in a steel
rule and a scriber, I strongly advise
you to obtain both as soon as
possible. The scriber -is a very
sharply pointed steel instrument,
obtainable for 8d. or 1s. at any
good tool shop. With it you can
scratch lines on the back of the
panel and mark oat the positions
of the various parts. A full-size
blue print of the panel is, of course,
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to take the securing screws.

facilitate the drilling of the panel
The
Fallon condensers have an
aluminium disc which goes behind
the dial. This disc itself will serve
as a drilling template. Any good
variable condensers will do here,
and provided they are of good
quality, ' there will be little to
choose between various makes. In
passing I should say that with the
particular circuit here described ‘it
15 not practicable to use the double
condenser which was incorporated in
my Transatlantic set. The Trans-
atlantic set is a finished design, and
the two ‘primaries which are tuned

.are’ identical, the coupling being

always the same in each case so a3
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not to upset the tuning. In this
instrument, however, the grid cir-
cuits are tuned, and any alterations
in the coupling will upset the tuning
more than sufficient to make double
condenser tuning impracticable. It
should also be noted that the inter-
position of the grid condenser and
leak in the ‘grid circuit of the last
valve is another factor which would
upset the balance. Furthermore,
by having separate condensers
different coils can be used—a great
advantage and convenience in
experimental work.

The critical reader will imme-
diately notice that no condenser is
placed across the high-tension ter-

any good make of potentiometer
will do here. For marking out the
position of the valve legs I have
found the Morris steel template:
highly satisfactory. -‘This consists
of a disc of steel on one side of which
project four sharp points at exactly
the correct spacing for the valve
pins. . There is also a central hole
which enables one to locate the
position satisfactorily. All that’is
necessary to do is to place the steel
disc on the panel and give it a
sharp tap with a hammer. The
four steel points will then enter the
ebonite - and give very accurate
drilling positions. By carefully
drilling precisely on these points the
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very hot soldering-iron of such a
temperature that on being placed
on the point of the screi or terminal
to be solderéed a small bead of
solder ‘is left. If-the iron is not
hot enough it will need to be held
on the terminal for some little time,
and this will heat up the shank
and in turn soften the ebonite sur-
rounding the shank. The result
will be a loose terminal, which may
wrench off the soldered-connections
at a later date.

There is rather a knack in making
these connections = with -a stiff
busbar wiring,” and-once you have
acquired this knack you will
probably want to wire every set in

The actual wiring is carried out with stiff wire as shown,

minals, nor is a telephone con-
denser included. Both of these
condensers are necessary for success-
ful work, and it might be wondered
why they are not shown. The
reason is that it was desired to try
all kinds of values here. A 1 uF
condenser is advisable across the
high-tension terminals, and a .00I
or .002 uF across the telephone
leads. It should not be imagined
that the set will not work without
these condensers ; actually it will
do so quite well, but the results
will not be generally satisfactory
without one or both of them.
The potentiometer control is
aseful in experimental wprk, and

- excess of soldering - flux.

reader will be able to space his
valve pins very exactly,; indeed
the fit of the valves in the soukets
so mounted 1is generally zhuch

superior- to that in'the average

cheap valve sockets obtainable
ready finished.
Wiring Up

Before commencing to wire up,
a smooth file should be rubbed
over all contacts which have sub-
sequently to be soldered. Before
proceeding further, remove the
brass filings with a soft brush, and
at all costs avoid the use of an
Use. a
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this way. The secret, if it can be

- called one, is to use a well-tinned

and ‘thoroughly hot soldering-irén
and to cut each connecting wire

."and bend it to shape before solder-

ing is commenced. Do not attempt
to solder a -straight wire to a
terminal - and then subsequently
bend it to shape. I generally try
and attach a small coating of
solder to the end of each wire
before placing it in position, so
that a. quick touch of the hot
soldering-iron will cause the two
beads of solder to run together
into a good smooth join. Should
you not tin the end of each wire
separately_ in _this _way_ you_may"
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Practical wiring diagram and terminal connections.

have trouble in making a neat
connection.

Notice that the wiring has been
worked out to ‘be as short as
possible. This general. arrange-
ment should not be departed from.

Operating the Set

When everything is finished,
test out the connections of the
filament circuit first of all so that
there may be no risk of burning
out your valves by applying the
high-tension to the wrong con-
nections, and then choose some
time after broadcasting hours to
try out the set. This is important,
as until you get used to the manipu-
lation there is a great tendency to
radiate with this receiver. You
can, of course, try it out with a
loop, in which case the connections
of the loop or frame should be
taken to the aerial and earth
terminals and no plug-in coil used
in the aerial socket. A frame con-

sisting of 10 turns of wire round a
frame with 2-feet sides will suit
here. The space between the turns

should be about }in., but smaller

spacing will give quite good results.
If possible obtain a good buzzer
wavemeter. of some reliable type
and practise your tuning with this.
The grid coils in the two coil-
holders should have the same value
and it is preferable to use plate
coils each of the same value inthe
two sockets. At the present
juncture I do not feel inclined to
say too definitely which is the best
size of coil to use, because this
depends to some extent on the
make of coil and its external
dimensions ; but so far as the grid
coils are concerned, these, of course,
must be of such a size as will cover
the particular band of wavelengths
chosen. The plug-in coil ia the
aerial socket can be a Gambrell
‘““A)” an S.2 of Burndept, a. 35
Igranic (50 for longer wavelengths),
or a 35 or 50 Atlas, to name a few

‘be used

of the best-known coils. = A 28 or 35
Pye coil also serves excellently here.
The grid coils can be Gambrell
“ B,” Igranic, Burndept, or Atlas
50 or 75, or Burndept S.4. One
of the new Igranic concert coils can
: here and in the other
sockets if desired. If home-made

‘basket coils are used, thick wire

should be chosen; and about 6o or
70 turns used:” The plate coils in
the two moving coil-holders can be

‘ one size above the grid coil with

advantage, although two sizes may
prove satisfactory if the coupling
is not too close.

Finally, and once more, I would
like to emphasise that this is an
experimental receiver which is not
easy to tune, Do not attempt its
construction and manipulation un-
less you have had experience in
tuning ordinary receivers. The
sole object in building this instru-
ment is to acquire data on the use
of loosely-coupled and other high-
frequency transformers.
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s THE LATEST CONSTRUCTIONAL BOOK. ¢
o ‘“ Wireless Sets for Home Constructers?” Q
o By E. REDPATH (Radio Press Ltd.), 2s. 6d. (post 2d.). g
g Full instructions for making a great variety of highly successful reeeivers are in this S
o book by one of the most pepular writers of coastructional articles.. - o
o7 OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO00000000000000000
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to do

Wireless from Odds
and Ends

By A. R. BENSON

Do not imagine wireless experimentscan
only b conducted with expensive anpara-
Read what our contrid t.r managed
with a few simple oddments.
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EW people realise how much
potential wireless gear there
isin the average house in the

lumber room and in those drawers
which are devoted to containing
odds and ends. The subject is
worth while pursuing, for it interests
not only the schoolboy wishing to
eke out the resources of his pocket-
money by using as far as possible
material that is at hand, but -also
the grown-up experimenter who
may sometimes find himself- in
urgent need of some small device
when -all shops are closed. If he
can manage to rig up from odd-
ments something that will work,
the situation may be saved.

I was staying once for the week-
end with a friend who had-not at
that time tackled wireless, though
to-day he is as keen an amateur as
you will find. On the Sunday we
were talking of wireless and somuch
did my enthusiasm fire him that he
expressed the strongest possible
desire to see and hear something
.of its workings. Before the after-
noon was over I had managed to rig
up purely from the contents of his
oddments ‘drawers a. sef . that
actually broughtin GNF. Icannat
claim that we heard telephony, for
this took place before the broad-.
casting era began.

TIN CRYSTAL HOLDER
SOQLOERED ON

COPPER WIRE

‘BELL SHEET BRAS>
CONTACT. SPIRAL OR COPPER
POST

| ]
Fig. 1.—The converted electric
bell fitting.

A search amongst his “ scrap ”
disclosed an ancient electric bell
which had long been discarded as
too full of years to be of further
service. This provided a great deal.
of the necessary material. The
bobbins” were carefully unwound
and the wire from them was
utilised for making up a basket

¢

closely

cardboard
The next problem was

inductance upon a
former.
the detector. No crystal was avail-
able, so it was thought best to see
what could be done with a graphite-
steel combination. The contact
screw and pillar of the bell were re-
moved, and in the end of the screw
a small hole was drilled into
which a gramophone needle was
forced. The - pillar -was mounted
again upon a small square of hard
wood cut from the base of the bell
and in a hole about an inch away
was set a pencil stub, one half of the
wood having been removed so as to
expose the lead. By turning the
screw of the bell pillar the gramo-
phone needle could be brought into
contact with the graphite. Had the
smallest scrap of crystal been
available a really good detector
could have been made, as shown in
Fig. 1. The crystal holder here is
made from a piece of tin which is
cut to the shape of a cross, the arms
being about }in. wide and {in.
in length. TFhe junction of the
arms is soldered to the top of an
upright made from sheet brass, and
the arms are then bent round the

crystal so as to grasp it firmly.

As the inductance was mnot
variable, except in so far as one
could strip’ off wire .until the
approximately correct ‘size ~was
reached it was necessary to have
some kind of variable condenser
for ‘tuning “purposes.  This - was
improvised from a couple of round
tins one of which fitted fairly
inside the other. The
smaller was covered with a layer of
writing paper, held in place by gum.
Though the capacity was very small
this improvised variable condenser
worked amazingly well. We had
no telephone receiver of any kind
but my friend was able to borrow
one from an enthusiast who lived
close by. In this connection I
would like to mention that there is
anidea prevalent thata crystal will
work only with telephones in which
the resistance of each earpiece
is at least 500 or 1,000 ohms.
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This is quite a mistake, for at
fairly short range one often ob-
tains better results with low re-
sistance receivers than with high.
Quite a number of ex-Army 60
ohms single earpieces are obtainable
at ridiculously low prices at shops
which deal in surplus goods, and
these will make first-rate head-sets
for crystal use.  All that is neces-
sary 1s to provide them with flex
leads, taking care to join them in
series, and to make a headband
from thin sheet metal. The earth
connection for this makeshift set

STRING OR wiRE
. BINDING -

Fig. 2.—A broken bottle as aerial
insulator.

was made to a handy water pipe,
but the aerial presented at first
rather a difficulty. However, a
number of odd lengths of bell wire
were found in various drawers, and
these when soldered together gave
a total lensth of about thirty
yards. Insulators were made
from the necks of old bottles in the
way shown in Fig. 2. Two of
these were used at each end of the
wire. The far end of the aerial
was suspended with the aid of a
length of clothes-line from a con-
venient tree in the garden, the
other being attached in the same
way to one of the pipes running
downwards from the gutter on the
roof.

All was now ready for the at-
tempt. Searching and adjusting
might have been lengthy processes,
but, more by good luck than good
judgment, thecoil had been wound
with very nearly the right number
of turns, and fortunately a sensitive
spot on the graphite was found very
quickly. This was done by running
a lead from the front door electric
bell to the earth side of the tuning
coil and keeping the bell with its
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gong removed working continuously
until the contact had been. ad-
justed. A household electric bell
may always be used in this way as a
tuning buzzer. A simple way of
ensuring its continual operation
is to unscrew the cover of a push-
buttonswitch and fo wedge a penpy
between the upper and lower coh-
tacts, If.the earth connection is a

BorTLE wiTH
BOTTOH REMOVED

PoLE

Fig. 3.—At the top of the pole.

good one it is not as a rule necessary
to bring a lead from the bell to the
earth terminal of the set; it will
suffice usually to connect the con-
tact pillar of the bell to the nearest
gas or water pipe. But do not for-
get to remove this connection be-
fore you start to use the set,
otherwise ‘ interference ’ of quite
a novel kind will be experienced
whenever anyone comes to the door.

Fig. 3 shows another way in
which bottles .may be pressed into
service as insulators. . . The bottom
of a good sized bottle isremoved,
which can be done without any
difficulty : wind a piece of string
round the glass at the point at which
you wish to make a break. Grasp
the two ends of thestring and work
vigorously to and fro for a short
time. Then give the bottom of the
bottle a tap with a hammer and it
will break off quite cleanly.  The
process will be assisted if the string
is first covered with knife powder.

Jam jars or wide - mouthed

bottles make first-rate formers upon-

which to wind single layer induct-
ances. If it is desired to make up
an inductance with sliding contacts
a lamp glass of large diameter will
do very well for the foundation,
though care must be taken to secure
one which is of the same diameter
throughout. It may be mounted
as shown in Fig. 4, between up-
rights to whose inner faces are
screwed . thick wooden discs over
which the glass fits tightly. The
wire must be heavily shellacked
after winding in order to keep it in
place. Inductances wound upon
glass formers are exceedingly
efficient owing to the . high in-
salating properties of the glass and
-to the fact that it is not affccted by
damp. In this respect' they are

superior to those made upon card-
board tubes.

Should you wish to discover
whether your set will work upon a
frame aerial—and it is just as well
to make ‘experiments of some kind
before purchasing one—you can
improvise something that will do

‘quite well from an old picture frame:
and about twenty-five yards of bell.

wire. The total distance round

“the outside of the frame should not

be less than eight feet. Fix at each
of thé corners a ‘‘ comb ’’ made of
hard wood as shown in Fig. 3,
and wind orr the wire. The teeth of
the comb should be such as toallow
a spacing of about % in. between
wires. There is no need to make a
stand for the frame ; simply hang
it upon a suitable door and move
the door about until the frame
points in the right direction.

Those who are running dull-
emitter valves off dry cells may
occasjonally be horrified to find
that the filament battery has
petered out at a critical moment
when it is particularly desired to
hear a.certain transmission and
when it is impossible to obtain
fresh cells. So long as there is a
little sal ammoniac in the house—
the wise man sees that there is—
the case is by no means hopeless.
Obtain as many jam jars as there
are cells in the battery and place in
cach a solution of sal ammoniac and
‘water. Now take the cells one by
one and drill half a dozen or more
1 in. holes in the case of each, taking
care not to let the .drill penetrate
too far. Stand the cells in the
solution in the jars and connect
up again. In a very short time
they will have recovered their lost
E.MF. and may be used in this
way for some little time.

It is always as well to keep a
supply of tin foil in the scrap
drawer, ‘One is always coming

Fig. 4. —A lamp glass tuner.

across fairly large sheets of this
useful material in cigarette packets
and so on. Those that have been
damaged may be screwed up into
small balls and kept until you have
half a pound or so. They should
then be melted down ir an
aluminium ladle, such as can be
bought for sixpence, with about
half the quantity of zinc. This
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mixture forms a most useful
solder. I keep such a ladle with
a good sized lump in if, and it is
most handy when one is dealing
with flex leads. These cannot be
soldered effectively unless the ends
have first of all been thoroughly
‘bonded together. To do thisscrape
them carefully, dress with fluxite
and dip into the molten metalin the
ladle. If desired, solder made from
tin foil and zinc can be moulded
quite easily into sticks by running
it into grooves made in a piece of
clay. Tin foil, by the way, con-
tdins a certain amount of impurities
which will float on the top when it is
first melted down and should be
skimmed off.

e

Fig. 5.—How a fram:z aerial
was (mprovised.

Undamaged tin foil sheets should
be pressed flat between the leaves
of a book ané kept for such times
as one may rejuire to make up
makeshift condensers. Normally;
of course. one would use copper foil,
rather than tin foil, but in an
emergency the latter is a godsend.
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A Ten Valve Receiver

How to Build the Armstrong Supersonic Heterodyne

IForeword.
T is: well' known that the
I limitations of receivers
employing high - frequency

amplification are very serious when
dealing “with “frequencies’ higher
than 1,000 kilocycles (A = 300
metres). These limitations are
chiefly due to inter-electrode
capacity of the valves used, and
in a lesser degree to .capacity
between valve sockets, and badly,
arranged wiring.

The arrangement due to that
very eminent radio engineer, Edwin
H. Armstrong—who 1nc1dentally
gave to the world ‘one “of - the
greatest assets to wireless, viz,,
reaction, or regeneratlon—was ari
extremely ingenious scheme over-
coming almost completely _the’
limitations of the ordinary receiver,
on short wavelengths. Stated
simply his scheme was as follows :

A signal is received and rectified
by a valve in the ordinary way at
its fundamental frequency, let us.
say -3,000 kilocycles (100 metres)..
An outside heterodyne frequency:
is. superimposed on this (supplied
by an oscillating valve system) to
give a resultant beat frequency
corresponding to a wavelength of,
say, 3,000 metres (1,000 kilocycles).

Now high-frequency amplifica-
tion can be very efficiently carried
out on this wavelength by means

of a cascade of valves coupled in
various ways, viz, i—
(r) Resistance [ capacity.
(2) Transformer.
(3). Reactance

or impedance

‘capacity.

The resultant beat . frequency
mentioned above is therefore passed

H® (Co
LovG : %
wave ;
Reckrver Ny
L= ¢g © @

&

,Flg 1.— ~-Theoretical diagram lllus-

trating the supersonic arrangement,

on to a complete long-wave
receiver and is-again rectified and
may undergo note magnification as
desired.

" At first the apparatus may appear

a very complicated arrangement
and apparently difficult to operate.
owing to the multiplicity of controls,
but it may be stated most em-
phatically that this is not the case,
and the ease of picking up signals
and the subsequent finer tuning of
them is a sheer delight after the
heartbrea.kmg adj ustments required
by an ordinary receiver, to say
nothing of the capacity effect of
the hands so noticeable when deal-
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ing with these extremely high
frequencies.-

A simply understood dlagram is
appended showing the idea of the
super-heterodyne (Fig. 1).

The aerial circuit is tuned in the
ordinary way and is coupled to a
closed tuned circuit—a few turns
of inductance of this circuit are
coupled to the heterodyne and the
output of the single-valve receiver
—i.¢., the beat frequency—passed
through the primary winding of a
transformer, the secondary of which
is connected to the input terminals
of the long-wave receiver.

Preliminary Description.

In the instrument illustrated and
described in this article several
departures are made from the
original Armstrong specification
outlined above, the most important
of which are :—

(i) A valve acting as a high-
frequency amplifier at, the funda-
mental frequency is added before
the’ detector valve.

(i) The heterodyne valve is
coupled to a ‘‘tuned anode "
circuit of this  high - frequency
amplifier instead of to the closed
grid circuit. )

(i) Semi-aperiodic  intervalve
coupling of the long wave HLF.
valves is employed instead of the
aperiodic or resistance / capacity
coupling.
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By W.K ALFORD
(2 DX)

The Armstrong  Super-
Heterodyne is undoubtedly
the most efficient recetver
of very short wavelengths.
The instrument described in
this article is marcellously
sensitive’ and will receive
Ameriran broadcasting on
a smcll frame aerial.
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A full diagrafn of the instrument
is shown in Fig. 2. The coupling
of the H.F. valves on the long wave
side is tshown as ‘‘transformer,’
with the exception of the first valve,
although  originally resxstance/
capacity couplmg was employed,
the essentials ’(condensers _and
resistances) being left in the instru-
ment.

The change was made after the
general behaviour had been studicd,
owing to the higher amphﬁcatlon
gained by the use of semi-aperiodic
transformers, and also that the
casual picking up of long wave
c.w. 'signals by the instrument
itself could be minimised.

The choice of coupling is left to
the interested reader, but it should
be added that the simplicity of
the resistance/capacity method is
worthy of consideration.

Gambrell ‘‘efficiency . coils are
used throughout the instrument,

both for the aerial and closed
circuits, and the fundamental
tuned anode€ circuit. Coils H and ]

have been found very satisfactory -

in the “transfér”” transformer
between the-short and long wave
sides of the  instrument. These
coils  possess -negligibly -small self-
capacity, and great virtue -lies -in
the fact that, owing to  their
spaced layers, the shielding of .the
inner-layers by the outer- layers is
minimised—an important factor in
coupled circuits dealing -with very
high frequencies.
De.ails of Components.

(1) Heterodyne coils—the usual
mductlvely coupled grid and anode
circuit is used in the heterodyne
as this is found to give a cleaner
and purer frequency than the
simpler auto-coupled arrangements.

Two sets of coils cover the whole
range of wavelengths from 7o
to 8o metres with a .cor pF
condenser in parallel with the grid
coils.
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No. 1.—Approximate range 190
830 m.

Grid coil.—24 turns 28d.s.c.
wound hankwise on former
1} in. diam., then removed
and bound.

Anode coil.—30 turns 28 d.s.c.
as above.

No. 2.—Approximate range 70-
250 m.

Grid coil.—8 turns 28 d.s.c.
wound on 9-slot card
former 1§in. diam. at
bottom of slots.

Anode coil—10 turns 28.d.s.c.
wound as above.

In the instrument described two
ebonite boxes as used inex-govern-
nent heterodyne wavemeters were

available, "and . the . coils were
mounted in these boxes — the
pins on to ~which  they fit
being on the face of the

instrument (see Fig. 1) insucha
position that the swinging tuned
anode coil may be coupled toany
desired degree with the heterodyne-
coils,

A micro-condenser of .00o5 uF
is shunted with the main hetero-
dyne condenser and is essential for
very short wave reception.

RECEIVER.

CAMBRELL TURER

N BOX

SWITCHES ALLOWING INSTRUMENTS
TO BE USED AS AN ORDINARY 2,3 0r 4 VALVE

VYARIABLE GRID

HINSED TUNED ANODE
colL ( Fundemental)

SHORT WAVE
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«001uf
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00001 u I
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This photograph illustrates clearly the purpose of the various components and their gensral disposition
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Fig 2.—Tll'e circuit diagram of the complete receiver.

The Long-Wave Coupling Trans-.

NS FOR CONNECTIONS

{1

brought out to pins screwed into
the former for connection purposes:

formers, '
These are of the ‘semi-aperiodic | H H ﬂ l The * Breaking-In" Plugs
type lw1th8an optxmngqn APPICZEN ‘ In order that the number of
mately 2,800 m. as in Fig. 4. /4" valves may be varied in the long-
The eight slots are filled with 40 - wave side of the instrument, a plug
S.W.G. ss.c. copper wire, and T %, and series of sockets are used
alternate ones are connected to- '/f (beneath. valve No. 4). A sketch
‘gether, taking care that the winding : of the arrangement is shown in
remains in the same direction of Yo | © Tg 4.
rotation. Four slots compose the e -272: - When the plug from the input
primary and four slots t.he Fig. 3.—How the transformers ’ is inserted the ebonite inset pushes
secondary winding, the ends being are made. the bronze strip out of contact with
o - a o oy ooy e ?‘ﬂ
SEMI~ APERIODIC T A '
- QU1 -0002
“T’mﬁf&‘,’ff;’ o1 TRANSFORMERS [ HETERODYNE
{ 2600 m) - CONDENSER
= | <ooluf

: £l

CUTTING IR PLUES

mi V=AY 3 il 2 FUR YARIOUS NUMAER
| BLECTRGSTATIC . CONDENSERS ANODE TUNING OF VALVES
REACTION CONDENSER -0005uF CONDENSER LONGWAVE SIDE
-000tp F ruming pammarr & sec of ol gl wave)
O TRANSFER TRANSFORWER )“

The back of panel connections depicted in detail, .
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This picture will give a good idea of the height of various components and mountings.

the bush, thus breaking the trans-
former secondary circuit and con-
necting the grid directly to the
plug.

The other series. of sockets
(beneath wvalve 4) connects the
input of the long-wave side to the
anodes of wvalves 1, 2, 3,
through a small variable condenser
of .ooor uF capacity. This
enables any desired amount of
electrostatic reaction to be intro-
duced as an additional control to
the potentiometer.

The fifth socket is blank to allow
of this form of reaction to be cut
out.

e

General Lay-Qut of the Instru-
ment.

An actual dimensioned general
arrangement of the instrument is
not appended, as there” is no
special merit in this particular
design, and much interest is gained
in individual arrangements.

As previously explained in the
first part of this article, the Super-
heterodvne is simply an arrange-
ment coupling together a receiver

of short waves with a receiver of.

loag waves—so that the two

individual receivers may each be
used separately as desired.

The actual size of the panel is
29in. by 121in. by }in. ebonite,
and the disposition of the various
parts can be easily scaled from the
plan photograph and the front
view. It is important that the
high-frequency transformers should
be arranged with their axes at
right angles, and that grid and
anode wires should not run parallel
and in close proximity to each other,
‘otherwise trouble will be experi-
enced in self-oscillation.

The potentiometer control on the
grids of the short and long wave

70 Gr/o
" Busw For FLy6
V-
¥
FposPHoR LBOMITE INsET
Bronvze

&7T0 H.E7RaNSFORMER SECY

_Fig. 4 —Details of plug connections.
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H.F. valves is also important, and
is a most useful control.

Much useless fiddling ‘about and
waste of time is avoided if, when
the instrumentis about to be tested,
each side (short and long wave) is
tested on signals individually, when
adjustments can be made and an
idea of general efficiency can be got.

1f possible the heterodyne should
be calibrated for wavelength against
a heterodyne wavemeter of known
accuracy, and, of course, the
position of the heterodyne condenser
on the set is a useful indication
when searching for a signal of
known wavelength.

It should be noted that there
will be fwo positions of the hetero-
dyne condenser which give the
requisite beat frequency to pass
on to the long-wave amplifier, and
to avoid misleading ambiguity the
upper of these two positions should
always be used.

There should be no difficulty in
picking up, say, broadcasting on the
instrument. When first tested the
one thing to look out for is that,
if the long wave side refuses to

(Continued on page 459.)
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The Limitations
of Wireless
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HERE can be no doubt
that wireless is the finest
hobby of modern times,

from whichever aspect it is re-
garded. The experimenter, who
is perhaps quite as interested in
discovering how and why he re-
ceives signals as in the nature of
the communications themselves,
has before him a field that is un-
limited, for the wvariations and

Fig. 1.—The ideal. If it were not for
limitations we could map out wireless
in this way
combinations that may be tried
out with even quite a small set run
to enormous numbers. Wireless,
too, is full of problems that are
awaiting solution. We have rough
ideas of hundreds of questions with
which it is concerned without being
able to find definite solutions that
are universally accepted. No one,
for example, can state without fear
of contradiction that he knows
precisely how the crystal rectifies.

Doubtful Points

We know that it does so, and that
-rectification may be performed in
any one of several possible ways ;
but which is the real way, and just
how the process takes place, isstilla
mystery which is open for some
investigator to solve. The broad-
cast man too—that is to say, the
man who places the wireless set
in the same category as the gramo-
phone, regarding it merely as a
machine . which, . when turned on
at the right time, will provide
entertainment, and. not bothering
his head about the means whereby

these things are done—has also a
hobby of fascinating interest, for
he has at his disposal an unfailing
source of good music and something
that will keep him in touch with
the world’s literature, art and
science.

Some Limitations

But we must not lose sight of the
fact that wireless, like all the
greatest products of science, has its
limitations. To take examples
from other departments, we find
that the microscope can go so far
and no further. It will never
enable us to see suchtiny things as
the atom or the still smaller electron,
for the simple réason that an object
whose length is less than half that
of the wavelength of light cannot
be dealt with by its lenses. The
astronomer cannot continue in-
definitely to bring distant worlds
nearer by enlarging the size of his
telescope. Besides the enormous
mechanical difficulties that arise
when huge parabolic reflectors
come to be cast and ground, there
is the fact that the earth has an
atmosphere whose presence distorts
to some extent the feeble rays of
light that come in from great
distances. Nor can he say with
certainty, ‘I will photograph this
eclipse or that transit ”’ ; he never
knows whether the presence of
clouds or of-fog will interfere with
his operations.

An Unfair Question

One of the most unfair questions
that can be put to a salesman in a
shop which deals with wireless
goods is, ‘* Will you tell me what
the range of this set is?’ The
plain truth is that no one can
predict with any kind of certainty
what the range of a given receiving
set will be when it is installed in the
purchaser’s home. We can say
that normally the range of an un-
aided crystal is about twenty-five
miles. This means that it will
receive broadcast transmissions up
to this distance in ordinary cir-
cumstances, provided that aerial
and earth are good, that the insula-
tion of the set is all that it-should
be, that there are no serious losses
in inductances or condensers and
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that the telephones are of good
average sensitiveness. But notice
in the last sentence the in-
clusion of the words ‘ in ordinary
circumstances.” You may have
aerial and earth, insulation, induct-
ances, condensers and telephones
that are beyond reproach, and yet
fail to receive properly at less than
the prescribed twenty-five miles.
Or even if these things are not so
perfect as might be desired, strong
signals may come in from distances
that are almost incredible.

Blind Spots

Those places in which signal
strength with given apparatus and
atgivenrange is weak are known as
blind spots. These are far more
common than most people realise at
present., Places in which reception
is abnormally excellent have not so
farreceived a general name, but we
may refer to them as good spots.
How is it that some places are
normal whilst others are blind and
others, again, good? This is
another of the wireless questions to
which there is as yet no definite

RANGE FOR
SINGLE VALYES

Fig. 2.—This shows very much more
what is to be expected

answer, though several have been
given,any of which may prove to
be correct.

We know that the waves radiated
-from an aerial are made up of two
components—the electric, which
are waves -moving vertically, and
the magnetic, whose field is hori-
zontal and at right-angles to that
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cf the electric component. It is a
combination of the two into an
electro-magnetic impulse which con-
veys the sounds as speech or the
signals of Morse from one aerial to
another. But how these impulses
travel, and which component is the
more important, is still a matter of
argument. The electrical school
contends that the carrying medium
15 the intangible omnipresent ether,
and that the vertical components
are the more important.

The Magrletic School

The magnetic school, on the other
hand, regards the earth itself as the
main carrying medium and attaches
little importance to the éther. Until
recently the second theory men-
tioned was notvery widely accepted,
but it is gaining adherents to- day,
largely owing to the experimental
work done by Dr. Rogers, who has
succeeded in both transmission and
reception in an iron-lined room,
using what has been rather quaintly
described as a “‘ buried aerial.” In
any case we must admit that the
nature of the earth’s surface does
exercise an enormous influence over
the quality of wireless reception.
Take for example the four stations
shown in Fig. 3, of which A is the
transmitter. Using a given power,
he can expect to reach the receiving
aerial, B, over the thousand miles
of water that lie between the two
stations ; but the same power will
barely suffice to reach C, between
which and A lie sixty miles of
parched desert. -The
between A and D is what we may
describe as ordinary, being neither
very wet nor very dry. Here the
probable range will be 250 miles.
D, then, is a normal spot, whilst
B is good and C blind.

4 Strange Places
Good, normal and blind: spots
may occur within very short
distances of one another. The

little town in which I live is twenty-

five miles from London and seventy
from Birmingham. It les in a

hollow, and upon the rather ‘steep-
sides of a deep valley- running.

approximately north-west and

south-east.

upon a crystal. Lower down upon
this side reception may be described
as of goord average quality, neither
very much better nor very much
worse ; a crystal will bring in 21.O,
but will not respond to Birming-
ham. At the bottom of the valley
and on the heights of the northern
part of the town conditions "are
distinctly below the average. Here,
excepting one or two small areas,

country’

Up the hill towards
the southern part of the town con--
ditions are extraordinarily good,
5IT having been received frequently-

.even 21O cannot be he: rd without

the nuse of a valve. In one small
place, then,certainly within a square
mile, all three classes of wireless
spots are to be found, and there are
further peculiarities. In my own
house, for example, I cannot make
any use of a frame aerial even with
two stages of high-frequency ampli-
fication. These examples will serve
to show how impossible it is to
guarantee particular results with
any set.

Differences

Three people might purchase
identical receivers; one would
write a glowing testimonial of the
wonderful efficiency-of his set, the
second would be satisfied, whilst
the third would probably feel that
he had been badly let in. Further,
at one house at any rate, a
set guaranteed to bring in stations
up to a hundred miles away on a
frame aerial would give very poor
performances
" But this is not to say that those
who live in blind or “semi-blind
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and if  that fails to giwve. you
what you want, see what a frame
aerial will do. Curious though it
may seem, there are places where
the. frame. does better than the
outside aerial. One such that I
have visited is in Wiltshire. Here
I was asked by a friend one day to
see. if I could discover what was
wrong with his set, which proved
upon examinaition to be -giving
very poor performances. It con-
sisted of two high-frequency valves;
transformer coupled, a rectifier and
a note magnifier, and was of a well-
known make which usually does
very well. Even whena Brown's’
microphone amplifier was added,
strength was no better than one
would have expected of a two-valve
set with rectifier and note magnifier.

A Strange Cure
Tests showed there was nothing
wrong with the set itself nor with
aerial or earth. Having tried every
thing with no success at all; I was
on the point of despairing when a
sudden inspiration came. There

Fig. 3.—Land and water ranges.

spots must make up their minds
that wireless is not for them. There

is probably no place in this country

where quite good reception cannot
be obtained with due care and the
exercise of a little thought. In a
good spot almost any kind of
aerial will do. You may erect a
mast that is not very high and
suspend from it a poorly-insulated
wire which will give quite passable
reception.
make up for the poor wireless

quality of the locality -by paying.

particular attention to the height

and’insulation .of the aerial, to the-

earth, and to other small points of

dutar] which matter much less in-

more favoured places.

Experiments with Aerials

One can alwavs experiment,
usually with profit, in the matter
of aerials. If the usual aerial
and earth do not work satisfac-
torily, try the counter-poise;
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In bad spots you must.

was no reason in it ; it was simply a
last hope. A wire was twisted
round the lead covering of a nearby
electric light wire and taken to
the aerial terminal, the outside:
aerial being disconnected: Imme-
diately signals came in with excel-
lent strength. The set is now
worked upon a 4-ft. -frame; and.
does very well indeed.

Good Spots

It seems probable that good
spots are due to some particilar
formation —of the "ground, very
probably to a sub-soil kept con-
stantly damp either by springs or’
By the presence of a lower layer of
impermeable clay. If blind spots’
are upon level ground, the reason
for their poor wireless qualltres
may be that there are large veins of
metallic ore in the neighbourhood.
In really quite a different class are
places which are screened by ranges
of hills, which may or may not coa-
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tain metallic deposits. In Fig. 4
we have a long winding valley
between two ranges of hills. Here
an aerial situated at A might be
expected to receive ‘very well
indeed from a broadcasting station
placed as shown. At B, reception
should be good, though not so good
as at A. At C, it will probably be
poor, and at D, which is
‘““blanketed ’ by both ranges of
hills, it is likely to be very poor
indeed. But even if we have a
map of the. country and know
something of its geology, we cannot
predict with anything like certainty
that any place will be good, bad or
indifferent from a wireless point of
view ; for example, a station such
as C in Fig. 4 might be particularly
good, owing possibly to some focus-
ing effect of the hills. In some
Welsh valleys, for instance, re-
ception is particularly good, whilst
in others ‘‘ blanketing "' is very bad
indeed. I have always wondered
whether the badness of Sheffield
as a wireless spot is not due to the
presence all round the town of
enormous slag heaps which contain
vast quantities of metal.

Getting Them All

The beginner at wireless, or the
man who has advanced from a
small set to one of larger size, has
usually one outstanding desire : he

wants to be able to get every .

British broadcasting station. One
quite frequently hears salesmen
asked the question : “‘ If I buy this
set shall I be able to hear all the
B.B.C. stations ?”’ The proper
answer, of course, should be : “ If
you live in a good wireless spot,
and if you erect this set so as to
give it every chance, you should be
able to do so; but I cannot
guarantee that you will be able to
hear them all.” It may be the
fault of the transmitting plants of
the stations themselves, or of their
aerials, or it may be due to some
quality of the soil in the district in
which they are situated, but the
fact remains -that some of them
appear to have a much more
limited range than others.

Trouble with Manchester

In the south of England, Man-
chester is by far the hardest to pick
up. Still, most good sets will do it
under normal conditions. But there
is a far greater difficulty than that of
mere range which bars our way
when we want to hear all broad-
casting stations. This lies in the
fact that telephony cannot be
sharply tuned, and that the closer
you are to a broadcasting station
the greater will be the wave band
covered by its transmissions. The.
effect of a nearby broadcasting

station upon an aerial is not unlike
that caused by atmospherics. A
very strong impulse reaching an
aerial causes it by sheer shock to
vibrate at its fundamental wave-
length. Hence it produces a sound
which is audible on all wavelengths
and cannot be tuned out. The
strength of broadcast transmissions
does not approach that of atmo-
spherics, and therefore the shock
effect is much less marked. Still,
if they are powerful it may be found
that they blot out everything else
for 100 .metres or more on either
side of their own wavelength. If1I
use a single-circuit tuner, 21O is
audible from about 250 to nearly
500 metres.

Selective Tuning

With a’ selective tuner this
is, of .course, very much re-
duced, in fact with its help it is
p0551ble to bring in either Cardiff
or Bournemouth, only 15 metres
on either side of 2LO without inter-
ference. This, however is a diffi.

BROADCASTING STATION

Fig. 4.~—How stations in long va'leys
may be screened

cult feat, and it cannot be done
without a certain amount of labour..
Wave traps help to a very great’
extent, and those who are troubled
by interference, whether it be from
spark transmissions or from other
broadcasting stations, will do well
to try out one of the three types
described recently by Mr. Percy
Harris. Here, then, is one of the
great limitations of wireless tele-
phony ; if you wish to increase the
range of your station, so that quite
small sets will bring in its trans-
missions in distant places, you
must increase your power; by
doing so you very much widen the
wave band covered; hence it is’
not at present p0551ble for a large-
number of high-powered stations to
work on anything like the same
wavelength without causing very
great mutual interference.

What Is the Gain?
After-all, is. thére.anything to be’
gained so far as broadcasting is con-
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‘cerned in being able. to bring in all
stations ? The true experimenter
will reply at once that there is, for
Tong range is almost everything to
him. But those who use wireless
sets chiefly for the purpose of
listening to music will look at the
matter from rather a different
standpoint. It may be said at
once that no matter what type of
set you use, you will obtain the
most pleasant reception from the
stations whose signals are the
strongest, for with them you can
-work your valves so that they are
not going ‘‘all out *’; there is no
need to use reaction, except perhaps
as an aid to sharp tuning, and a
second note magnifier will usually
suffice. As soon as we attempt to
bring in very distant stations we
must add high-frequency amplifica-
tion to the rectifier. Now, though
high-frequency amplification cer-
tainly gives greater range, it also
increases the amount of ‘‘mush *’
which is brought in ; hence signals
are not so pure and we become con-
scious of a kind of background of
woolliness,

‘Reaction and Clarity

When we make full use of the
reaction coil we again detract from
the clarity of our reception and
bring up every parasitic noise that
is inherent in the set. It must not
be forgotten that through the re-
action coil is flowing current from
the high-tension battery which is
the source of nine-tenths of such
parasitic noises that do occur.
When we couple this coil to an
inductance in the grid circuit, the
tiny variations in the output of the
high-tension battery, which must
occur through partial polarisation,
are communicated to the grid and
passed on in amplified form. It
follows then that the more we
‘“press *’ the set, the less good will -
our reception be. A further point
is in the note magnifiers. Every
valve amplifying at low frequency
must distort to -some extent for a
variety of reasons. With one low-
frequency stage distortion may be
so small as not to be noticeable,
but when we add a second we make
whatever faults there are very
much worse. For this reason a
weak signal, brought in only by the.
use of, say, two high-frequency
stages and reaction, can seldom be
raised to loud- quaker strength with
that background of silence which is
so desirable or with complete
absence of distortion. When we
try to do it we nearly always find-
that we have to complain bitterly"
of atmospherics, which are really.
not atmospherics at all in most.
cases -but amplified- noises du¢ to:
the set itself.
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Noises

True ' atmospherics are in this
country not of very common occur-
rence upon the shorter waveiengths
in the darker months; or one
should say that they are seldom so
bad as to interfere very seriously
with reception. Still, their occur-
rence does place yet another limita-
tion upon wireless,  a limitation
which concerns in this case not so
much the range of wireless as the
certainty of communication at any
given time between two stations
which are normally capable of
reaching one another. The operator
at a station’ which we will call A
cannot say : ‘I communicated
easily with B last night and. to-
night’; therefore I shall be able to
do it next Tuesday week.” 1If
atmospherics are very bad the two
stations may not be able to work
together at all on that day.

Causes of Atmospherics

Atmospherics appear to be due to
electrical disturbances in the atmo-
sphere. They are usually at their
worst when -a thunderstorm is
raging in the neighbourhood, but
they may occur and be very bad
indeed at times when there is no

thunder about. Some  are
produced by the rapid.deionisation
of the air which occurs shortly
after sunset; and they may be
heard again when the process of
ionisation begins at sunrise Again,
barometric disturbances may be
responsible for tliem, for the vary-
ing pressure causes charged strata
of the atmosphere to rise or fall,
bringing them into contact with
other layers carrying a -different
charge. Very many devices have
been tried and much work has been
done with a view to the elimination
of atmospheric interference with
wireless work. So far the matter
seems to be beyond our control,
especially on the highér waves
where the wavelengths used in

wireless approach those of atmo-’

spherics themselves. In years to
come the solution may be found in
the useof very short waves, to which
inventors and experimenters are
now giving a great deal of attention,
In Conclusion

The conclusion, then, to which
we come is this. We can now send
messages, whether in the form- of
signals or by the spoken voice,
from place to place with very fair
certainty that they will be received
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by stations within 4ke normal
working range of our transinitter.
If we purchase a receiving set, we
can feel fairly sure that it will do
what is expected of it. If it is
erected in a normal locality it will
work well in connection with an
aerial of the standard kind, whilst
if the place in which it is used is a
bad one from the wireless stand-
point the set can be made to give
results by paying due attention to
the design of the aerial and to the
quality of the earth connection.
We must expect a certain amount
of interference if we live within a
‘short distance of a broadcasting
station, but we can do much to
climinate this by the use of selective
tuning circuits and of some kind of
-wave trap. Atmospherics will occur,
but they will not happen so fre-
quently as to be a marked nuisance ;_
in fact there will be very few days
in the year when good reception is
not possible. The main thing to.
bear in mind is that wireless has
certain limitations,and that, such as
they are, we must be content to put’
up with them. Do not expect too
much from your set, and.at the
same time do not expect too little.

" R.W,H.

How to Build the Armstrong Supersonic Heterodyne—(continued from page 453).

stop oscillating and on turning
the heterodyne condenser, more
harmonics are heard than Leafield
ever produces (!), it is usually due
to self-oscillation of the short wave
side, and its potentiometer should
be adjusted to give sufficiently
positive bias to the grid of the first
valve to stop this.

In.the front view photograph a
Gambrell tuner is shown which has
given every satisfaction with the
set, and the use of a good instru-
ment for ‘this purpose cannot be
over-emphasised. Critical adjust-
ment of the coils is important, and
as the efficiency of the set is much
assisted by the use of a secondary
closed circuit, condeusers capable
of delicate variation should be
used.

Reaction on the short wave side
is rarely required, adjustment of the

potentiometer being usually
sufficient; in fact, it is useful some-
times to introduce a small amount
of negative veaction for stabilising
purposes, especially on very short
wavelengths.
Performance

The Superheterodyne, in the
authot’s experience, is the most
remarkable 'receiver known to the
wireless science. Its capabilities
seem unlimited” and are demon-
strated by the fact that at one
moment one is receiving signals
of medium telephone strength ;
by adjustment of the various parts
of the receiver these signals are
brought to loud-speaker strength
without difficulty. As an indica-
tion—a carrier wave which will
give only just audible and in-
telligible speech on an ordinary
H.F. Rectr., L.F. receiver gives

loud and clear speech on the
heterodyne with only two more
effective valves operating.

As regards reception on a 2 ft.
frame aerial, this instrument gives
all the broadcasting stations at
good strength without note magni-
fication,and with one note magnifier
53C (Glasgow broadcasting station)
is unbearable in the phones.

Its record on this frame was
signals of good strength from 4I'T,
an American amateur in one of the
central American states.

KDKA (Pittsburg) roars in on
103 métres with one stage of
magnification, using the aerial,
and is just intelligible on the frame.

In conclusion, I shall be happy
to assist all who undertake the
construction of this type of instru-
ment, through the medium of
MODERN WIRELESS.
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accessory peculiar to wireless, it is

universal where bright emitter valves
are used, and it can be a big factor for good or
evil in the operation of the set. Owing to the
conditions to which accumulators of the type
used in wireless have been required tostand up
in automobile work, they have reached a high
state of efficiency and ability to withstand
rough usage. Consequently, under the less
strenuous conditions of wireless work they are
apt to be looked upon as ‘‘fool-proof,” and
their service taken as a matter of course. In
addition, they are very often out of sight and
consequently out of mind.

g LTHOUGH the accumulator is not an

Simple Rules

If accumulators are to render efficient and
reliable service, there are a few simple rules

The Care and Maintenance of

Accumulators
By R. L. ROPER

To obiain satisfactory results from a valve receiver it is essential that the

Jilament supply should be steady and dependable.

pointing out the imporiance of proper care of the accumulator, should give
valuable assistance in keeping the baltery in good condition.
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risk of breakage is small, and it

This contribution, by
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all to the good. For this reason celluloid is
popular. Glass serves the purpose well where
is more
durable and cheaper than celluloid.

Enclosed in this case are two sets of plates,
alternately connected and evenly spaced.
from each other.

The negative plates consist of lead (Pb) and
are all joined to a common bar at the top
culminating in the negative terminal. Between
the negative plates are spaced the positive
plates of lead peroxide (PbO,), which are
similarly joined to a common bar which carries
the positive terminal.

Construction of Plates

The plates are of peculiar construction and
each setis “ burned " to its own lead connecting
bar. The construction of the plates does not

A typical hydromster for testing accumulators

which must be obeyed, the more so as non-
observance will result in the total or partial
destruction of the accumulator, or, at the very
least, a discharged cell at a most inconvenient
time.

In order to understand clearly the necessity
for this care of the accumulator and the dire
consequences of non-observance, it is perhaps
as well to see how it is constructed and the
action which takes- place in the cell which
supplies the electricity we use.

The Lead Cell

By far the most common type is the lead
and sulphuric acid cell. The cell is, of course,
familiar to us all, but its composition may
be of interest to many. The outer casing
must be of some substance impervious to
the action of sulphuric acid, and if it
is transparent we can see inside, which is

concern us beyond the fact that it is such
as will give them porosity and permits of
expansion and contraction under variation of
temperature without undue change of shape.
1t will be noted that as the positive plates are
between the negative there will always be one
more negative plate than there are positive.
It is not necessary to have more than three
plates, but in order to obtain a workable
capacity these plates would need to be of large
area and would result in a cell of awkward
dimensions ; therefore, for commercial pur-
poses, the total required area is obtained from
a number of suitably shaped plates joined
together.
The Electrolyte

Surrounding all the plates and rising to a
point high enough completely to cover them is
the electrolyte, consisting of pure d11ute brim-
stone sulphuric acid. The top of the caseis

460



March, 1924

covered in to obviate loss by spilling, and the
vents left for filling purposes are usually fitted
with a rubber cork which has a smal! glass tube
through its centre to permit the escape of gas.

All the constituents must be pure: The
water used to dilute the acid must have been
distilled so that it is chemically pure ; water
which might be excellent for drinking purposes
may be injurious.

The sulphuric acid must be “ brimstone” sul-
phuric acid, since some arcid is made from iron
pyrites, and iron damages the negative plates.
This is important, and the same damage would
occws if iron were introduced by the wateradded
to replace evaporation.

Chemical Action

We will now consider the chemical action
which takes place, giving rise to potential
differences in the cell. It is such that this
chemical action is completely reversed when
current from another source of higher potentiai
1s passed through the cell in the opposite
direction to its own potential. The chemical

action which takes place in the cell when:

current is being drawn from it, 7.e. it is being
discharged, is as follows :

The lead peroxide (PbO,) on the positive:

plates combines with the acid to form lead
sulphate (PbSO,), meanwhile the acid becomes
more dilute. When current from the charging
source is put through the cell in the opposite
direction, the chemical action is reversed: the
lead peroxide is restored on the positive plate,
the acid regains its former strength and the
lead sulphate on the negative plate is removed,
This may be better seen in a tabulated form,

By Negati
Positive plate. | Electrolyte. ;%:tge
PbO, H,S0, Pb
Cell being | |
discharged v v
~ PbSO, 2H,0 PbSO
S i
PbSO, 2H,0 | PbSO;
Cell being [ |
charged v v
PbO, H,S0, Pb
Condition Rich Specific Bluey grey
when fully chocolate in gravity in
charged colour. 1-22 colour.
Condition Rusty brown ' Specific Light grey
when in gravity in
discharged colour. 118 colour,

A fully charged cell has a potential of 22
volts, and the specific gravity of the electrolyte
should be about 1'22. During discharge the
voltage falls rapidly to 21 v., and then very
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graduallv and slowly to about 1'9 v., when it
again falls rapidly to complete dlscharge The
rate at which a fully charged cell may be used
to send current depends upon the total area of
its plates. The maximum rate as a rule is that
at which the cell becomes discharged to 1:g v.
in 8 hours. Practically all accumulators have
printed on them the maximum rate both for
discharge and for charge, together with the
sp. gr. of the electrolyte to be usea.

When current is being drawn from a cell the
voltage gradually falls and the specific gravity

Yoirs
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1

—
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Liwiy or
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© Houms

The discharge curve of an accumulator.

of the electrolyte is reduced. When the voltage
has fallen to 19 v. and the sp. gr. of the acid
reduced to 1°18-1'85, the cell is said to be dis-
charged and should be immediately placed on
charge. This does not agree with the table set
out above, where the acid is reduced to water
and the lead peroxide turned to sulphate. In
practice it is not permissible to approach these
conditions, otherwise the lead sulphate de-
posited on the plates would become permanent,
and it would be impossible to break it up bv
passing a charge in the opposite direction to
the potential of the cell. When this occurs the
cell is said to be ** sulphated,” and there is no
remedy except to buy new plates; virtually,
a new cell. In a less extreme case, which mayv
occur from a discharged cell being allowed to
stand some time without a charge, the plates
are still said to be ‘ sulphated,” but it may be
possible to overcome this by a long overcharge
at a moderate current.

Capacity Explained

The capacity of a cell is referred to in ampere
hours, which is the product of the current in
amperes multiplied by the duration in hours
which will bring the cell to its discharged state.

Voltages higher than two are obtained by
batteries of cells connected in series, 7.e. the
positive of one cell connected to the negative
of the next, and so on, which will give the added
voltages of all at the extreme terminals. This
arrangement of cells is variously described as a
battery, secondary battery, storage battery or
accumulator.

Whilst the chemical action described above
is taking place heat isgenerated and the plates
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will expand. If the electrolyte does not cover
the plates, the uncovered portions will be un-
affected by the action and will not expand in
company with the covered portions ; this will
tend to buckle the plates concerned and may
cause a short circuit by the actual touching of
adjacent ones, or by the expulsion of a portion
of the compound formed in the plates lodging
between them.

A certain amount of water from the electro-
lyte will evaporate, especially when the cells
heat up; this must be replaced periodically,

Qurcn, 1y24
It is well to bear in mind that, with a 6 v.
accumulator and a valve, or valves, which work
on 4 v. or less; it is possible to-reduce the
resistance of the filament control so that the
valve functions when the accumulator has
reached and passed its ““ discharged ' state
without one having noticed the fact, but it will
be almost a certainty that its potential will have
still further dropped when next required and
obstinate sulphate may have been formed. The
condition of a cell should be determined both
by a voltmeter, the reading being taken when
the cell is connected in circuit,

{
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and by taking the specific
gravity of the electrolyte by
means of a hydrometer at a
normal temperature of 50°-60° F.

From the above we can evolve a
few simple rules for the mainten-
ance of an accumulator. The
conditions most tending to long
life and efficient service are : regu-
lar work, regular charging, and
periodic attention. The maker’s
instructions should be implicitly
carried out, especially as regards
the initial charge, maximum rate
of discharge, rate of charge, and
the specific gravity of the electro-
lyte. The condition of the cells
should be periodically checked,
both during discharge and at the
termination of charge, when ooth
the maximum voltage and spe-
cific gravity should have been
obtained.

How to Choose a Cell

If you are purchasing a new
set of accumulators, one or two
points need to be considered. The
case should be transparent so that
the condition of the plates, etc.,
can be examined and any buckling,
disintegration or loss of electrolyte

The white deposit on the edge of a plate is the deadly *‘ sulphate *’

which soon ruins a cell.

to keep the plates covered, by distilled water,

which should if possible be introduced into the,

bottom of the cell to ensure mixing, by some

such means as rubber tubing used in <cycle
aives and a fountain-pen filler.

Corrosive . Sprays

The gas from the cells is corrosive, so that the
terminals and wire lead ends should be kept
covered with a film of vaseline.
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may be readily observed. The
accumulator should be of sufficient
capacity to ensure a reasonably
long discharge at the load you intend to
put upon it. For instance, if you have
a three-valve set with each valve taking
0'75amps., giving a totalof 2'25amps. If you
expect to use your set nightly during the
week for three hours, which equals 21 hours
for the week, giving a total of 47°25 ampere-
hours, a 50-ampere-hour accumulator will be
the smallest capacity from which you can
expect the required service.
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UAL amphfication, or retlex
circuits, are certainly becom-
g very popular, and the

beginner is anxious to know what-

particular circuits he should try
out m the first place.

[n the first place, I would never
advise an absolute beginner to
work with a dual circut, The
chiet trouble with dual amphfica-
tion circuits 1s that they tend to
oscillate at low frequencies, ze. a
continual buzzing noise 15 often
obtained when the circuit .1s first
connected up. This may be due
to the individual characteristics of
the components used, or to the
design of the aircuit.

We have recently learnt a great
dea) more about the effective
design of dual amplification re-

cervers, and whereas tormerly only
a tew experimenters tried out these
arrangements, there are now tens
ot thousands  who are not only
interested in dual circuits, but are
actually using them with great

Dual Amplification Circuits
I Can Recommend

By THE EDITOR

The ever-growmg popularity of reflex circuits with their economy
in valves will make this article of great interest.
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valve and a crysta) detvector over
short ranges With two valves 1t
is possible to obtain very excellent
results ndeed, . provided a good
circmt 15 emploved

\

poXeZodeZeToToZoTotogoLeod oo’

This aircuit L, C, consists ot an
inductance, preferably a plng-in
coil, and a varnable condenser C,
of. say, 0.0005 pF capacity. Thls
circuit is tuned to the same wave-

5
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g,
&
Fig: I—A simple and efficient single-valve dual set.
One-Vaive Circun tength as the aenal circuit, which

The constructor or experimenter
who desires to use a single valve

.
>

c+

7

Fig 2.—A similar circuit, but with reaction introduced

success, and with the consequent
saving of at least one valve.

The one-valve experimenter is
the one who is most likely to benefit
from the principle of dual amplifica-
tion. It is,” in fact, possible to
work a loud-speaker using simply a

and crystal cannot do better than
join up the circuit illustrated in
Fig. 1. We have here a single
valve high-frequency amplifier, in
which the amplified oscillations
appear in a circuit L, C, in the
anode circuit of the valve V.
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includes the inductance L,, which’
is also pretérably a plug-in coil, the
vanable condenser C, of 0.0005 uF,

capacity, and the ﬁxed condenser
C., which has a valué of o.001 uF.
capacity.

The high-frequency currents in
the aenal circhit are commuriicated
to the gnid of "the valve and are
amplified by it, the high-frequency
oscillations .in. L, C, being fectitied
bv the detector D the. resultmg.
low-tréquency currents . being fed
mto the grid circuit of the valve
once more. The valve now amphhes
these low-frequency currents, which
pass through the inductance L,
and through the .telephones T
These latter are shunted by a
conidenser C, of 0.002 pF. capacity ;
this condenser acting asa by-path
for the high-frequency currents in
the anode circuit. The O.S. (out-
side secondary) terminal of the
intervalve transformer T, T, is
connected to the grid, through the
inductance L,, while the IS. is
connected to earth. The O.P. (out-
side primary) of .the primary T,
is connected to the crystal
detector D. !

In this circuit there 1s no reaction-
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between the grid and anode circuits,
and no trouble should be experi-
enced by the experimenter in
working a simple circuit of this
kind. The variable condenser C;
may be tried in series with the aerial
lead, in which case, of course, a
greater value of inductance L, will
be required. When constant aerial
tuning is used, the fixed condenser
of 0.0001 uF. is connected in series
with the aerial lead, and a parallel
tuning condenser C, isused. Under

whistle is heard, the reaction coil
should immediately be withdrawn
from the other. I '
When dual amplification circuits,
employing reaction, are being used,
a second phenomenon very often
presents itself. As the reaction is
increased, the valve will suddenly
begin to buzz, this buzz being due
to low-frequency self-oscillation.
The buzzing noise is of lower note
than the whistle, which is produced
when the wvalve is oscillating at
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Fig. 3.—A single-valve reflex

these conditions, the coil L, will
be either a No. 50 or No. 75, while
the plug-in coil L, will also be a
No. 50 or No. 75, according to
whether the broadcast wavelength
is below or above 400 metres. As
a matter of fact, a No. 50 coil will
generally do for the whole wave-
band, even up to 600 metres, but
a larger value of variable con-
denser is then required, which is
not conducive to obtaining the
maximum results.

Another Single-Valve Dual Circuit

Another single-valve dual circuit
is that illustrated in Fig. 2. The
circuit is similar to the preceding
one, but reaction has been intro-
duced into the aerial circuit, by
coupling the inductance L, to L,.
This reaction must be gently applied
and great care taken to avoid self-
oscillation. The reaction coil L,
should at first be kept away from
L,, and the two condensers C, and
C, carefully tuned. The reaction
coil is then brought a little closer to
the aerial coil, and retuning carried
out on the condensers C, and C,.
The reaction coil is then brought
again a little closer, and this process
is continued until the loudest signals .
are obtained without self-oscilla-
tion. If the reaction is made too
great, the valve will oscillate at
once, and a musical whistle will be
heard which varies if one or other
of the condensers C, or C, is
adjusted. The moment this

circuit with variometer tuning.

- high-frequency. In the latter case
the valve is generating continuous
oscillations which interact with the
carrier wave of the broadcast
station, and produce musical notes ;
the pitch of these varies if the high-
frequency tuning is altered, but the
low-frequency buzzing, which is so
often heard on a dual amplification
circuit, is independent of the high-
frequency circuit, and the pitch of
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to oscillate either at high or low
frequency, biit rarely at both. It
is, as it were, as if the valve was
uncertain whether to' oscillate at
high or low frequency, and very
frequently it changes its mind.
For example, in the case of a dual
circuit, the valve will first oscillate
at high frequency, and then sud-
denly change over and start oscil-
lating at a low frequency. In the
case of a dual amplification circuit,
the valve will try and oscillate at
either high {requency or low
frequency if it possibly can, and
when reaction is being employed,
the tendency is to oscillate at high
frequency. The moment high-
frequency oscillations are generated
by the valve, the operating con-
ditions ' change, and this change
will make the valve prefer to
oscillate at low frequency, which it
immediately proceeds to do. This
low-frequency oscillation s pro-
ductive of a loud, buzzing noise in
the telephone receivers or loud-
speaker, and the omly way to
prevent it is to loosen the reaction
and sometimes it is also necessary
to dim the filament of the valve.

A Stabilising Hint

A very good methiod of stabilising
a dual amplification circuit is te
connect a variable 100,000 ohm
resistance across the grid and fila-
ment of the valve. This will usually
make practically no difference to
the signal strength, but will control
the dual amplification circuit which
tends to get out of hand.

You must, however, not become
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Fig. 4.—A dual circuit employing a choke.

the note is not varied by altering
either-of the tuning condensers C,
or C,.

Even in the best dual circuits,
low-frequency buzzing is often set
up when reaction is being used.
A peculiarity of the valve is that
when both high and low-frequency
circuits appear in the grid and
anode circuits, the valve will tend
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annoyed if a dual amplification
circuit buzzes at you when you
tighten the reaction too much.
Do not be too ready to blame the
circuit because your mishandling
produces a roar in the telephone
receivers. It would be a great
advantage if all * straight '’ valve
circuits produced a very large
buzzing noise when the reaction is
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Fig. 5.—A circuit in which a coupled plate tuning
arrangement is used.

increased too far., It is, of course,
well known that the present canary
noises heard by the careless beginner
when tuning in his valve receiver
are not sufficient to make him
realise the nuisance he is to his
neighbours. The user of a dual
amplification circuit, however, con-
trary to general opinion, is probably
far less guilty of making trouble in
the ether than his friend who uses
a straight circuit. The user of a
dual amplification circuit generally
knows about it if he tightens the
reaction too much, and he has to
loosen the reaction immediately for
his own comfort.

A Variometer Dual Circuit

Fig. 3 shows a modified arrange-
ment of Fig. 1, in which variometers
are employed for tuning the grid
and anode circuits. This arrange-
ment will give good results, but it
is important to note that the
variometer L, in the anode circuit
of the valve must be of a sufficiently
large size ; the usual type of vario-
meter sold for- connecting in the
aerial circuit is not sufficiently
large. 1If this latter type of vario-
meter is to be employed, then it
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certain amount of reaction will, in
many cases, be obtained through
the natural coupling in the valve.

A Dual Circuit Using a Choke
Coil

Fig. 4 illustrates a single-valve
dual amplification circuit in which
instead of connecting the secondary
of the transformer in the aerial
circuit (a principle advocated by
the writer, particularly in con-
nection with the S.T. 100 circuit,
but applicable to all dual amplifica-
tion circuits),a high-frequency choke
may be employed, and the trans-
former secondary T, is connected
in series with the air-core choke L,
of 200 to 250 turns (plug-in coil),
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Fig. 6.—A reflex circuit emplo,ing reaction.

should be shunted by a fixed
condenser of 0.0003 uF.

The circuit is very simple to
tune, the only adjustments being
the two variometers, but on the
other hand, the signal strength
obtainable is not usually as great
as when reaction is ebtained, and,
of course, it is not possible to
obtain an adjustable reaction effect
with the Fig. 3 circuit, although a
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Fig, 7.—A reflex circuit with vaivc_a rectifiéation.
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- are in parallel,

is connected across the- grid and
filament of the valve, a condenser
C; of 0.0003 uF being connected as
shown, the object of this condenser
being to prevent the secondary T,
being short circuited through the
inductance L,. The object of the
choke coil L, is to prevent the
secondary T, short circuiting the
high-frequency oscillations applied
to the grid of the valve by the
circuit L, C,. In this case the high
and low-frequency input circuits
whereas in the
preceding figures they have been
connected in series. The object of
using the air-core choke is really
the same as that which suggested
the use of the secondary of the
transformer in the aerial circuit.
The reason is that we desire to
keep the filament battery and high-
tension battery and telephone
receivers at earth potential, and
that if the transformer secondary
were to be connected between the
earth and the filament battery, as
frequently appears in many circuit
diagrams published, all the above-
mentioned components would have
their potential varied at low
frequency with respect to._ earth,
and consequently touching any ol
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Fig. 8.—The S.T.100 circuit.

the parts, such as the filament
battery or telephone terminals,
would result in a weakening of
the signals, and probably set up
low-frequency oscillation.

The use of a choke in Fig. 4,
therefore, is for stabilising purposes,
and in practice this method is
adopted by the Marconi Company
in one of their broadcast sets.
Personally, I prefer to use the
arrangement with the transformer
secondary connected in the aerial
circuit, as the use of the choke
seems to involve a certain loss in
signal strength. On the other hand
the latter arrangement is preferable
where there is interference from
A.C. mains, etc. When such inter-
ference is experienced, the con-
nections of the transformer
secondary in the aerial circuit often
accentuates it.

The anode circuit of the valve is
as before, and consists of an in-
ductance L, shunted by a variable
condenser C,, the crystal detector
and the primary T, being con-
nected across the oscillatory circuit.

How to Achieve Great Stabiliiy

Stability is not the chief aim of
the experimenter who wishes. to’
use dual amplification circuits ;
results are what he strives for, and
maximum output is very often
obtained at the expense of stability.

There are, howeéver, some who,
while content to receive signals
falling a little short of the maximum,
are not content unless the signals
are obtained without undue forcing.
- The simplest method of obtaining
stability in a dual amplification
circuit is to separate the detector

circuit from the anode circuit of
the valve. Fig, 5 shows how
this may be done. Instead of
having a tuned anode circuit we
have an inductance I., which is
coupled to another inductance L.,
the coupling preferably being vari-
able. The circuit 1.; C,; is tuned
to the incoming wavelength, and
the high-frequency oscillations in
the anode circuit of the valve are
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telephone receivers T, are, of course,
included -in the usual position in
the anode circuit of the valve, and
they are shunted by the condenser
C, of 0.002 uF. capacity. The
condenser C; across the secondary
of the transformer has a capacity
of o.001 pF.

Adding Reaction

If it is desired to introduce
reaction into the Fig. 5 circuit, the
arrangement of Fig. 6 will be found
very satisfactory. In this circuit
two anode inductance coils are
provided, L, and L,. The coil L,
is coupled to L, in such a manner
as’ to introduce reaction into the
aerial circuit, while the coil L,

is coupled to- the inductance L,

of the circuit-L,.C;; this circuit,
‘incidentally, will be found con-
siderably selective.

A Useful Two-Valve Circuit

A useful two-valve dual amplifica-
tion circuit which can be thoroughly
recommended is that illustrated in
Fig. 7. In this circuit a series
aerial condenser is employed and
the coupling between the anode
circuit of the first valve and the
grid circuit of the second is by
means of a transformer, the two
windings L, and L, preferably
being variably = coupled. The
second valve acts as a detector,
and the rectified low-frequency
currents are communicated to the

e
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Fig. 9.—A three-valve reflex circuit.

induced into Ly C,. Across this
secondary circuit we have a crystal
detector D and a primary T, of the
step-up transformer T, T, The
entire separation of the primary T,
from the anode circuit of the valve
ensures the absence of the chain of
low-frequency  amplification which
is so detrimental and which sets
up low-frequency oscillations. The
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grid of the first. valve through the
transformer T, T,, the secondary
of which is in the grid circuit. In
the anode circuit of the first valve
we also have the telephones T
shunted by a fixed condenser of
0.002 uF. capacity. Ifitis desired
to introduce reaction, a portion of
the anode inductance may be
coupled to the aerial inductance.
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The S.T. 100

The S.T. 100 is illustrated in
Fig. 8, and it will not be necessary
to enter into details because these
have so often previously been
given, and will also be found in
my new book, ‘More Practical
Valve Circuits,”’ which also includes
many developments of the S$.T. 100
and alternative arrangements.

The circuit involves one stage of
high-frequency amplification, fol-
lowed by crystal rectification and
two stages of low-frequency ampli-
fication, the first stage being accom-
plished by the first valve, which
also acts as a high-frequency
amplifier, The secondary of the
transformer is included in the
aerial circuit and stability is
obtained by means of a variable
100,000 ohms resistance connected
across the grid of the first valve
and the positive terminal of the
filament accumulator,

Another Circuit

Another circuit is that illustrated
in Fig. a, which is similar to Fig. 7,
but is provided with an additional
stage of low-frequency amplifica-
tion, a second intervalve trans-
former being used to couple the
anode circuit of the first valve to
the grid circuit of the third. When
speaking of coupling in this con-
nection, it is meant, of course, that
the low-frequency currents are
transferred from the anode circuit
of the first valve. The high-
frequency currents, of -course, are
transferred from the anode circuit
of-the first valve to the grid circuit
of the second valve.

Importance of Crystal Detectors

In all circuits in which a crystal
detector is employed in combina-
tion with a valve, it is extremely

important to ensure that a good-

crystal detector is employed. Many
of those who do not obtain good

results with-dual circuits have to.

blame their ¢rystal detectors, and
itis advisable to test these detectors
if at all possible, on an aerial;
that is to say, using the crystal
detector in conjunction with ' the
tuned aerial circuit.- This, of
course, cannot be done when far
from a broadcasting station, but
those who-live near broadcasting
stations -should certainly - select a
good crystal - for use with their
valves.

Those who desire to know more
about dual circuits will find a large
number in the book above ‘men-
tioned, which gives an ample
setection. with comments on, and
full values of. everv circuit.
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To the Editor of MODERN WIRELESS.

Sir,—I am sending you a photo
of my wireless outfit, as it may
perhaps interest you. It is very
small and compact, It is a 5-valve
set, 2 H.F. Det. and 2 L.F. The
measurements of the panel are
12in. by 121in.; cabinet, 12} in.
wide and 15 in. high, with drawer
for sundries underneath the panel.
It is very similar to the Trans-
atlantic set which you gave in
November, I think. I get all
B.B.C. stations on 3 valves
phones, and 4 valves loud-speaker ;
in fact, I have only used all 5 valves
once. I generally use 2 H.F. D.
and 1 LF. The tuning is vario-
meter. By two switches of my
own make I can get any combina-
tion of valves and ways of switch-
ing. If your Transatlantic set
and note magnifier for same, as
given in MopERN WIRELESS, is as
efficient, I can reccommend it
to anyone. The tone in loud-
speaker is -as pure as a crystal,

Yours sincerely,

) H H W,

Oldham, Lancs.

To the Editor of MODERN WIRELESS.

Sir,—1 have received WIRELESS
WEeEKLY and MoDERN WIRELESS
from their first issue and consider
them the best books on sale.

T have tried nearly all the circuits
you have published from time to
time and found them to give easily
the results you claimed for them.

I was especially pleased with the
modified ST 100 which gave loud-
speaker results from both Glasgow
and Bournemouth. But I have no

.terrible liking for the crystal,.

\/

Seeing in one of your late numbers
of WIRELEss WEEKLY that a Mr.
, of Bombay, received some of
the BBC stations using double
reactance, I decided to experiment,
and with the enclosed circuit obtain
every night the following results :

Glasgow, Bournemouth, Cardiff,
Newcastle, Aberdeen, London, Bir-
mingham and Manchester come in
well on Amplion loud-speaker (£6
model), Glasgow being the strongest,
Bournemouth next, and so on in the
order given above.

L’Ecole Supérieure is splendid
on the 'phones and quite readable
on the loud-speaker.

As you will see by the diagram,
I use rather large condensers across
both the loud-speaker and the H.T.
battery, these making the tone
beautifully rich while still keeping
the articulation perfectly clear.

As I consider these rather fine
results, I thought perhaps some of
your readers might like to try this
type of receiver.. My aerial is the
ordinary P.M.G. 100 ft., about 35 ft.
high, while the earth is the water
main.

I might add in conclusion that in
the last five weeks I have received
WGY six times, it being once read-
able for about ten minutes in the
loud-speaker.

This receiver is fairly easy to

-handle, but the coils must be very

loosely coupled (almost at right
angles) to avoid reradiation. All

parts, with exception of wvalves,
loud-speaker and ’phones are made
entirely by myself and I will gladly
‘furnish details of same.
I am, yours truly,
R. HALDANE CARSON,
Belfast, Iveland.
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A double reaction circuit on which ourcorrespondent
gets very good results.
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' When Your Set Fails‘é

}: Tracking Trouble to Its Lair

By P. WOOTTON

y..

OU needn’t tell me—I know
I just what happened. Out-
side the pouring rain of a
wretched evening—inside the com-
fort of a cheerful fire, the children
in bed, yourself home from busi-
ness and your friends from up the
road gathered round. A good set
and a good loud-speaker and,
above all, a good programme
announced, and then ?
Silence—dead silence{ Not a
sound out of the thing! You only
really appreciate what a good pro-
gramme the Broadcasting Company
gives you when your set won’t
work ; and as a very large number
of readers of MoDERN WIRELESS
have taken up the new hobby within
the last few months, a few hints
born of painful, and sometimes
expansive, experience may perhaps
be of value to them.
fascination of wiréless—a fascina-
.tion psychologists have not yet
explained—is tempered by an
occasional diabolic obtuseness of
the apparatus (by no means con-
fined to the cheap and nasty set).
It means that a hundred-guinea
cabinet receiver is far more difficult
to put right than the humble
crystal set.

Crystal Set Troubles :

The simplest fault to remedy
in a crystal set is that when the
cat-whisker gets out of adjustment.

Good signals- are obtained when -

only a light contact is made by the
cat-whisker on the surface of the
crystal. Crystals vary a great deal
in quality and uniformity. Some
specimens seem uniformly sensitive
over the whole surface. Others

of the same make and brand will -

frequently reveal only a few sensi-
tive spots. A careful and systematic
exploration of the surface with the
cat-whisker point, being careful
‘not to use undue pressure or
friction, will soon find you another
spot just as good as you had the
night before. b

The real trouble begins -when for
some reason or other a wire gets.

through.

The eerie

loose inside and no signals coms
My experience is that
the breakage of a wire internally
is almost always due to a terminal
working loose, so that when the top
wire i§ screwed underneath it, the
whole terminal turns and ‘wrenches
off the wire below. ' When all

‘signals have suddenly disappeared

and you know your crystal is
right, carefully try the terminals
and find whether any of them
are loose. If you find such a
terminal, ten chances to one the
trouble is beneath it. -
Unless you are experienced in
handling wireless apparatus, I do
not advise you to open up the
average commercial set. They are
often so constructed that wires are
connected from the panel (which is
removabl€) to some -fixed part of
the box. For this. reason, when
the panel is lifted up, there isgreat

“danger. of breaking off a wire
before you discover what you
have done. It will generally pay

you to take the set to your dealer
and let him have a look at it.
The charge for repairing a crystal
set-is very reasonable.

Faults in Outside Leads

Frequently, however, the trouble
arises from the earth or aerial
connections, particularly in the
springtime, when the tendrils and
young shoots grow up with almost
unbelievable rapidity. The leaves
of the creeper, for example, may
come into contact with the aerial
wire and lead its feeble current
to earth instead of to your instru-
ment. Everything may be quite
clear now, but wait till the spring
and notice the difference. In
addition, a sudden gust of wind
may swing .your aerial against a
conductor.

Quite a frequent source of trouble
is the breakage of the earth wire
owing to some object, such as a
perambulator, lawn moiver or gar-
den implement, catching against -it.
Corrosion may set in and interpose
an insulating film between the
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wire and its terminal: Of course
your halyard may break on a
dark night and let down the
whole aerial without your noticing
it.

Valve Set Troubles

Valves, like electric lighting bulbs,
have a habit of burning out at
unexpected moments. Most good
modern valves have a reasonable
life, but occasionally a faulty
product will burn out in a short
time.  Of course, if your valves
are fitted on the outside of the set,
see that they show this fault by
‘“ going out.” Lack of lighting

is not always due to the burning

out of the filament, but may have
been occasioned by faulty contact
with the socket. To. make sure,
and particularly if it is a multi-
valve set, pull out the doubtful
valve and plug it into anosher
socket, putting the valve which it
replaces into the first socket. If
your valve will still not light in the

-szcond socket, whereas the second

valve will burn in place of the
first, you can be -fairly sure that

~your filament has gone, although

it is not possible in most valves
to see this by inspection. If,
however, no valve will burn in that
particular socket, the cause will
very likely be due to - the fact
that thé rubbing contact of the
filament resistance is not touching
the wire spiral on which it runs.
If when you switch on the set
none of the valves will light, it
is most improbable that all of them
have. burnt out together. In this
case look for.a faulty connection
with your accumulator.”  Accu-
mulator terminals sometimes. get
very corroded, and if they are loose
there may not be proper contact
between. the wire. and the cell
itself. Sometimes, too, I have
found trouble due to looseness of
the terminals on the strips which
connect the various cells together.
Try every nut to see that it is
tight and clean. Sometimes you
will find that the valves will light
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and you are hearing local broad-
casting, but for some reason or
other the signals are much fainter
than usual. Look first of all to
see that your tuning adjustments
are correct.  If they are and the
signals are still weak, try turning
the aerial tuning adjustments to
see whether the strength increases
with change. If -a considerable
readjustment of the aerial tuning
is necessary to bring signals back
to their original strength, i.e.,
if the tuning positions are quite
different from usual, the chances
are that something is wrong with
your aerial or earth connection.
A disconnected earth lead will
sometimes be the cause, for, par-
ticularly when you are fairly near
to a broadcasting station, it is
quite possible to get good signals
without any earth connection at
all. 1In these circumstances to get
best strength resetting of the tuning
adjustments will be necessary. Simi-
larly you: can frequently hear
quite good results with no aerial
on your set, particularly with a
multi-valve type of instrument.
Here again the tuning adjustments
will be quite different from normal
to get anything like good results.

Noises

If in addition to usual music and
singing you hear all kinds of
scratching noises, these may come
either from extremely bad atmo-
spheric conditions or from the high-
tension battery. To test whether
noises are due to atmospheric
conditions disconnect the aerial
without altering the tuning adjust-
ments. If the noises still continue
with the aerial leads disconnected, it
is probable that the high-tension bat-
tery is becoming exhausted. This
exhaustion is usually first shown
by considerable diminution in the
signal strength, although when you
are near a broadcasting station
and have ample strength to
spare you may not notice this
diminution. Noises can also be
caused by an accumulator being
faulty. Incidentally, I strongly
advise you to buy your high-tension
batteries from a dealer who does
a good trade. These batteries
deteriorate considerably in stock,
whether they are used or not, so
that it is far better to get one
quite new. The high-tension
battery on a two- or three-valve
set should last you from six to
nine months without trouble.
Frequently you will get even longer
life. .

Telephone Troubles

A .compléte .absence of _signals

may often result from faulty tele-
phone headpieces. Sometimes
the signal may be quite clear
and then suddenly disappear, com-
ing back again after a moment or
two. If such is your experience,
bend your head about to see
whether a movement of the cord
is the cause of this. Sometimes
through constant twisting and un-
knotting there may be an inter-
mittent disconnection within the
cord. Pass the cord through your
fingers, bending it as you go, and
perhaps you will come to a point
where a movement either way
will bring signals in and out again.
New telephone cords are quite
cheap, and are obtainable at any
dealer’s. You can fix them yourself
in those cases where the connections
are made externally. = Where the
cords pass through the casing of
a telephone it is just as well to
leave the fitting of a new cord to
your dealer.

Plug-in Coil Troubles

Sometimes, particularly ‘in sets
where tuning is done by means
of a variable condenser and separate
coils which plug into sockets, the
coil may not be making good
contact in the socket through
dirt or undue bending the pins.
Try moving the coil in the socket
and see whether signals go onand
off as you move it. If this is the
case, withdraw the coil from the
socket, open out the pin of the coil
and that of the socket slightly with
a penknife, and after making
quite sure that both are quiteclean
and bright, push them into position
again. This should bring the
signals up to normal.

There is a right and a wrong
way of taking a coil from its
socket. The worst way is to pull
it out by the top of the ring.
This places undue strain upon all
connections and will inevitably
ruin the coil after a time. The
right way is to take hold of the coil
by its base or plug so that no
strain whatever is applied to the
windings or the strip round the
coil. A straight, even pull should
be used—do not wrench the coil to
get it out.

Valve Pins

it does not, follow that because
a filament is alight the wvalve
is necessarily making good contact
with all its pins. As you know,
there are four pins, only two of
which are connected to the filament.

.The.other two are connected to the

-grid and plate respectively, and
must make good, sound contact
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if proper signals are to be received.
Unfortunately valves are often
made with.badly-spaced pins, and
often,- too, holders have their
sockets badly spaced. If you have
doubts whether all pins are making
good contact, open them upslightly
with a penknife so that they make
good contact everywhere.

Some sets are fitted with tubular
valves. The filament connections
to these are at the top and bottom
end, the. plate -and” grid contacts
being at the sidée. There is a right
and a wrong way of putting these
valves into their sockets. Usually
one of the clips on the side of the
valve is marked green or red.
Be sure that this is making contact
with the green or red clip at the
side. The clip may need a little
cleaning occasionally to make good
contact.

Dull-emitter valves eventually
become useless, not through their
filaments burning out, but by
sudden loss of their emitting pro-
perties. This cannot be found by
inspection. If a dull emitter
has been burnt too brightly it
will lose its sensitiveness and may
need to be replaced. It is always
well to keep one or two spare
valves carefully packed away so
-that if one should fail at a critical
time you will not lose the rest of
the concert by having no 'spare
on hand.

A Final Tip

You will be surprised how easy
it is to miss the obvious. I have
known experts hunt for a quarter
of an hour to find some mysterious
fault in the set which in the end
-turned out to be nothing more
than the aerial wire not being
connected or the battery joined the
wrong way round. Don’t look
for mysterious faults until you
have hunted for the obvious ones.
Last of all, remember that even
the broadcasting apparatus breaks
down sometimes. You may be
hunting all over your set because
signals have disappeared, when
really something has broken at
the local station! After some
experience you will get to know
instinctively whether the fault is at
your end or theirs. If when signals
‘suddenly cease you can still hear
howling from oscillating amateurs
who, like you, think their ap-
paratus is wrong, you may be sure
that nothing is wrong with your set.
The sounds from oscillation, al-
though irritating, are generally of
feebler intensity than the signals
from the broadcasting station, so
that if you hear the former you
may be sure the latter are “ non est.”
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EFLEX wireless receivers are
those in which one or more
. of the valves act as both
high and low-frequency amplifiers.
It is assumed, of course, that the
reader is well acquainted with
the ordinary principles of high-
frequency amplification and the
magnification of the low-frequency
currents obtained after the process
of rectification which will usually be
carried out by means of a crystal
detector or three-electrode valve
acting in such a capacity.
It'was found as long ago as 1912
.that the three-electrode valve was
not only capable of amplifying
high-frequency oscillations and low-
frequency currents, but that by
using .proper circuits the valve
could amplify both types of currents
at the same time without there
being any undesirable. mutual in-
terference.  Circuits in which a
‘valve acts both as a high-frequency
amplifier and as a low-frequency
amplifier are known as dual ampli-
fication circuits or reflex circuits.
This latter term implies that after
rectification the low-frequency cur-
rents are led back and amplified
by one of the valves which has
acted as an amplifier of the original
high-frequency currents.

High Sensitivity

Reflex receivers are naturally
highly sensitive because one valve
is giving two stages of amplification.
This type of circuit naturally results
in a very appreciable economy
in thermionic valves, and in many
cases only half the number of valves
are necessary to carry out any
desired reception.

Very little has been accomplished
in the way of developing dual
amplification circuits except during
the past year. This fact is signifi-
cant because there are numerous
special problems which have to be
faced and solved when a wireless
receiver is being designed to operate
on the dual amplification principle.
The greatest problem is to prevent
low-frequency reaction which causes

Reflex Wireless Receivers in Theory

and Practice

By JOHN SCOTT-TAGGART, F.Inst.P., AMIEE.

Thas article is the first of an important series dealing exhaustively with dual
amplification in all its forms. A further instalment will appear next month.

Chapter 1.—The Principle of Dual Amplification.
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buzzing or squealing noises to be
heard in the receiver. The way in
which the various difficulties may
be met are described in the follow-
ing pages, and it will be seen that
dual amplification is a subject in
itself.

Elements of Dual Amplification

In a wireless receiver of the
reflex type, the low-frequency cur-
rents have a frequency between
about 200 and 3,000. These currents
are those obtained after the rectifi-
cation of the incoming signals
which may be due to broadcast
transmissions, continuous waves or
spark-signals. This book is primarily

8
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Fig. 1.—The general arrangement of
a three electrode valve as a dual

amplifier.

concerned with the design and
operation of receivers for the
reception of spark signals and
modulated signals, such as those
sent out from a broadcasting
station. Nevertheless, the same
circuits, by the use of external
heterodyne, may be used for the
reception of continuous waves.
‘When continuous wave or spark
signals are to be received it is
not so important-to design the cir-
cuits with a view to avoiding
distortion effects.

It is proposed to deal in this
chapter with the general principles
of dual amplification. A three-
electrode valve may be used as a
dual amplifier, not only in receiving
circuits, but in transmitting arrange
ments.

General Arrangements

Fig. 1 shows the general arrange-
ment of a three-electrode valve as a

-dual amplifier. The input circuit
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is the grid circuit and it will be seen
that two transformers are used to
feed the input circuit. The trans-
former, L,, L, is an air-core
transformer which supplies to the
grid circuit high-frequency currents
which we may assume are being
supplied by a source connected
across the terminals, A, B. The
transformer, T,, T,, is connected in
series in the grid circuit and sup-
plies low-frequéncy currents from
a source which may be connected
to the terminals, C and D. Thecon-
denser C, is a fixed condenser
having a capacity of, say, 0.002_uF,
and its object is to allow the high-
frequency current induced into L,
to communicate its effect to the
filament F, of the valve V,. If
the condenser C, is omitted, the
secondary, T,, will act as a choke
to the high-frequency currents
in the grid circuit, and this will
prevent the full EM.F.’s supplied
by L, to be communicated to the
grid of the valve. In most trans-
formers, however, there is a fairly
substantial self-capacity in the
secondary windings and this will,
in many cases, be sufficient to
allow the passage of high-frequency
currents,

Two Output Circuits

_There are two output circuits,
one a high-frequency output and
the other a low-frequency output
circuit. In Fig. 1 it will be seen
that the high and low-frequency
output circuits are in series. The
transformer, L,, allows the
amplified high-frequency energy
to be led away from the terminals,
W, X. The iron-core transformer,
T, T, allows the amplified low-
frequency currents to be led away
from the terminals, Y, Z. A fixed
condenser, C,, of, say, o0.002 uF
capacity, is connected across the
primary, T;, in order that the high-
frequency currents in the anode
circuit of the valve may flow
readily. If the condenser, C,, were
omitted the primary, T, wouldact
as a choke coil and would tend

T
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to choke out the high-frequency
currents in the anode circuit of
the valve. . _ Nevertheless, even
though the condenser, C,, were
omitted, in many cases there
would still be a certain high-
frequency output owing to the seli-
capacity of the winding, T,. This
self-capacity has a very important
bearing on the operation of dual
amplification circuits, and it is
almost impossible to lay down
any definite rule about the necessity
for by-path condensers such as
C, and C,. In some circuits,
or when using certain component
parts, these by-path condensers
are essential; in other cases they
may be oxmtted in some cases the
value of these condensers is a matter
for experiment with the particular
components used. Different trans-
formers, for example, have different
self-capacities and different im-

pedances ; this also applies to
telephone receivers and loud-
speakers. These facts, however,

are merely being stated for intro-
ductory purposes.

Looking at the Fig. 1 circuit we
see that the grid, G,, of the valve,
V,, has its potential changed both
at high and low-frequencies. Thza
grid, G,, has a normal operating
potential which, if no battery or
potentiometer is included in the
grid circuit, will be somewhere in
the neighbourhood of —1 volt,
This potential is due to the drop
in voltage across the rheostat, R,,
and is relative to the negative side
of the filament.

Low-frequency Currents

Let us first consider that low-
frequency currents of an alterna-
ting nature are applied to the ter-
minals C, D, no high-frequency
currents bemg applied to the
termioals A and B. Under these
conditions the grid has its potential
varied first in a positive and then
in a negative direction at a low-
frequency. When the grid is posi-
tive there will be an increase in
the anode current and this will flow
through the primary, L, of the
high-frequency transformer, L, L,
and through theprimary, T, of the
iron-core step-up intervalve trans-
former, T, T,, and then through the
high tension battery to the filament.
The currents flowing throngh ghe
primary,” T;, will be amplified
currents and the condenser, C,,
will have practically no effect
on their amplitude as this con-
denser is of small value in relation
to the frequency of the currents.
The low-frequency currents flowing
through T, will be passed on-to
T,, the transformer being of the
jron-core type. The magnified low-

frequency currents may be led
away from the terminals, Y, Z;
they might, for example, be used
to operate telephone receivers or
might be led to the grid circuit
of a second valve to be amplified
ounce more. If we desired tocause
the amplified low-frequency cur-
rents to operate high resistance
telephone receivers, the transformer
might be eliminated and the tele-
phone receivers connected in place
of the primary, T,.

The low-frequency eurrents pas-
sing through L; will not affect the
secondary, L,, and therefore nolow-
frequency currents could be drawn
from the terminals, W, X. This is,
of course, due to the very loose

coupling effect between the coils,

L, and L,.

Now let us consider that high-
frequency currents are applied to
the terminals A and D and that low-

frequency currents are applied to
QL J

THE

Fig. 2.—A useful analogy.

M

the -terminals C and D. The high~
frequency currents will be passed
on by means of a transformer,
L,,L., to the grid circuit of the valve
and the condenser, C,, will obviate
any choking effect which the
secondary, T,, might have on the
high-frequency currents. These
latter, therefore, might be said to
ignore the transformer in the grid
circuit. The grid, G,, will now have
its potential varied above and below
its normal operating potential
which will be —x volt. Magnified
high - frequency oscillations will
flow in the anode circuit of the
valve and these will pass through
L, the condenser, C,, andthe high-
tension battery. Here again the
high-frequency currents ignore the
transformer, T,, T, and pass through
the condenser, C,. Ifthis condenser
were missing they would flow
through ' the natural condenser
which constitutes the self-capacity
of the primary, T,  The high-

. frequency currents flowing through

L, are passed on to the secondary,
L,, and may be drawn away from
the terminals, W, X. They might
be detected, for example, by con-
necting a crystal detector and tele-
phone receivers across the terminals,
W, X, For the sake of simplicity,
the high-frequency .transformers
are shown aperiodic, but there is
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o reason why they should not be
tuned to the frequency of the
high-frequency currents being am-
plified by the valve. A

We see then that the valve will
act as a high and low-frequency
amplifier because the frequencies
are so different that the trans-
formers by their very nature act
as ‘ sifters-out ”” of the currents
they wish to select. Iet us now
consider that the high and low-
frequency currents are both being
applied to the input circuit of
the valve. The grid potentials
are now somewhat complex. We
can consider the low-frequency
currents as taking control and
slowly moving the operating point
on the grid potential anode current
characteristic curve of the valve;
in other words, the normal operating
potential of the grid, instead of
remaining at —i volt, is being
_varied slowly on either side of
this by the low-frequency currents.

Operating Potentials

At one instant the operating
potential of the grid may be —1
volt, the next —} volt, then back
to —1 volt, and then —1} volts,
and so on. These changes are taking
place at, say, 1,000 times per second,
which is a very slow frequency
when compared to the high-fre-
quency currents which we will
assume are due to signals having
a wavelength of 300 metres, the
currents, therefore, having a fre-
quency of 1 million. . We can rela-
tively say that the grid potential
is being only slowly varied by the
low-frequency currents. We have
assumed that the change of voltage
from —1 volt to —3 volt takes one
4,000th part of asecond. During
this period the grid is having im-
pressed on it a fluctuating voltage
which is first positive and then
negative, and the frequency of
which is 1 million per second.
During the time taken for the grid
potential to become § a volt less
negative due to the low-frequency
currents, there will be 250 complete
cycles of oscillating current applied
to the grid. From the point of
view of the high-frequency currents
applied to the grid, the potential
of the latter remains practically
steady, and, in fact, this slow low-
frequency change of the normal
grid potential does not interfere
with the high-frequency amplifying
action of the valve.

Two Currents

Tu the anode circuit of the valve
we have the two sets of currents
flowing. We have the low-frequency
changes of the steady anode current
and super-imposed on these we
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have the high- frequencv cufrent
Changes which are 1,000 times as
l’apld

It is most important that a
proper conception should be had
of the fluctuating grid potential
and fluctuating anodé current, and
one or two analogxes may help to
malke it clear, firstly, how the valve
will act as an amplifier 6f two differ-
ent sets of currents antl, secondly,
how these currents can be amplified
without' mutually -Interfering with
each other..

A Useftil Andlogy

A -very useful analogy is that
shown in Fig. 2. In this figure we
have a potentiometer, P, passing a

steady current through the direct
current ammeter, M ; at the same
time an alternatinv current is
being fed into the ammeter circuit
bv. means of the transformer, T,
“the letter A representing the alter-
nator: The needle of the ammeter
will normally, we will suppose, be
-in the position shown. If the flood
-on the potentiometer is left station-
ary, it will be noticed that although
‘the ammeter needle remains, ‘on
‘an average, in the position shown,
‘the" low-frequency. currents, super-
itposed on the direct currents in
the ammneter circuit will cause the
needle to vibrate on . either side
of ‘its normal value.. By moving
‘the” potentiometer - s‘lder more ‘to-
‘the left, a larger direct current wifl
‘be made to pass through - the
‘ammeter M; Dbut although  the
nezdle of the ammeter will move to
‘one side, yet it will still continue
to vibrate "in sympathy with the
‘alternating current which first adds
‘and then ‘subtracts itself from the
steadv current flowing through the
-ammeter. Thus,  although the
steady current flowing through the
ammeter may be varied by moving
t:e slider up and down along the
potentiometer resistance, yet the
low-frequency vibrations due to the
alternating current will still remain.
The ammieter, M, may therefore te
said to be responsive, not only to
the slow changes in the current
flowing through it, but also simul-
taneously be responsive to the
1ore rapid alternating current.
‘Tt must not, therefore, be thought
something very unusnal for a-valve
to be carrylng out two duties at
once.

A Further Analogy

Another analogy which may help
is that of a person swinging back-
wards and forwards in an ordinary
‘child’s_swing. If a person  could
watch “this simple act from a
“stationary ‘spot in “the universe,
“the ‘motion of the person on the

swing would be very complex.
Not on'y would he be moving back-
wards and forwards in the swing,
but he would be travelling through
space at a terrific rate. To those of
us on earth the person in the swing
is 51mply carrying out a very
elementary motion and only a
single motion; we are not concerned
with the other attendant’ motion
of the earth. .
Consider again a person walking
up and down the corridor of a train
in motion.
smoothly and the blinds are all
drawn, those in the train would only
b= concerned with the up and down
motion of the man in the corridor;
he would not be concerned with the
forward motion of the train, and
this would in no wise affect his
walking up and down. Converscly,
the train, if it had a mind, would
not be at all concerned as to what

Y
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F.g. 3.—Connections
output.

for parallel

was going on inside the corrldor
its sole object is to travel from one
spot to another, and the mere walk-
ing up and down of a person along
‘the corridor would not in.any way
affect this motion.

Similarly, the high-frequency
currents and low-frequency currents
both use the valve as an amplifier;
but ignore each other in the process
of amplification. Only when one
set of currents >enously alter -the
operating conditions 'does the other
set of currents affectit. Aslongas
the manin the corridor only walks
up and down, the train does not
mind, but if he at one end puts
‘on the brake, then the train imme=
diately feels the 'effect and its
motion is affected. Innumerable
examples could be given of two
separate motions taking place in-
dependently of each other, but the
examples given should be sufficient
to indicate that widely different
frequencies. may be amplified by a
valve without any trouble whatever.
There are, however, conditions in

which one set of currents will inter-

fere with the other, and examples of
thls will be given as we proceed.
Parallel Output Connections

Although in Fig. 1 we have in-
dicated how the high and. low-
frequency output currents may be
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drawn off separately by the use of
different types of transformers,
yet there is another general method
of arranging these transformers.
In Fig. 1 they are shown connected
in series, while in Fig. 3 a change has
bessn made by connectmg them in
parallel. ‘It will be seen in Fig. 3
that while the lnput circuits remain
the same as in Fig. 1, the lngh-_
frequency transformer, L, L, i

no. longer in series with the prlm-
ary, T, of theiron-core transformer,
T, T,, used for drawi ing oft the low-
frequency currents. The primary
T, of the iron-core transformer
is now in the anode circuit of the
valve'and the normal steady anode
current flows through this trans-
former. The high-frequency currents
will not pass through the primary,
T,; on account of the impedance
of the winding, T,, and the currents
therefore prefer to pass round the
path comprising the condenser,

C.,, and the inductance,T.,.- The con-
denser, C,, may have a capacity ot
0.002 yF. .The primary, T, will
not act as a short circuit to the
high-frequen~y currents because
it would choke them back. Also
the condenser, C,, in series with L,
would not ‘short circuit the low-
frequency currents passing through
T,, because the condenser, C,, hasa
relatively small capacity, and the
low-frequency currents which might
pass through C, would be exceed-
ingly fexble. Inany case, these low-
frequeny .currents would not. be
passed on to th: secondary, L,, of
the transfo mer, L, L,.

We thus-see that it is possible
by using paralle! connectisns of
this kind to stilceparaté out the
lugh and the.low- frequency currents
in the anode circuit of the valve.
Instead of a transformer, T, T,
telepaone receivers might, of course,
be connected in the place of T,
if the low-frequency currents are
to bz indicated without any further
amplification.

(To be contmued)
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The Valve.

You cannot obtain maximum results from
a valve set unless these most important
accessories are of the best manufacture and
highest efficiency, There are many cheap
and inferior foreign valves on the market
which are offered as being ‘‘just as good.”

Do not be misled, but insist on

which were giving accurate distortionless results long before the
Broadcasting era. The experience thus gained is now available
for all wireless uses.
SOLD BY ALL LEADING WIRELESS DEALERS, ELECTRICAL CONTRACTORS, ETC,

BUY BRITISH GOODS ONLY.

e —
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G0 kB I 05155155755 %
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Advt. of The General Electric Co., Ltd., Magne! House, Kingsway, W.C.2
In replying to adveriisers. use COUPON on last page 473
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“SAXOPHONE

—star performer of

the Jazz Band

PRICES °
Model H.1, £1in. high

12zo0ohms .. £6 5 0
2,00oohms £5 8 .0
4,0000ohms £5 10 0

Mode! H.2, 12 in. high
1200hms.-, £2 § ¢
2,000ohms £2 8 0
4,000 ohms £2 10 0

country look forward to their dance
music broadcast through all eight
ststions from the Savoy Havana Band. - It
is safe to say that in very many homes the

RADIO LISTENERS throughout' the

dining-raom _table is pushed out of the -

way immediately the.Band strikes up and a
heppy informal little dance takes place.

Ard the leader of the dance is the Saxo-
rlone, a nickel- plated highly polished
Instrument, which is quite a newcomer to
orchestradom. T

To obtain the greatest pleasure from your
Radio Dance-you need -a Loud -Speaker,
capable of rendering a loud-.and eclear
volume of sound without the: slightest trace
of distortion—a Browat, in fact.

Due 1o its conical Aluminium diaphragm—
spun to the fineness of paper—and its
vibratory reed, the Brown actually gives,
for the same number of Valves, a 30%
{ncrease in volurne over other I_oud Spéakers.

Remember that the Brown is invariably
installed in the homes of those who are
music lovers. Why not benefit by their
experience and select one at your dealer’s
to-day ?

S. G. BROWN Ltd, N. Acton, W.3.

Retail : 19, Mortimer Street, W.1,
and 15, Moorfields, Liverpool.

Wireless
VacuumTubes

— an elementary
Text-book written

by John Scott-Taggart
F.InstP., AMLE.T.

FOR less than the cost of a

Valve the keen experi-
menter can obtain a Text-book
—the only one of its kind—on
the complete working of the
Thermionic Valve.  Carefully
printed and well tovrnd in full
cloth, this book should he on
the bookshelf of everyone who
is out of the novice stage and
who aspires to some sound
theoretical knowledge of Radio.

Its wide scope, coupled with
the fact that its contents are
arranged in a progressive and
logical order, render it ideal as
a work of reference rather than
a book that one would attempt
to assimilate at a sitting.

With its 250 pages and more
than 130 diagrams and illus-
trations, it represents remark-
able value for money and is a
book that would be gladly
appreciated as a birthday or
other gift by any wireless
enthusiast.

10

Sfrom all Booksellers, or sem
= post free direct by the
Publishers.

Radio Pressitad

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT, STRAND WCZ

G.A. 567.

Gilbers Ad. <56

474 In replying to advertisers, use COUPON on last page
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A Tapped Inductance Crystal Set

By A. D. COWPER, M.Sc., Staff Editor

A simple sét which gives stronger signals than the ordinary single-circuil type of receiver.
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ERHAPS the simplest way to
obtain the large 'range of
inductance. required in' a

receiver, in order to cope with the
increased range of broadcast wave-
lengths, is to use a tapped induct-
ance.

A serious defect of the tapped
inductance is, however, the dead-
end effect of the unused turns. This
loss can be very serious when by
chance any portion of the dead-
end turns happens to provide a
resonating circuit in tune with the
received signals. Ome rather
heroic method of reducing this loss
sometimes practised is deliberately
to short-circuit part- or whole of
these dead-end coils. It is claimed
that this either produces a shield-
ing effect, or else effectively
detunes the surplus inductance.

However, it is possible to turn
this idle (and mischievous) portion
of a tapped inductance to useful
purposes by adopting the principle
of the ‘‘auto-transformer’’—by
analogy with L.F. alternating-
current practice—as suggested in
the circuit diagram of the crystal
receiver - illustrated here. Except
for a limited number of single turns
at the earth end of the tuning
inductance, which are used for fine
tuning (and whose effect in this
connection will be negligible), the
whole of the tapped inductance is
included across the crystal detector
and ’phones ;
induced in the otherwise idle turns
will now be utilised.

A great temptation offers here to
tune this whole inductance with a
small parallel condenser, and expect
to get the voltage “step-up ’’ so
glibly claimed by many writers
(on analogy with close-coupled
aperiodic L.F. transformers used in
ordinary A.C. electrical engineering
practice) as we have a larger number
of turns in this ‘“secondary ** than
are included in the aerial circuit
with which it is coupled. Careful
quantitative experiments carried
out with the explicit purpose of
testing this alleged ‘step-up,”’ and
made witha microammeter measur-
ing the whole carrier-wave of local
broadcasting, rectified with the aid
af a good standard crystal, showed

hence any EM.F.s

that, in place of a step-up, there
was a very distinct loss of effective
signal voltage and resulting signal-’
strength when this ‘‘secondary *
circuit.of the auto-transformer was;

tuned with even the minimum’
possxble parallel capacity. On ‘the’

other hand, with the receiver about

standard. This appears-fo have
reached a limit when (with the
whole’ H.F. ohmic resistance.
Teduced to an  insignificant
minimum) the energy loss due to the

-heavy dumping introduced by the

crystal is just made up by the
limited energy picked up by the

Fig.

to be described, precisely the same
optimum  signal-strength  was
obtained as with-the standard air-
core variometer of No. 15 S.W.G.
enamel wire, which gives the
maximum 'signal-strength . obtains
able with a given aerial and transs
mission, by: the writer, and which
is; accordingly, -adopted as the
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1.—A side'view of the set.

aerial ; so that further signals
energy is not available, however,
applied. The secondary tuned
circuit,” therefore, only introduces
needless losses and coxnphcatlon
Careful quantltatlve experiment,
as well as 'more casual, .aural
observatxons made with the aid of
quick- swntchmg dewces {to cheal,

.
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that automatic and unconscious
adaptation of the ear to- varying-
levels of audio-intensities), lead to-
the conclusion that the use of wire
below about No. 18 SW.G. in the
aerial circuit on the short broad-
cast wavelengths causes needless
losses of signal-strength . through
ohmic-resistance damping. Thus,
while 2LO, at 13 miles from a
fairly good and low-resistance
P.M.G. aerial, will give with a good.

AERIAL YO
DETECTOR
o
FROM
o | PHONES

Fig. 2.—The arrangement of the
switches

galena crystal an available D.C.
component after rectification on
the standard tuner of 18 micro-
amperes, corresponding to'a signdl-
voltage of about 0.45 volt across
the crystal by actual calibration,
an ordinary standard type of
plug-in coil, or the average com-
mercial type of variometer wound
with about No. 26 S.W.G. wire,
will give only 8o to 85 per cent. of
this current at the best, or approxi-
mately 0.28 volt, while thin-wire
sliding inductances give only 40
to 60 per cent. of the standard.

Accordingly, No. 16 S.W.G. wire
is specified for that portion of the
inductance which is most in use in
the aerial circuit for the lower wave-
lengths, and No. 20 S.W.G. (which
has a fairly low H.F. resistance,
and will wind a good deal closer
than No. 16) for the upper part of
the inductance, which acts mainly
as an aperiodic -transformer
secondary.

Constructional

Materials Waxed-cardboard
inductance former, 6} in. by 3} in.
diameter ; }1b. No. 16 SiW.G,;
d.c.c. wire; 2o0z. No. 20 SW.G,,
d.c.c: wire; base-board, 6in.
square ; ebonite panel, 5 in. by 3 in.
by {in.; 2 switch arms and
knobs and 3 terminals; 2 tele-
phone (wood-screw) termmals 17
contact studs and nuts; crysta]
" detector on base, complete -2 BAAL
rod and nuts ; No. 18 tinned copper

- -end of the former, and the
- wire wound on as closely as possible.

wire ; shellac varnish¢ mica ;

brass angle pieces, screws, etc. *°
One end of the No. 16 wire is

made fast in a small hole near one

This will give nearly 50 turns.
Then_the end of the No. 20 wire is
connected securely by twisting and
soldering to the end of the No. 16,
and another thirty turns or so
wound on to a total of 8o turns..
The tappings are then made by

the well-known expedient of lifting
the wire at the points required by |
screwdriver or a’
large nail, slipping a piece of stout”
mica about }in. by 4 in. under the
and scraping off the.

the aid of u

raised wire,
insulation from this portion and
soldering on a short piece of No. 18
tinned copper wire. Tappings are
made thus at turns Nos. 1, 2, 3, 4,
5, 6, 7, 8, 9, 10 (connected to lower
switch-points) and at Nos. 30, 40,
50, 60, 65, 70, 8o (connected to
upper switch-points). These tap-
pings are best arranged in a spiral
half round the cylinder, and the
lead wires left 2 in. to 3}in. long
for soldering to the switch-points.

The two multi-point switches
are arranged as shown on the
small vertical ebonite panel, which
stands at about 2in. from the
inductance former, to allow of
access for making the connections.
A great deal of time and trouble
will be saved if both tapping-points
on the wire coil, and ends of the
contact-studs, are well tinned before
attempting to solder on the con-

necting wires, and if tinned copper

3 1b. of.

L) )
PHONES

Fig.3.—Showing the disposition of
the parts.

wire be used for connections as
suggested. - The inductance should
be given a good coat of shellac
varnish when completed, and well
dried in a warm place. For con-
venience here an open mounting

is adopted on a-small base-board:

—of a type supplied in many
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electrical shops for mounting{

“domestic electrical apphances—the

inductance being secured by a long

“belt of No. 2 B.A. screwed brass

rod co-axial with it and screwed.
into the base, with a cross-piece of:
ebonite and a nutatthetop. The
switchboard panel is fixed by two
small bent brass brackets (actually
those supplied by Peto-Scott with
their board-mounting components)-
and a screw and small bolt to the

I

[$=8na 20 swa.

7'1'APP|N55J
55&10's

N

10 TADDINGSJ
UNITS '

NO IE SWG - =
Fig. 4.—Thé circuit.

base-board, being further held fairly
rigid by the connecting wires.
An ordinary type of mounted
crystal detector, such as has been
frequently  described and  is
obtainable for 'a moderate sum
from any radio dealer, is screwed
to the base-board ; and the tele-
phone terminals are also carried
on the base.

Exception ‘may be taken to the
mounting of the telephone terminals
directly on the wooden base; as
the insulation resistance between
these, on dry varnished wood, on
actual test with the ‘“ Meg '’ tested
showed around 100 megohms at
500 volts, as compared with the
average audio-frequency impedance
of the telephones of some 15,000
ohms, the question of poor insula-
tion scarcely arises,

As most careful measurements
failed to show the slightest gain of
signal-strength by the introduction
of the conventional 'phone blocking
condenser, the latter is' omitted.

The short wiring (upper end of.
inductance to detector, detector to
‘phone terminal, second ’phone
terminal to earth terminal) is:
carried out with exposed No. 18
wire above the board. Some
experimenters obviously may prefer
to mount the whole instrument in a
cabinet behind a larger panel of
ebonite, in which case the wiring
can be all concerted.

The wavelength range as shown
is from below 350 to about 550
metres on a P.M.G. aerial.
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Hand-Capacity Effects, Their Cause and Cure
By GEOFFREY ELTRINGHAM

The annoyance caused by hand-capacity effects is particularly noticeable when fine tuning and
critical reaction are necessary. The causes and cures are clearly explained in this article.
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VERYONE. who has used
E apparatus possessing sharp
tuning and critical adjust-
ments must have noticed that
there are cortain parts of the
instrument which szem very sensi-
tive to the presence in their
vicinity of the operator’s hand.
Especially in the case of receivers
cnploying reaction, a number of
disturbing effects are found to
occur when the hand is placed
anywhere near various components
of the set. For example, when
tuning-in signals from a continuous
wave station with an oscillating
receiver it will often be noticed
that, after setting the tuning con-
denser to a value which gives a
good readable note in the phones,
when the hand is removed from the
dial the note varies in pitch
considerably ; upon the shorter
waves the signals may even vanish
entirely.  Again, when tuning-in
very weak telephony with the aid
of reaction it may be found that
upon removing the hand either
the speech disappears altogether
or else the circuit breaks into
oscillation. The set may also
oscillate unexpectedly when the
hand strays near various other
parts of the receiver, such as the
valves, H.F. transformers, and
so on.

These and a number of other
phenomena are grouped together
under the name of ““ hand-capacity
effects,” and it is well worth while
to devote a little time' and con-
sideration in so designing the set
as to minimise them as much as
possible. The experienced ex-
perimenter is, as a rule, quite
familiar with these effects, and
also with the best methods of
eliminating them, but the matter
is far otherwise with the beginner,
to whom they are often very
puzzling.

The pheénomena, of course; are
simply due to the fact that placing
a conductor, such .as the hand of
the operator, near to certain parts
of the set which carry  high-
frequency currents alters the capa-
city of those parts and so alters
their tuning and upsets their
equilibrium in various ways. If

N ~

this explanation is kept clearly
in mind during the more detailed
consideration of the various pro-
blems which arise in attempting
to remove hand - capacity effects,
little difficulty will be experienced
in applying the principles to be
laid down at a later point in this
article.

To reduce, if not eliminate, hand-
capacity effects one can proceed
upon any one of three lines,
or rather, if the writer’s advice is
taken, upon a judicious combination
of the three. These three methods

are, firstly, careful design of the

set ; secondly, screening. of certain
parts; and, thirdly, the employ-
ment of long handles to certain of
the controls.

v @";‘;\A\.Iwﬁa

Fig. 1.—Anti-capacity mounting ~
of H.F. transformer.

Good Design

Undoubtedly the best of the
three, this method of reducing the
trouble should be given much more
attention than it usually receives,
since it is a definite preventive,
where the others are merely pallia-
tives.

Considerable care should - be
devoted to ‘arranging the high
frequency circuits. towards the

back of the panel -and keeping
all the components of each tuned
circuit as close together as possibte,
in order that the wires connecting
them may be short. Some thought
should further be given to arranging
the various controls in such a way
that in operating any of them it
is not necessary to stretch the

-hand across parts of the tuned

circuits. For example, it is gener-
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ally best: to" place the filament
resistance along the front edge of the
panel, and then immediately behind
them ‘the various condensers of
the tuned circuits. .

it is usually well to endeavour
to separate the wiring of the H.F,
circuits from that of the L.F. and
D.C. circuits and run the former
wires at a distance of perhaps two
inches beneath the panel. Such an
arrangement is beneficial not only
in reducing hand-capacity effects,
but also the various objectionable
inductive phenomena which may
occur in valve circuits.

A somewhat similar expedient
which the writer has found of
considerable benefit is to mount
certain of the H.F. components at
a distance behind the panel. This
can usually be done quite readily
by the use of either long B.A.
screws, or pieces of screwed brass
rod tapped into the panel, as
illustrated in Fig. 1, which shows
one of the slot type H. F. trans-
formers mounted in this way upon
a small piece of ebonite rep-
resenting the panel.

This method can be easily applied
to variable condensers by the
simple process of fitting them with
long spindles like that illustrated
in Fig. 2. The knob and dial can
then occupy their usual positions
upon-the panel, while the condenser
itself is some three inches behind
it,and practically free from capacity
effects in consequence.

Screening

A method which is wused to
a considerable extent in the United
States is to place some sort of
earthed metallic shield between
the components and the back of the
panel. Sheet copper is usually
employed for the purpose, screwed
to the panel behind the various
conlensers, variometers, etc. A
better but much more expensive
method is to use ebonite, or rather
‘ Bakelite,” into the centre of
which fine copper gauze has been
moulded.  This material is used
for the panel itself, and provides
very effective screening. A possible
drawback is to be found in thefact
that special precautions have to
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A Series Parallel Switch

A useful gadget for the experimenter

bushing each. separately. '~ Some
.attempts have also been made to
use metal panels, but the practical
difficulties seem too great for
the average constructor to tackle.

The Use of Long Handles

‘When most amateurs find them-
selves troubled with capacity effects
in operating their sets their first
thought seems to be some sort of
long handle to hitch on to each
control knob so that they can
manipulate it from a distance.
The result, when the receiver is
completely equipped, is such a
sprouting of handles in all directions
that it becomes confusing to pick
out the one that one wants. More-
over, they are very apt to -foul
one another and the various other
projections upon the panel, and to

-

Fig.2.—Condenser extension
handle.

Lecome ~ a  soutce of - profanity
rather than convenience.

From these preliminaries it
will be inférred that the writef
is no great believer in anti-capacity
handles, holding- them to be really
a confessign of failure in the more
scientific methods. No doubt
they have their legitimate uses,
such, for example, as enabling
one to obtain a very fine adjust-
ment of tuning upon a variable
condenser, though even this should
not be really necessary if the
capacity of the condenser is suited
to the work which it has to do.
The only case, perhaps, in which
they are really justifiable is that
of the usual pattern of coil-holder,
in which the operator’s hand other-
wise. approaches rather close to
the coils, in a position where
screening is neither desirable from
a theoretical point of view nor
convenient from a practical one.

1%
Q
Q
1%
1%
1%
<
<
2%

March, 1924

< ‘ SAES:
COV0C0000C000000000V00V0VVCOVOV00000

VERY convenient and simply
A constructed series and parallel
switch can at a small cost and
trouble be made at home by those
possessing ordinary mechanical
knowledge.

The diagrams show clearly its
construction, and the wiring.
diagrams the manner it is con-
nected to the aerial and condenser.

The base, A, is a piece of ebonite,
2 in. by 2} in. thick having } in.
hole drilled through the centre
to take the spindle, B. Screwed
into the base are five studs, C,
three of which carry the spring
contacts D. On each stud isfiled a
flat to take the spring contacts,
the flats are drilled to take
small screws to secure the spring
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pillar and the spindle through a
spring washer as shown.

The rotor is a piece of } in.
eébonite turned to 1 in. diameter,
a } in. hole is drilled through the
centre in which fits the spindle, B.
Two grub or contact screws are fitted
to therotor: onescrews rightthrough
and grips the spindle, the other
is only screwed half-way through.
When the spindle is rotated through
go degrees, connections are altered
as shown in the diagrams.

. The drawing is full-size scale.
It might be mentioned that the
spring contacts off used electric
torch batteries can be used for the
springs and bent as shown in the
drawing. The wire connections can
be soldéred to these while the other
two studs without springs can have
the wires connegted under the
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I WIRING DIAGZAMS

:

Diagrams giving full constructional details of this novel and useful switch.

contacts which are extended as
shown at F, to receive the wire
connections. A pillar, G, fitted with
two nuts is also screwed into the
base, this is for the purpose of
taking the aerial wire. ‘Over this
pillar and the spindle, B, is fitted
a brass plate, H, which bears on
the ebonite rotor, F, and makes
electrical cohnection bétween the

478

screw heads.  This switch takes
up very little room and is a very
convenient size and works exceed-
ingly well. A pointer could be
placed between the ebonite handle
and shoulder nut and two stops
screwed into the panel to give the
two positions of the switch as
phown in the wiring diagrams.
GroreE . BoREWAM,

QOO0
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THINGS YOU SHOULD KNOW
ABOUT FILAMENT CONTROL—

Your dull emitter valves must have fine control—and
this fine control must LAST. When you huy your
rheostat, do not merely ask .whether it gives fine
control, do nct rely upon the evidence of initial-de-
monstration, but ASK HOW LONG THE FINE
CONTROL WILL LAST FOR. If you are offered a
powder rheostat—ASK, WILL THE POWDER
'* PACK *’ together in use? ASK WHETHER ANY
POWDER RHEOSTAT YET MADE HAS EVER
FAILED TO “' PACK ’’ AFTER USE. ‘‘PACKING”
means the tendency to close together, which is an
inherent trouble in all powder rheostats which rely
upon the application of pressure for the variation
of resistance. ‘‘PACKING” is a likely source of
great trouble in a powder rheostat. With a cheap
rheosiat your dull emitter valves are always in danger.
Youcan get the valve to glow, BUT THIS IN IT.ELF
IS NO TEST OF FINE CONTROL. ASK HOW
MANY TURNS the knob will make from the point
where the filament begins to glow until the position
of minimum resistance of the rheostat is reached.
Oftentimes, with a cheap rheostat, the whole rangs
of resistance varlation is accomplished with HALF
A TURN OF THE KNOB. This ineans that a shade
of a turn represents many ohms variation. A liitle
turn too much, and the result is a burnt-out valve,
Every time this sort ot control is moved your exnen-
sive dull emitter valve is in danger. HOW DIF-
FERENT (6 LISSENSTAT CONTROL-—every part
of a turn represents a fractional change of resistance.
Geveral turns are necessary to vary the resistance
over the whole of its range. Positive variation
throughout. 1f you buy dull emitter valves, it is
worth while using LISSENSTAT contrel. AND
LISSENSTAT CONTROL A LONG TIME HENCE
WILL BE THE SAME FINE, PERFECT CONTROL
IT EVER WAS. Why risk a substitute when you

can now get your choice of three types of LISSEN-
STAT CONTROL ?

The latest type of Lissenstat Control—

the LISSENSTAT MINOR (prov. pat.)—

This is intended to provide something of the beautiful
LISSENSTAT contro! at a popular price. Infinitely
superior to wire or powder rheostats., Well made
throughout. Indestructible. The LISSENSTAT
MINOR is the next best thing to LISSEN- 3/6
STAT control itself. It is a perfect little

device. For efficiency, use a Lissenstat Minor
for each valve.

The LISSENSTAT (prov. pat.)—

There is a perfectly free movement of the whole
resistor column—fine variation of resistance because
of the elastically deformable spring discs which
form part of its unique construction—it is an ideal
control for dull emitter valves. All those who
desire exact control of critical electronic emission
should use the LISSENSTAT. It adds range to a
receiver in a way you never thought filamen.
control could.  Brings detection to the finest point.
Use a separate Lissenstat for each H.F. 7 6
and the detector valve o 5 /

The Protection of the LISSENSTAT UNIVERSAL—

This is specially designed to provide a safeguard
against burning out expensive dull emitter valves.
A minimum resistance can be left in circuit to protect
the valve, and yet the resistance can be reduced to
zero when full battery pressure is needed. It gives
all the .beautiful LISSENSTAT control with the
additional protection named. Full resistance is 50
ohms. . Use one for each H.F, and Detec- 10 /6
tor for efficiency. ...

To those who make the niistake of thinking that LIS-
SENSTAT (prov. pat.) control is the same thing as an
ordinary rheostat—LET THEM TRY THE DIFFER-
ENCE. After you have tried all the other controls
on vour vecciver in vain fo bring sn a_distant station
voir know is there, just a tivy turn of the LISSENST AT
knob will bring it in tlearly and through a dead back-
cround of silence.

MODERN WIRELESS
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USING COILS IN THE ANODE CIRCUIT

—with crystal rectification.

When crystal rectification is used in the anode circuit, there is a highly damped
effect in the circuit, and consejuent loss of selectivity. It is therefore all
the more important that there should-be no additional damping losses in the
coils and condensers used. Due partly to the negligible loses in the coils
themselves, and also because the magnetic linkage between the coils is so
strong, LISSENAGON coils can be kept at comparatively a great distance
apart and still they will oscillate easily. And such a strong ma {m: m coupling
can be obtained (as is desirable when crystal rectification is used in the anode
circuit), that the additional efficiency of LISSENAGON coils will be
plainly noticed.

LISSENAGON TUNING CHART
Note the New Coils : 30, 40 & 60

LISSENACON
PROV. PAT. ||

TABLE 1. ] TABLE 2,
Wavelength range when used as Primary
coils with Standard P.M.G. Aerlal and lwg‘;‘;,'e"gi't',' ranecwieD el Skt ceopt oy LISSENAGON
001 mfd. condenser in parallel. | S with'-SUF spnct By inaparaiel; COILS TUNE
"~ No. of ‘Minimum Maximum ‘Minmum | Maximum N—prE SHARPLY
Coil. Wavelength. |Wavelength. |Wazelength. | Wavelength. s AND
25 185 350 | 100 325 4/10
30 235 It H lgg 425 410 STRONGLY
35 255 530 1 490 1/10
a3 360 875 ] 220 635 S BECAUSE
50 480 850 250 8oo 5]
%0 500 950 295 920 254 R
75 goo 1,300 360 1,100 5/4 TUNE
100 20 1,700 500 1,550 6
150 ggs 2,300 700 2:150 7;'; WITHOUT
200 1,885 3,200 I 925 3,000 8/5 3
250 2:300 3.800 I 1,i00 3,600 87; ENERGY LOSS
>3 P 2,500 4.900 | 1,290 1.350 9/2
[T

Regeneration is No Alteruative to Radio Frequency Amplification—

Itis a mistake to assume that because aerial reaction is usea there is ¥
no need for radiv fre-uency amplification in the same receiver. o .
-~ I

One stage of LISSEN REACTANCE (prov. pat.) should ke used in

stations with far greater ease and certainty, and makes 2 recei er
far more sensitive. ~ LISSEN REACTANCE makes rapid tuning
possible and H.F. amnplification exceedingly efficient and easy. It is
simple to connect—see blue print with each. It has a switch already
mouunted and complete. No complications.

150 to 10,000 metres ] 150 to 600 metres 17/6

Radio Frequency Plus Regeneration—

That is why LISSEN REGENERATIVE-REACTANCE (prov.
pat.) has been so successfully used in the reception of American
telephony. It replaces acrial reaction and makes a receiver excep-
tionally scasitive. It is NON-RADIATING, replaces plug-in coils,
is lower in cost than a set of coils to cover the same wide range —it
is easier to handle, cne knob controls tuning and reaction. Intro-
duced into the anode circuit it forms an unegualled first stage of
radio frequency. Reception is often possible with both aerial and
earth conuections dispensed with. Blue print with each shows
the easy counections. Unbroken regeneration possible over the
whole range, complete with internally connected switch. No
soldering. LISSEN ONE-HOLE FiXING, OF £2 12 6

COURSE. 150 to 4,000 metres 3

Tune alwavs with a vernier (preferably use the LISSEN Ver. 1 2/6
nier, specially designed for fine tuning in H.F. circuits), price

Sensitivity aided by the LISSEN VARIABLE GRID LEAK —

There is a unique resistant element used in the LISSEN
Variable Grid Leak which cannot be duplicated because it
is covered by definite patent claimns. Valves vary in charac-
teristics, and it is an excellent thing to be able to alter the leak
value. Withthe LISSEN Variable Grid Leak the exact value
of leak resistance can be selected to suit every working phase
of the valve and tircuit, thereby obtaining correct grid

prtential UNDER ALL CONDITIONS. LISSEN ONE-HOLE FIXING, OF COURSE—POSITIVE 2/6
SI'OPS BOTH WAYS )

Build up Beautiful Tone Quality—Put the LISSEN T1 Transformer immediately after the detector
valve—a wonderful pawer amplifier, too—this incomparable transformer can also be used throughout. /
1T HAS A COIL WHICHWOULD AMPLIFY BY ITSELF WITOUT ANY IRON CORE AT ALL -

Audio Frequency in Rediex Circuits-1t has been found that the LISSEN T2 transformer is an 25 /
id:al transformer in taese cireuits, where it yiclds very powerful amplification with great purity of tone s

An Excellent Light Transformer— One of the best light transformers made is the LISSEN T3 16/6

every receiver. It makes reprodaction purer, brings in distaut

BUILD WITH ALL LISSEN PARTS—we guarantee every LISSEN part to satisfy you perfectly—we EXPECT to
hear from you if you are not satisfied.

Text Book of LISSEN Parts post free 8d.—free if applied for on trade heading.

LISSEN LIMITED,

20-24, Woodger Road, Goldhawk Road, Shepherd’s Bush, London, W.12.

'Phone : 2339 Hammersmith. Telegrams : ' Lissenium, Shepherds, London.” (Foreign) ¢ Lisscnium, Londoa.”

s BUILD—WITH  THE  BEST  PARTSOnmiimuniim
In replying to advertisers, use COUPON on last page

479



MODERN WIRELESS

GREAT English' scientist worked out
the theory of electron emission and,
by building a two-electrode Valve,

was the first to apply his discoveries to Wire-
ess, whilst a famous American scientist went
a step further and added the grid—thus
greatly increasing its scope and utility.

But it remained for the inventor of the Cossor
Valve to discover the most practicable method
of utilising the greatest possible proportion
of the electron stream.

It is safe to say that the invention of the
hood-shaped Grid and Anode is the greatest
contribution yet made by Industry to the
science of Radio.

TYPES :
P.1 (For Detector or L.F. use) ... 12/6
P.2 (With red top for HF. use) ... 12/6

Advertisement of A. C. Cossor, Ltd.,
Aberdeen Works, Highbury Grove, N.5.

w‘w W’u Gitbert Ad. 557
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THE CONSTRUCTION

or
WIRELESS RECEIVING
APPARATUS

o
PAUL D TYERS-

Save Money
this way—

It is not difficult to make the
majority of the components for
your Wireless Set if you can only
get the right information.

The book * The Construction of
Wireless Receiving Apparatus,”
should be particularly useful to
any enthusiast who possesses a
few simple tools and who can
follow out elementary ' instruc-
tions, With a little care, your
bome-made apparatus - shounld
work almost as well as bought
components, and will leave you
money to spend in other direc-
tions.

You can make all
these Components
at home—

Anode and Grid Resistances.
Filament Rheostats,
Fotentiometers.

Crystal Detectors.

L.F. Transtormers,

H.F. Transformers.

Basket Colls.

§lab Coils. l ]
Solenoid Coils. ] ]/6 :
Duolateral Coils. | 3
H.T. Batteries, | 4]
Condensers, |

From all Bookselers, or 1/8 post free
direct

RADIO PRESS, LTD.,
Devereux CourT, Stranp, W.C.a

Radio Press Wireless Library No. 8,

480 In replying to advertisers, use COUPON on last page
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Short Wavgs

IME was when the shorter
wavelengths, by which I

mean those of 300 metresand

under, were looked down apon by
experts as being of little or no use
for anything like long
work. Th's idea, -however, has
proved to be utterly false, for
transmissions remarkable both for
the distance covered and for th3
smallness of the power used have
been accomplished upon wave-

lengths so short that it would have -
been deemed impossible but a little .
while ago to cover more than the:
The-

smallest distance with them.
reception of American broadcasting,

whose transmissions are made upon’

a band ranging from a little aver

300 to just beyond 500 metres,-

must have becomne s0 common
that now the man with a set of
respectable size who cannot get
them -is considered mose remark-
able ‘than he who can.

Duplex Working

Duplex working has been success-
fully carried out both by the English
amateur, Mr. J. A. Partridge, and
b7 the well-known Frenchman 8AB
with amateurs in the United States
upon about 150 metres, and anyone
who cares to rig up : set that is
capable of tuning down to too
Mewes can be pretty sure of picking
np a great number of American
amateurs on any night when condi-
tions are favourable. We are told
that the next step for long distance
communication will be the use of
directional or semi - directional
wireless, with which the wave-
length must necessarily be some-
thing very short indeed.

Beam Wireless

As is well known, it is now
possible to focus the radiations
from a transmitting aerial into a
beam in very much the same way
that the rays ‘of a searchlight are
collected into a pencil with almost

“parallel ‘sides.

distance -

the same
cases : Focussing is effected by e
aid of parabolic reflectors.

culty in doing this ‘since as the

wavelength is very short indecd.

the reflectors can be of quite smzil
size : but with

at least- equai to- the wavelength
of che transmission. It -follows,
then that only waves that are

.comparatively short can be used.
The great point aboat directional

wireless 1§ that 1t very much
decreases the input power needed

\\\\\\\‘ “ l

‘The means used is.
in’ prmclple in’ - bota: -

-With -
light there is no partlcvlar diihi-

wireless waves .
things are not quite so simple, for.
the neight of the reflector must be ..

will -be- reached by more than a
tiny fracton of the whole.” The
Gis..paflon is very .much more
marked in the case -of wireless
waves, wnosq movement is not
confined like those of water to one
plane. - It- has been . calculated
that a receiving aerial favourably
situated at a distance of ten miles

from- a transmitting station can

never ‘expect to receive more than
one trillionth of the power radiated.
This being so it is obviously
necessary with non-directional wire-
less to waste an enormous propor-
tion of the energy put into the

‘transmitting set -when a long dis-

tance has to-be covered.
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Fig. 1. Showing the waste of energy with ordinary transmitter.

to cover a given distance. This
will be readily understood when
it is remembered that non-
directional .or *‘ broadcast '’ wire-
less.radiations are sent out equally
in all directions. The old and well-
worn analogy of the ripples set up
by a stone falling into water shows
plainly how energy is dissipated
when waves move outwards in
concentric circles. A dozen corks
floating upon the surface of the
water at like distances from the
stone’s point of impact will each
receive an equal amount of energy
from the ripples, but none of them
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By focussing the waves into a
beam at the source from which
they are radiated much of this
waste can be done away with. A
certain amount of diffusion will
naturally take place, just as it
does with the rays of a searc.-
light, but the waste from
this cause will be comparatively
small.

Beam wireless, to give it its
latest name, seems likeiy to bring
the once despised very short wave
into its own. One imagines that
the great transmitting stations of
the future will be designed some.
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‘thing after the manner of light-
houses, save that the beam will not
Tevolve automatically. It will be
under - the control of the operator,

Fig. 2.—A reflector used for

beam wireless,

who will be able to direct it towards
the station with which he wishes
to work. He will be able to com-
municate with any station within
the range of his apparatus, but
‘when he doés so he wilil rot broad-
cast his transmissions. They will
bz sent to -the ‘desired station,
and -only stations situated almost
cn a straight line joining the two
will be able to tap the messages.
Obviously a. very much- smaller
input - will suffice for this; since
such .a much greater - proportion
of the energy radiated- will be
doing useful work. Adoption
of the short wave directional
system will also go far towards
solving one of the most pressing
problems of the present day which
is concerned with the very crowded
condition of the ether upon certain
wavelengths. One has only to
tune in to the regions round about
12,000 metres to realise the enor-
mous traffic which takes place
upon this band. The babel always
to be heard upon both 600 and 300
metres is familiar to every wireless
man; and there are other bands
almost as crowded.

Harmonics g

In addition to the actual trans-
missions of non - directional wire-
less an enormous amount of inter-
ference is caused by harmonics
which are especially prevalent with
transmissions made with either the
arc or tonic train methods. Har-
monics will exist as before when
wireless becomes more directional,
but their effects will be confined
to the comparatively narrow belts
affected by the transmissions re-
sponsible for them.

I was rather amused to notice
‘not long ago a statement by one
writer that he had tuned down
to 50 metres and had discovered
large numbers of our own amateurs
-working. He mentioned the call
signs of several, one of whom had
not transmitted within some months
of the date mentioned, whilst twoor
three others whom I questioned on
the point told me that they never
had worked on 50 metres and that
they could not do so if they wanted

to!

There are, as a mattér of
fact, very few amateurs indeed
licensed to transmit wupon such
short wavelengths, and it is only
occasionally that they indulge in
working between themselves. I
venture to doubt whether the
receiving set of the man who
wrote that paragraph could be
tuned down to 50 metres. My own
is fairly efficient, and it has been
especially designed to avoid all
stray capacities on the high-fre-
quency side; but I am pretty
certain, though I cannot claim to
have tried it, that it would not
work efficiently on anything like
50 metres. As a matter of fact I
do not think that there are many
* straight '’ sets in the couatry
that would. Te get down to
anything as low as this it is almost
essential to use the Supersonic
circuit, a description. of which I
gave some time ago in ‘‘Above
and Below the -Broadcast Wave-
lengths.”” In case readers have
forgotten the principle I will briefly
mention the way in which it
operates. Very roughly it may be
described as follows: The aerial

R a

Fig. 3.—How wires will act as a
mirror.

circuit js tuned to an incoming
wave which we will suppose has a
length of 15 metres. Coupled to
the aerial circuit is a local ozcillator
tuned to a slightly different fre-
quency, 15 metres will mean a
frequency of 20,000,000 cycles per
second. The local oscillator
is set for a frequency of, say,
20,010,000 Or 19,990,000, either
of which gives a beat of 100,000
cycles, which corresponds to 3,000
metres. The rest of the set is
simply such as would be used
for the reception of 3,000 metre
transmissions.

This arrangement may be applied
to transmissions on much higher
wavelengths than that mentioned;
in fact, a friend of mine who
is a very keen * collector” of
American amateur stations uses
it always for picking up C.W.
transmissions higher than this.
He finds that by arranging
his oscillator so that the beat
frequency is 1c0,000, he obtains
excellent results with much greater
signal strength than is possible on
a “‘straight” set. When I mention
that he has on more than one
occasion logged over a score of
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Trans-Atlantic amateurs at a sitting,
it will be seen that there is really
sometliing in this method.

The B.B.C.’s attempts at re-
transmitting American broadcasting
as picked up by a very large re-
ceiving set have not so far (Dec,
28th) been very successful. Com-
plaints were made on almost every
occasion that atmospherics were
phenomenally bad. And cer-
tainly the rattles and crackles
which all bat drowned either speech
or music seemed at first sight to
bear out this contention, On
several occasions, however, when I
tuned in after they had closed
down I was able to pick up WGY"

SE—= ——
—— .
'i - -

Fig. 4.—Showing the * concentration
on the-receim'ng aerial,

direct. with quite r&spectable signal
strength and with no particularly
bad accompaniment of atmo-
spherics. Mr. Percy Harris tells me
that he had the same experience.
This seems to point to the prob-
ability that the giant receiving
set about which we had heard so
much was to somé extent, at any
rate, responsible for the parasitic
noises that came through. The
impression obtained was that the
receiver was generally upon the
very verge of oscillation. Anyone
who cares to try the experiment
for himself will find that when his
set is in such a condition it becomes
exceedingly noisy, especially if
the high-tension batteries are not
quite up to the mark. The noises
are, I believe, due partly to distant
atmospherics, for all crackles picked
up are intensified by the set owing
to its very sensitive condition at
this point, and partly to the
enormous amplification of noises
due to defects in the set itself
which takes place. As an ex-
periment I picked up -WHAZ on
380 metres and found that though
signals were not very strong atmo-
spheric disturbances were not so
great as to drown speech and
music.

‘It is quite possible that those
who undertook the task of reception
for relaying purposes were too
ambitious in the number of high-
frequency stages which they used.
It is a truism that after the second
every additional high- frequency
valve fitted to the set increases
enormously the difficulty of operat-
ing it. @ No matter what circuit
may be used two factors present
themselves to add complications,
The first is, of course, oscillation,
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with - which -we - are all only too
familiar, and the second is high-
frequency distortion which can pro-
duce the most unpleasant effects
upon reception. There is another
point which is not generally

realised. Add one’ high-frequency’

valve to your  rectifier - and
you greatly increase the range
of your set. A second brings a
further increase, signals which were
faintly audible with one stage

when you go beyond _t]us the
increases in_range and strength
- become very much smaller as
further valves are added, and if
you continue to wire more and
more ‘valves in circuit a point
is reached after which further
stages have very little effect indeed
except to make reception exceed-
ingly noisy.
Atmospherics

As a matter of fact, atmospherics,
should not be partlcularly bad at
this tlme of year upon the short
waves. When they are very
violent, as is frequently the case
in summer time, the shock effect
produced by them is sufficient to
set an aerial vibrating at its own
natural frequency; "~ but when
their oscillations are of small
amplitude their effects are very
much less noticeable on the short
wavelengths. As one goes up the
scale one finds that they increase
in intensity, especially after the
2,000 metre mark is passed.

This is one reason why waves
below 500 metres are especially
suitable for the transmission of
telephony. = If atmospherics were
entirely absent better results and
greater range would doubtless be
pbtained upon the longer waves,
but if one tunes in fairly regularly
the telephonic transmissions
Radiola on 1,780 and the Eiffel
Tower on 2,600 metres one realises
that atmospheric interference is
far more common on these longer
wavelengths than it is upon the
short ones.

Sharp Tuning

The question of sharpness of
tuning, and therefore of non-
interference with "other stations
also comes in. It must be
remembered that unlike a C.W.
signal a telephonic transmission
.is not confined to one sharply
.tuned wavelength. As modulations
must be impressed upon the carrier
wave a telephonic transmission
really takes the form of a.band
rather than of a single wave. This
is especially noticeable at short
-range, as any who live in the
neighbourhood of a broadcasting
station will have discovered. Using
a double circuit tuner of the

of

most selective - type- I find: that
2LO, 30 miles away, is distinctly
audible 10 metres on either side of
his own wave. It is not always
realised that though we speak of
wavelengths it" is the frequency
which " is ‘the determining factor
in-tuning.- - A transmission upon
265 metres has a frequency of
821,912 cycles per second, but if
we reduce the wavelength by
5 metres we obtain a frequency of
‘833,333, a difference of 11,421
cycles which is fairly considerable.
‘Now let us seé what the effect
would be of reducing F.L.’s wave-
Jlength by 5 metres. ‘With a wave-
length of 2,600 metres we have-a
frequency of 115,385 cycles. ~ If we
~reduce by 5 metres to 2,595 the
frequency  becomes 115,607, 'a
difference of only 222 cycles.
It is obvious, then, that below
500 metres two stations can work
without mutual interference with

-much less interval between their

wavelengths than would be possible
if both were transmitting upon
something .in the neighbourhood
of 3,000 metres. Hence telephony
with its rather broad tuning is best
confined to the lower wavelengths
where any increase or decrease

TO OSCILLATOR,
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A much more important problem
is that concerned with the number
of wires. The solution depends
really upon what you wish to do
with your aerial. If you are a
" long-wave man then the aerial
with two or more well-spaced
parallel - wires *is indicated ; but
should you confine vourself chiefly
to short wave reception, the single
wire will give the best resnlts,
since, provided that the set is
efficient, it enables one to tune
down without great difficulty to’
the higher frequencies. Person-
ally, after a good deal of experi-
menting with various types I
found that the single wire inverted
“L" aerial is perhaps the best for
all-round use, for one can reach
even the greatest wavelengths by
loading it up without any marked
loss in efficiency. A further point
which commends this type of
aerial is to be found in its cheap-
- ness. - The weight of one wire
is very much less than that of two
or more with the accompanying
" spreaders, and it offers a far
smaller resistance to the gales of
winter. Hence lighter poles may
be used, and it is not so necessary
to lay out money upon - wire

[—'_>. =1 HF. +*

> TOGRIO

— 00000060 N To POTA
o o= - 3000 METRE i
TUNER. - T~
2000000 ;é CYCLES {
CYCLES Jf% é) LT +
> LT=
Fig. 5.—A super-heterodyne circuit..
of very small amount makes an ropes and the like. Also the

enormous difference to the fre-
quency. C.W,, on the other hand,
which can be very sharply tuned,
can make use of the higher wave-
lengths without causing serious
mutual interference between sta-
tlons using neighbouring waves.
The great aerial question, whether
to use a “T"” or inverted “L "
aerial, whether it shall be of the
.single, double or multiple wire
.type, still continues to rage. furi-
ously. . There is- not really very
‘much to choose between the “ T *’
.and the inverted ‘‘ L,” provided
-that a good length can be obtained
in either case; but if the aerial
-must necessarily be short then the
inverted “L " type will usually
be found the better since the
natural wavelength of a short
armed “ T " aerial is very low.
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number of insulators required is of
course very much less, The single
wire aerial has a verv low capacity
“and” a comparatively high induct-
ance value, which is as it should be,
at any rate for reception upon waves
of moderate and short length.

On the night after these notes
were written quite a successful
reception of KDKA was accom-
- plished by the B.B.C and relayed
from all stations. Though the
receiver again appeared to almost
at the oscillating point most of
the speech was distinctly audible
and the musical items were very
good. The symptoms resembling
fading which were noticeable seem
to have been due to the receiver
going in and out of oscillation
at intervals.

LAaMBD%,
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and two stages of

DOOOOOO00O

g@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@é@@@@@@@@@@

TYPE of circuit which enables
a high degree of amplifica-

illustrated in Fig. 1 and Fig. 2.
It is a double dual circuit in
. which two valves are used to carry
- out both high- and low-frequency
amplification of the signals. The
first valve first acts as a high-
frequency amplifier ; the second
valve then gives a second stage
of high-frequency amplification ;
a crystal detector then rectifies
the high-frequency currents and
the resultant low-frequency cur-
rents are fed back into the grid
circuit of the first valve, which
now acts as a low-frequency am-
plifier. The amplified low-ire-
quency currents in the anode
circuit of the first valve are now
fed into the grid circuit of the
second valve which acts as a
low-frequency amplifier. To enable
the two stages of low-frequency
amplification to be accomplished,
thz loud-speaker or telephone re-
ceivers are included in the anode
circuit of the second valve.

A reference to Fig. 1 will help
to explain how the circuit operates.
The valve, V,, acts as a high-
frequency amplifier, a tuned anode
circuit, L,, C,, being included in
the anode circuit. This circuit,
L,, C,, is tuned to the same wave-
length as the incoming signals,
and -the high-frequency potentials

are communicated to the grid of .

the second valve through the grid
condenser, C;, which is of 0.002 yF
capacity, this capacity being much
larger than ordinarily used in
high-frequency amplifier Ccircuits,
for the simple reason that it has to
-carry the low-frequency currents
as well, as:will bz explained later.
The gridleak, R, is connected
across the grid and negative ter-
minal of the filament accumulator
to enable any excess of electrons
on the grid to leak away.

The second valve now acts as
a high-frequency amplifier, a tuned
anode circuit, L,, C,, being included
in the anode circuit of this valve.
It is to be'specially noted that
the second valve is not intended
to act in any way as a rectifier,

. amplifier and also,
tion to be obtained is that .

-on a bundle or
-long and 1} in. diameter.

low-frequency amplification
recently carried out successful lests.

but merely as a high-frequency
as will be
shown later, as a low-frequency
amplifier. i g

Having obtained - the magnified
high-frequency oscillations in L,
C,, we rectify them by means of
the crystal detector, D, therectified
currents passing through T, and
inducing alternating currents in
T, these latter being communi-
cated to the grid of the first valve.
A condenser,C;, of 0.001xF capacity
is connected across T, to by-path
the high-frequency current in the
aerial circuit.

The first valve now acts as a

- low-frequency amplifier, and in
the anode circuit will be seen the
A
4
ki
L, ==
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A Double-Dual Receiving Circuit

By JOHN SCOTT-TAGGART, F.Inst.P., AM.LLE.E.

A description of a receiver using two stages- of high-frequency amplification
with which the Editor has

DOOOOOOOOOP

The object of this condenser is
to by-path the high-frequency cur-

- rents ; the low-frequency currents,

however, passing through the choke,
Z, will caase low-frequency poten-

- tial differences to arise acrpss the

. low-frequency pulses

ends of Z, with the result that the
are com-
municated to the grid of the second
valve, through the condenser, C;,
which has a capacity of 0.002. uF.

These low-frequency potentials
on the grid of the second valve
will cause low-frequency changes
of ‘current in- the  anode circuit of
V,; these currents pass through the
loud-speaker, I. S, and operate it.
The loud-speaker is shunted by a
condenser, C, of 0.002 uF capacity.

o

Fz:g 1.—The new arrangement giving two stages of high-frequency
with dual amplification.

- choke -coil, Z, which possesses an

‘iron' core.  This ¢choke coil may
consist of 14,000 turns of No. 38
silk-covered copper wire wound
iron wires 5 in.
The
secondary of an intervalve trans-
former may be used, and in fact,
almost any kind of iron core choke
will do. Even a pair of telephone
receivers may be tried. The choke,
Z, preferably has connected across
it a condenser, C,, whichmay have
a capacity of 0.0005 uF or o0.001 uF.

484

The circuit; L; C,, 4s.of course
tuned to the incoming wave-length,
.and the inductance, L, may be
coupled to L, or to L, to obtain
-a reaction effect,” all the circuits
being then readjusted. Similarly,
-the inductance,L.,,might be coupled
to L,, the coil, L;, being left by
itself. = Various changes may be
fried in order to obtain suitable
.reaction coupling.

A 100,000 ohm variable resist-
ance, R;, may be connected across

(Continued on page 487)
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HOME CONSTRUCTORS ! !

SIMPLEX ﬁéﬁmo CHART
ALL YOU REQUIRE.

THE CIRCUIT. High Frequency tuned anode coupling
with intervalve reaction,as USED by 95 per cent. of the
PROFESSIONAL MANUFACTURERS throughout the
world and guaranteed to receive from anywhere all
British, Continental and American Broadcasting.

WHAT YOU GET:—

1. A schedule of all material required.

2. A plan for laying out all components.

3. A wiring Key wlich eliminates all possibility of error.

4. And a book of instruction which includes the fullest
information for the operation of the Set.

For 2,3 or 4 valves 1 /. each, postage 11d extra, or supplied

WITH THE

~-RADIO-STRUCTA-

Comtines P
ELEGANCE %y
with L :
EFFICIENCY

with all
€ o m p onents
mounted in

position and : - R0
ready for
wiring. The whole fitted in

handsome French Polished

Sloping Mahogany Cabinet with removable bottom to
facilitate wiring.

THE RADIO STRUCTA in specification, quality, finish
and resultant efficiency is the GUARANTEED EQUAL
of the best known professional models.

10ss0ssaursesacns escssessussrassesens, asen cesentecnscnssotsasetnentaas

: Mounted but not wired. Wired readyv for use.
U O I e e D

2valves - - - £ 5 0 : : 2valves - - - £6 156 0
3valves - - - £8 0 0 : : 3valves - - - £10 0 0O
4 valves - - - £10 100 =+ : 4valves - - - £13 0 0

™E CURTIS REFLEX

FOR FAULTLESS REPRODUCTION IS
INCOMPARABLE

Range : All British Broadcast-
ing  Stations on Headphones

and 40 miles on
A LOUD SPEAKER

Price £12:0:0

(Royalties £2 2s, 6d.)

THE PROVFD
BEST BY TEST

PETER CURTIS, LIMITED,

LONDON, W.1.
Telephone Museum 8489.

csesaves
sasesssnsne,

34, WHITFIELD STREET,
(Off Tottenham Court Road),

MODERN WIRELESS
The

WOODHALL

No. 1 Variometer

is the only spherical vari-
ometer with one-hole fixing,
metal bearing, & i

rigid spindles. ;

Distinctive in being built on sound mechanical
lines, in addition to belng n every sense a scient.fio
snstrument,

The Stator windings are ‘nternally mounted and
the clearance between Rotor and Stator is less than
1/16th inch. The result is extremely sharp and
selective tuning, and a wide range of wavelengths
~—250 to 750 metres on 100 ft. aerial. Highly
efficient for Anode Tun ng.

Thespindlesareofsquaresection, actually moulded
into the Rotor; they cannot work loose.

Along metal-to-metal bear.ng is provided, and the
“feel ” of the rotation is extremnely smooth and
permanently a pleasure.

The connections, putting the Rotor in series with
the Stator, are by meaus of spring plungers, fitted
internally.

Size, 3§ in. by 3in. by 2}in.
Two terminals are provided.

Patents pending.

To mount on panel, you need to drill one hole only, and lock th
of the panel. For board mounting, four bmckets:v’ar:al «suppliede ) g iy Ty

ey e Bmonnied siver Wiy ] 7 /G
For two stages of high-frequency
put in the Tandem Condenser.

Consists of two matched condensers, each .0003,
with a common central electrode. The end plates
are of aluminium, with best cbonite bushes,
accurate bearings giving smooth movement, and
adjus_tqble tension. The vanes are 22 gauge
alumm.mm, 3/32nd spacers. The adjustment of
vanes is a point to which very careful attention
ﬁ p:gug‘.] Tci;minalz are provided—no soldering
quired. Mounted on panel b
drilling one hole only. }l;rice y 1 6/9
Woodhall Standard Variable Condensers are
made in the following ¢apacities.

00005 ,, 5/3 L0005 ~ 8=
.000% .. 5/6 00075 .« B8/8
0002 .. 68)= .001 .. 10/6
0003 12/-

.. 6/6 0012 ..
Knob and Dial, 1/9 extra,
Also made with Vernier attachment, at the follow-
ing prices, complete with knob and dial.

0005 .. 16/8 .001 .. 18/s.

(WOODHALL| Fixed Condensers

Guaranteed built with finest Ruby Mica and “opper
foil. Beware of cheap unbranded condenses,
made with waxed paper.

These condensers are within 10% plus or minus
of capacities stated, and each one is tested care-
fully before packing. Prices: .0001 to .001
mfd.,1/3; .00z and.003,2/~; 005,28,

I_WOODHALL| Grid-Leak Condensers

Theneatest and mostcompact ntethod of mountinz
grid leak ; resistance: 2 megohms. Capacities:
.0002, .0003,and, 0005 mfd. Price ... 2/8

Write for Leaflet giving fuil descriptions of Woodhall-Wireless Components, Variable
Congdensers, Fixed Condensers, Rheostats, Detectors, Coil-holders, etc.

WOODHALL-WIRELESS Components are obtainable from any leading Wireless
Dealers. Dealers should specify WOODHALL-WIRELESS Components in ordering
rom their usual Factors or Wholesale Distributors.

In any casé of difficulty in obtaining, Experimenters or Dealers should commu nicate with

The Woodhall-Wireless Mfg. Co.,

55, Cardington Street, Euston, N.W.1
Telephone : Museum 8566. Wholesale only.

WoO0DrALL

In replying to advertisers, use COUPON on last page 485
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GRIFFIN’S —

80, NEWINGTON CAUSEWAY
Hop 1806. (Corner of Lancaster St.),

Elephant & Castle, London, S.E.l.

THE *GRIFFIN' UGLY PRICE
HEDGEBROG L.F,
TRANSFORMER 22’6
Actual Ratio 4°7 to 1, each.

Wound with 21,000 turns
Best Sllk-covered wire.  Poslage free.

TRIS WILL SOLVE HALF YOUR TROUBLES.

GUARANTEED Muumum plsromrion

MAXIMUM AMPLIFICATION
Money refunied it not satisfied.

STOCKED by all leading WIRELESS TRADERS

Don't accept an imitation —See our name on Ebonite.

SPECIALISTS IN PARTS FOR ALL CIRCUITS

Advice free. New Catalague free on application. Also trade list.

_Perfectly simple and simply perfect

THE MIC-MET
SUPER
CRYSTAL DETECTO"~
(Prov. PaTENT 22153).
This instrument is microme
trical in principle and ensure
a perfectly adjusted and rigic!
contact between crystal anc
contactor. By acombination
of movements between th.
three kuobs any portion o/
the exposed part of the crys
tal may be contacted. Tu
use one of these detectors i~
to realise the value of acrys
tal set. To be obtained at
most wireless repositories, o1
direct of the manufacturers
on receipt of 6/- posta

order.

Trade Terms Solicited. British ¥ake

C. & J. ARRIGONI, COMPTON PASSAGE, CLERKENWELL, LONDON, EC. 1.

WHOLESALE ONLY.

WIRELESS DEALERS. Our 44-page Trade List of
Radio parts now ready showing Trade and Retail prices.
It is yours for the asking.

COMPLETE SETS, ACCESSORIES & COMPONENT PARTS

We were oneof the very first Wholesale Factorsof ‘‘ Wireless, "
and our Catalogue is the very latest thing in Wireless.
' Send Trade Card.

STAGGERING PRICES. HUGE STOCKS.
BUY FROM AN ESTABLISBED HCUSE.
IMPORTANT—Trade Only Supplied.

HOBDAY BROS.,, LTD.,or ik 8 %08 R c.e.

+Phone :—CLERKENWELL 2800 (6 lines)

At Prosous Lists Cancesiea

H.E.WILKINSOVY, M.J.I.E., M.I, Radio E., Proprietor.

“EIFFEL TOWER?” %5

screwed together and banded with galvanised iron.
are Oregon Pine.

The Mast is sent out in 1o ft. sections, complete with screws
Plates, and instructions for assembling and erecting.

No foundations required.

great strength combined with lightness.
CARR. FORWARD.

PRICES : —CASH WITH ORDER—

201t.—£2 0 O. Weight 30 lbs.

30¢t.— 3 0 0. » o 50, » »
491t.— 317 6. o 10 o »” 26 »
504t.— 415 0, 50 29 »

i Resr, de 1on 694837 M‘\ST SUNDRIEQ—
Seven Strand Rigging Wire in 50 and 100
ft coils 1 és and 3 /6 each. Rigging Strainer
[Screws alvanised) 1 /- eack. Wall Hooks 0" ft. 5/- and pro rata.
II /6 doz Galvanised Pulleys 1/6 each. Insulator: 8/- dez.

| ““WE SUPPLY ALL THE LEADING WIRELEES COMPANIES,

Base Size 18 ins. Triangular.

Specia! Tarred Hemp Halyvards 50 ft. 2/6
Green Shell

THE. WILKINSON MOTOR & ENGNEERING (O.,!
10. 12..14, 29, 31, 33, Lonsdale Rd., Kilburn, N.W.6. |

Same address since 1900 |

MASTS|

The Masts are built of selected wood soaked in creosote, all main parts are|
All upright timbers

, Steel Jointing|

These Masts are triangular in shape and made of triangular material, ngmgl
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FOR THE tXPERIMENTE
These EXCELLENT UNITS have been DESI NE® to give the MAXIMUM
EFFICIENCY combined with SIMPLIGITY in MOUNTING which is UNIQUE
and to be sold at the very MODEST
SUM asked for them.

FOR PANEL MOUNTING AS
ILLUSTRATED.
FOR ALL BROADCAST
WAVELENGTHS.
Ideal Vario Broadcast Tuner. .
Anode Reactance g
Vario Tuner with Reactance a
A.T.I. with Reactance
A.T.I., Reactance and Anode
Loose Coupler and Reactance
Loose Coupler without React
ance 0o ao

Post and packmv e\dm 6d.

The Coils are specially
wound and contain no
Wax.

Use them in your next
set and their merits will
appeal to you.
Microphones for transmnttmg P.O. standard pattern, solid back .. 15 0

Relays for remote control. These will operate with one dry cell and
have double line contacts for L.T. & H.T. circuit. Unmounted 10 ¢
Mounted in teak c ‘se, with 3 pairs of connecting terminals .. 17 6

YOUR CABINETS.
The original House for hand-polished Mahogany, Oak and Teak Cabinets made
to customer’s own design. Ebonite Panels cut to size, drilled and engraved.

Country Customers piease note,—All goods sent on approval against cash.
W. H. AGAR, Manufacturer of Telephone and Radio Apparatus,
Ter.: L. WarL 3305, 19, WHITECROSS PLACE, WILSON STREET, E.C.2.

& ooanpw P
© wwwowa

\‘y \
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‘|1

$ FOR SE. URING YOUR AERIALS
‘\\ And a thousand purposes where great strength and strain is
PN needed. FLEXIBLE STEEL WIRE ROPE. Asroplane Cable
!\“ made .to Govl. specification to specified breaking strains.
1)

T

PRICES BELOW COST. Ordersof 10'- and over carriage
paid, otherwise, please add §.- for postage.

Lhii

“I’o Dia. Strain. zcoft.| No. Dia. Strain. 1coft.|No. Dia. Strain. o0t
1/16 5cwt. 4/- 153 7/32 45 cwt. 12/-| 7 11/32 100cwt. 20/-

1 1/8 20cwt., 8/-| 8 1/4 70cwt. 14/-) 8 3/8 r1z0cwt. 21—
5132 25cwt. 10/-1 6 9’32 Boewt. 15.-| 9 13/32 1q0cwt. 22/6

sﬁamor for use with above, right and leit hand threads. 9d. each or 8/8 per doz
SMITH & ELLIS Ltd.. (Dept. 85), 11,L|"le Britain E.C.1 Tel Citv Raqa.

‘TURRET’
Columbian Pine Masts

700 IN USE.
Designed by Naval Bxperts.
REDUCED PRICES

27 ft. Turret Two Complete 37/6
28ft. Turret Super Mast . 53,6
36ft. in 3 sections .- - F1/6
42 fr. Telescopic Mast . 198/8
45 ft. Super Telescopic . 8478
55 ft.Doubly Telescopic ~ £5/19,6
58 ft. Super Mast . .56/96
Turret Poles, 23ft. - . 5@
16 ft. 23 in. base . . 9
28ft. 2 pairsclames . . 17/8
42 ft. 4pairs clamps - . 29/8

Send for List.

SIMPSON & BLYTHE, 8-9, Sherwood St., Piccadilly, W.1

ATHOL PORCELAIN COIL MOUNTS

List No. 26'1P. 1/- Eacu

“resssssseessessns ssmmcsamsmsssamammaamsEsn.

WITH CLIPS AND

creenne

WITH CLIPS AND

SCREWS FOR TERMINALS FOR
PANEL MOUNTING, BASEBOARD
1/3. MOUNT[NC 1/6.

Preessssssseessessenaanan s Peersensesmnrrisesseesses

SEE THAT YOUR COILS ARE FITTED WITH THESE.

Best Results are only obtamabla wnh High Insulation Resistance
and Low Distributed Capacity such as these mounts provide.

FROM YOUR LOCAL DEALER, or, if difficult :
ATHOL ENGINEE£-ING COMPANY,
CORNET STREET, Hr. BROUGHTON, MANCHESTER.
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Fig. 2.—A simplified form of Figure 1.

the grid and filament of the first
valve for the purpose of stabilising
the circuit, if this isfound necessary.
A Successful Modified Circuit

A simpler arrangement, which
many will prefer, is that illustrated
in Fig. 2. This time the low-
frequency intervalve coupling is a
resistance, R;, which is a variable
J00,000 ohm resistance. This
resistance may be shunted by a

condenser, C,, having a capacity of .

0.0005 uF or o.0o1 uF.

The other values in the circuit
are the same as those in Fig. 1.

The Fig. 2 circuit is considerably-

more stable than that illustrated
in Fig. 1; the tendency to low-
quency self-oscillation being
much less, owing to the non-
inductive character of the re-
sistance, R;.
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Important Notice

MODERN WIRELESS

Values of Inductances

Plug-in coils are preferably used
on these circuits. For the reception
of broadcasting, the inductance,
L,, will be a No. 25, 35 or 50 coil,
according to the size of aerial
erhployed ;. a No. 35 will be the
usual size. If, however, constant’
aerial tuning is employed, a fixed
condenser of 0.0001 uF capacity is
included in the aerial leads, and
in this case a No. 50 coil may be
used for L,. The coil, L,, in the
anode circuit, and also the cor-
responding coil, L,;, will be a No. 50
for the B.B.C. stations on the
lower wave-lengths and a No. 75
for those using longer wave-lengths.

The variable condensers, C,, and
C,, in both circuits have a value of
0.0005 pF.

We invite readers who try either
of these circuits to let us know the
results obtained. Up to 15 miles
from a broadcasting station there

- should be no advantage over the

ST. 100 circuit, for the simple
reason that the valves arealready
fully loaded at this distance. -The
crystal deétector, moreover, is also
working at full pressure at this
short distance. Reports are par-
ticularly desired from receiving
stations above 30 miles from a
broadcasting station.

the staff.

paper.
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EADERS will be interested to hear that in WIRELESS WEEKLY has just begun a
series of ‘‘ official *’ and special set construction articles, each of which gives the

very fullest details, enabling anyone to construct at homie sets which are both first-class
in appearance and performance.

Each of these sets is being personally tested by John Scott-Taggart, F.Inst.P.,
A M.LE., Editor of WIRELESS WEEKLY, and a report by him of the performance of
each set accompanies every article. This double check by the author and the editor will
ensure that each set described really performs its work satisfactorily, and is part of our
policy of having every set described thoroughly tested by a responsible member of

WiRELESS WEEKLY is, of course, the 6d. weekly companion to MODERN WIRELESS,
and though by no means the cheapest weekly paper, every effort is constantly made to
increase still further its prestige amongst the better class of experimenter and constructor.
If you have not yet tried it, give an order to your newsagent to send you the next two
or three issues. The constructional features alone are worth the money, and, of course,
you read the technical and constructional articles with that feeling of quiet confidence
in their soundness and ‘‘ workability,” which is so important when reading a wireless
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Fig. 1.—The finished set with the lid closed down.

7Y HE need is often felt for a-
really compact receiver,
which can  take its place

in a room without making its

presence obtrusive, and which does
not need constant attention while
listening in. )

The set to be described will
appeal to those who need a set
fulfilling the above conditions, as.
it is made to produce the best
results with a minimum of adjust-
ments for tuning.

A photograph of the finished set
with the lid closed is. shown in
Fig. 1, and the inside of the set in
Figs. 2 and 3. All the components,
with the exception of the inductance
and its switches, are mounted on
the baseboard, as can be seen from
the photographs. Fig. g shows
the underside of the completed
instrument. )

As can be seen from Fig. 6, the
set is of the two-valve type, the
first valve acting as a detector,
while the second is a low frequency
or note magnifier. A circuit
diagram is shown, from which the’
method of wiring can be followed,
and it can also be seen that the
selector switches on the aerial
tuning inductance permit any
namber of tirns, from nine up to
the maximum on the coil, to be .
used. The selector switches pro-
vide both coarse and fine-tuning, and
are mounted on ebonite, a strip of
the same material being used to
carry the valve-holders and fila-
ment resistance. As the base is
of wood, all terminals should be
mounted on- ebonite bushes, which

may either-be purchased, or made

from instructions given in " the:
January 1924 number of MODERN
WIRELESS.

The. inductance is wound on a
3-in. diameter- cardboard tube,
4% in. long, and consists of
72 turns of .No. 20 S.W.G. double
cotton covered wire, tapped at
each turn for the first eight turns,
and afterwards at every eighth
turn. About } in. is left between
the edge of the tube and the first
turn. The tappings may either be
made by scraping the insulation off
the wire at the point where the

tapping is to be made, and solder-

March, 1924
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ing a’lead on at that point, or by
making a hole in the former and
looping the wire through, leaving
sufficient wire to reach the stud.
In either case, the lead should be
looped through a hole near the
edge of the former, to keep it in
place, and if the tappings are made
in the second manner, this also
helps to prevent the turns from
becoming loose.

The ebonite panel, upon which
the switches are mounted, measures
61in. x 3}in. x }in., and the
switch arms have a radius of 1}in.
The panel should be obtained
slightly oversize, and filed up

/

s ' TEL

Fig. 3.—A plan of the bottom of the set.
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By_
'HERBERT K. SIMPSON

A simple receiver
with a minimum of
adjustments, which
any member of the
family can work by

pressing a button.
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square and to the exact dimensions.
This is important if a good fit in
the cabinet is to be obtained.
The centres of the switches
should then be marked, 2in. in
from each end ‘of the panel, and
1}in. from the sides, and a semi-
circle marked out, 1}in. radius,
with a pair of dividers, lightly
scratching on the ebonite. Do not
use compasses, as a pencil line
will form a leak from one stud:to
another.
" The centre of each stud is then
marked on the semi-circle, also

CO00000000V00000000000000000000

MODERN WIRELESS

Fig. 2—A photograph of the set with the lid open.

the positions of ‘the stops. The
distance between studs should be
such that the switch-arm will pass
easily from one stud to the next,
and not become wedged in between.
A good avérage distance between

_the centres is % in., when using

studs the heads of which are }in.
in diameter. |

These holes are then drilled,
also. one hole in each end of the
panel and three along one side,
as seen in Fig. 7.

The studs and switch arms may
now .be .fitted, after which the

= = —
. 108 : - .J\

LIDCLOSED

OPEN SPACE

) 7

e

a2 oo s

e
—

Sides &ends
% Thick

Fig. 4.—Diagram gwing the measurements of the containing box.
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inductance may be joined up to
the studs. Take the beginning of
the winding—the end from which
single turn tappings are taken—
and connect it to stud No. 7 on
the fine tuning switch.. Connect
.the first tapping to stud No. 6 and
so on, until all of the first eight
studs are joined up. The next
tapping goes to stud No. 1 on the
coarse-tuning- switch, and the end
of the coil terminates at No. 8.
Thus the beginning of the coil
goes to stud No. 7 on the fine-
tuning switch,.and the end to No. 8
on the coarse switch.

. A piece of wood fin. thick is
now to be prepared, to serve as the
partition marked A in Fig. 7. This
is made by taking a piece 8} in. x
4% in. and marking the centre of
one of the 8} in. sides. On each
side of this mark, measure off a
distance 3§in.,and join up thetwo
points thus obtained to the corre-
sponding ends of the other 8}in.
side. The wood is then cut along
these lines, and the correct taper
will be obtained.

The ebonite panel is now fastened,
with three wood-screws, to ‘the
6%in. side of the partition; and the
inductance former may be secured
to this by a small screw in each end.

The base B (Fig. 7) may now
be prepared, from +5in. wood,
measuring 8} in. x 68 in., and
holes for terminals and leads should
be drilled. Looking at Figs. 4 and 5,
it will be seen that a hole is cut in
the baseboard to take the ebonite
strip upon which the valves and
filament resistance are -mounted.
The size of the ebonite strip will
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Fig. 5.—A view

depend upon the type of resistance
employed, but in the set described,
where a ‘‘Microstat *’ was used,
the ebonite measures 5}in. x 1§in.
X+ in, and the hole in the wood is

cut so that.the ebonite overlaps
it at the sides, while the ends of
the hole are made semi-circular,
in order to permit the ebonite to
be secured to the base with wood-

Fig 6.—The circuit diagram, showing how the aerial coil is tapped.
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from above which shows the layout of the components.

screws. In this case the hole
measures 43in, x I in.

The grid condenser and leak, of
.0003uF and 2 megohms respec-
tively, are mounted at one end of
the hole in the base, as shown in
Fig. 9, and the terminals may be
secured in the holes previously
drilled for them. When this is
done, the base should be secured
to the partition A in the manner
indicated in Fig. 7. The tranrs-
former (the one shown being of the
hedgehog type, made by Griffin
Wireless . Ltd.), may now be
mounted, and wiring commenced.
No difficulty should be experienced
in following the wiring, the dia-
grams and theoretical circuit
making this clear. Leave the two
wires joining up to the filament
switch until the cabinet is made,
and proceed with the latter.

Views of the side and end of the
box are given in Fig. 7, and two
pieces of wood to each size will

(Continued on page 493)
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ULTI[N[K][T|N}

{Prov. Pat. No. 5002/23) r
THE D.C. HOME BATTERY CHARGER

Charges Accumulators at Home
Free of all Cost !

If you have a Direct Current
lighting or power circuit of
any voltage, the ULINKIN is
all you need to charge your
own accumulators at home.

The ULINKIN is easily and
simply fixed, within a few
minutes, to your existing
circuit, and is then ready for
immediate use at all times.

Tocharge, yousimply connect
the accumulator to the two
terminals on the ULINKIN
and switch on. Ther, when-
ev+r - ou are using ele tricity
for 1'ht ng or heating pur-
poses, the t LINKIN harges
y ur accumulators without
consum ng any extra current,
an i herefo e free of all cost.
AUTOMATIC IN ACTION.

NO LAMPS — NO NOISE,
Requires no attention and cannot go wr:ng.

Price £2 2 0 Car;lea‘;ge

Complete with sxmple mstructlons for fixing.
Cut out your present cost and inconvenience by installing a ULINKIN To-day,
Tlustrated Pamphlet and full particulars post free on request,
Sole Distributing Agents : Trade Enquiries Invited,

MODERN WIRELESS

ANODE
CONVERTER

S T HIS unit has been specially designed
3 to. meet the demand for' a reliable
S  substitute for the high-tension battery.
3 It is especially useful in connection
3 with power amplifier work where a
3 considerable plate current is taken at
a high voltage. Worked from the ordinary
3 6-volt accumulator of your set, the
3 consumption is only I.I5 amperes. Re-
3 ception is perfectly smooth without any
3 of those parasitic noises so often due
Y to faulty high-tension batterics.
’ Supplied in the following stan-
dard voltage ranges :—
Type A.—6-70 volts, for
general reception.
Type B.-6-120 volts,
& Type C.—12-300
volts, for two-
stage power
amplifi-
cation.

Write for full

ticulars.
The GRAN.GOLDMAN SERVICE, A GOOD B s
(Dept. M2), 71, Fleet Street, London, E.C.4 Synp., LTD.
ONE 9 Wireless Department.
Coventry.

The FAMOUS FORMO Radio Components

L Roder i The FORMO
eal Transformer ‘
Graded, AMERICAN BROADCAST A=
A-Ratio 1.2 Possible using L.F. Stages, and are unequalled for use in DUAL CIRCUITS, Detector
B-Ratio 1.3 or where exlra sensitivity is required, for replacing
C-Fatio 1.4 THEY ARE NOT APPROACHED FOR QUALITY, PRICE, OR PERFORMANCE Detector Valve
D-Ratio 1.5 and are & for DUAL
& UNCONDITIONALLY GUARANTEED. Cirouits
Telephone THE FORMO COMPANY af
ont; 37"“ (Art iy Preen & Co., Ltd.)

Offi~es & Works : CROWN WORKS, CRICKLEWOOD LANE,N.W.2
List B.22. on request,

SPECIALITIES

DIAMOND “*SUNFLOWER '’ COILS.
No finer plug-in Coil, minimum self- capac'ty 50—30 000 metres,
from 416
DIAMOND VARIOM ETERS.
Wound d.s.c. on ebonite, one hole fix, knob and dlal 200 tg 600
metres approx. ... 5/9
DIATAOND FIXED CONDENSERS
Well made in ebomte, all values, gvarantced capacities; with

tenninals... o0 e gt 1)-
BATYERIES.
Long-life pocket batteries for buildingup H.T. ... each 4rd,
RESISTANCES.

12 ohm for Dull Emitter Valves each 2/8

Cash with Order.

'Phone : Museum 1180.

E.C.H.

& Co,

Write for complete catalogue.

THE DIAMOND WIRELESS

EQUIPMENT COMPANY,

184a, OXFORD STREET, LONDON,
In replying to advertisers, use COUPON on last page

SPEARPOINT CAT’S-WHISKER?,
Extremely fine aud rigid pomt made from ¢ Phosverum,'’ the

super alloy G 3d.
BRETWOOD GRICLEAXS,
Variable, o to 6 megohms, one hole fix, guaranteed 2 years 3/~

HOUGHTON RHEOSTATS.
Silent, strong, perfect control, r vear’s guarantee. 7 s ohn's,
one hole tix om0 o 5¢-
DR. NESPER 'PHONE3,
Highly sensitive:

Adjustable magnets, 1,000 ohms resistance... 14/9
VERNIER COIL HOLDERS.
Smooth, fine adjustment, solidly made in ebonite .66 &6

Etc., etc.
“Trade suppied.

Entrance . Gt. Titchfield Street.

V.1,
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ANOTHER BLOW

7/ —

cRrRC -

-, xS -1,>J
T e

Foreign Competition

G.R.C. 83
AUDIO FREQUENCY

Amplifying Transformer
IS NOW HALF ITS FORMER PRICE

—

L=

|
|

|

!
l To absolutely destroy foreign competition
on radio instruments;, the inefficiency

= - of which is doing much harm to the =
= Triple Tested Ket . th =
- 24,000 Turns home market, we give you the oppor- Q' =
S Perfectly shielded. tunity to buy the best amplifying =
E  (The oviginal shielded Transformer made, at less than the E
= Transforniey). cheapest foreign article. =
= Only the most up-to-date labour-saving =
= equipment and tremendous produetion 5
= make it possible to buy this efficient =
= instrument at the startling price of =
= Complete screws, tem- E|
5 with full 1 5, plateandlatest =
E instructions, - circuit g
£ F, mounting ' diagrams i;
= N0 Non S SRoet \‘(\"‘:&qo\@ =|
= e Sy R e TURN RATIO 2111, 1
= _\‘e‘sﬂ?\‘ﬂ‘)“"‘:‘o&ﬁi‘?;'“"“ < P (The correct ratio for amplifying voice =
= S e 353 * i "2“’\: w? and speech frequencies.) §\/
\ . AMPLIFYING RATIO 55:L  §
§/
s/

AT ALL
GOOD DEALERS.

{///////
ol

iy

~.

RADIO HOUSE, &
WORKS : 235, REGENT STREET, §/ BRANCHES :
HARLESDEN, \2, LONDON §/ ALL
N.W.10. .‘.’/“llllll"“"|||||||ll|!|||ll||||l||m"HmM“ll"|||||||||||||||||||||||||||lll|||||||l|||l|||||||l|_l|||“7l|"|||||||||||||||:?,/ CITIES.
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Fig. 7.—Details of the parts of which the cabinet is made.

‘be required. The strips at the top
are for the lid, and may be made
by cutting the wood to the overall
size, and afterwards cutting -off
the 1-in. strip.

In the front piece only a hole is
cut as shown, for the filament
switch, which is of a very useful
type supplied by Lissen, Ltd.

The sides and ends are shaped as
shown, and this is best done by
means of a fretsaw. The box is
now formed by glueing the pieces
together as shown in the figure,
and securing by means of small
brads. Note that the front and
back portions overlap the ends,
and not wvice versa.

The four small strips are then
joined up to form the lid, and are
glued and fastened with brads to
the ‘top cover, which measures
10 in. x 7% in. x {;in., the edges
being rounded off and sandpapered
smooth.

The instrument board may be
placed in position in the cabinet;
and the exact positions of the four
small wooden ledges marked. These
ledges, seen as C and D in Fig. 7
are then secured to the cabinet
with wood screws, and the
instrument-board screwed to the
supports. The filament switch is
then fastened in position in the
front of the box, and the two wires
soldered to the contacts.

The lid is hinged to the back of
the cabinet bv means of two small

brass hinges; and’ some pieces

of }in. half-round beading may be

secured to the cabinet in the
positions shown in- Fig. 1.

When the set is complete, the
cabinet may be. stained and

polished, but it is not recommended

that this be done before completion,
owing to the possibility of damaging
the finish when mounting up the
instrument board. :

The set may now be connected
up to an aerial and tested. The
batteries and telephones must be

g
q

2 et

‘Fig.-‘8.—.4n intziior view of the completed instrument.
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Fig. 9.—The bottom of the set showing the terminals and tuning coil.
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; How to Read a Wireless Periodical 3

March, 1924

joined up to the terminals, under
the set, indicated in Fig. 5. The
fact of having all terminals under

‘the set preserves the outline of

the cabinet, while leads to the
terminals are concealed from view.
To tune in, turn on the filaments
and put the coarse-tuning switch
on stud No. 1. Move the fine-
tuning switch over its studs to
find a signal, and if nothing is
heard, try with the coarse switch
on stud 2,-and so on until results
are obtained. When the station is
heard, tuning shoild be adjusted
so that a movement of the fine
tuning switch, on either side of the
‘“‘best '’ point, effects a. diminution
in_signal strength Once the set
has been tuned to ‘any particular
station, it need not be touched, as
the filaments may be switched on
and off without opening the lid.
The set will easily cover the
broadcast wave band, and will
operate a loud-speaker up to 8
miles from a- broadcasting station,
while ’phones may "be used up to
25-30 miles. On a good aerial,
and under favourable conditions,
these distances could be exceeded.

%6
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T has frequently been: brought
I . to my notice .that ' there are
a great number of enthusiastic
wireless amateurs’ and experi-
menters who have no conception
of how to read a wireless periodical.
Apparently the majority are content
to buy a paper every week and just
read it. Some carefully guard
these papers for future reference,
whilst others simply let them lie
about or be thrown away.

Now these papers must be kept
—that is the first piece of advice;
and the second is that they must
be kept in a place easily accessible
and in their correct order of dates
of issue. This facilitates reference
and saves time and temper.

Need of a Notebook

Now, the primary essential in
reading a wireless periodical, which
contains about seventy-five ‘per
cent. technical matter, is to provide
oneself with a fairly substantial
notebook of convenient size and a
fountain pen or pencil; the use
of these is obvious.

When reading an instructional
or constructional article and you
come across a good hint or tip in it
of something that interests you,
make a note of it and carefully
-copy the sketch or diagram-if one
is given. This particular item

may not be of immediate use, but
almost without doubt you will find
it will be on some future occasion,
and it is to be found where it is
wanted when required.

Follow this method week by
week and you will be agreeably
surprised to discover in a few
months’ time that you have an
invaluable collection of accurate

‘'knowledge which will save you

pounds, and in addition, the very
fact of writing them down helps
to memorise them. Further, you
will assist the Editor of your pet
paper, because instead of writing
him and using up his time, you
will possibly find the answer in
your own notebook.
A Warning

Now asregards the actual reading
of an article. Do not treat it as
you would a short story in a
popular magazine, to be read for
a few minutes’ pleasure, and then
cast aside and forgotten. This
is all right if you do not wish to
acquire an intimate knowledge of
wireless, but are just satisfied to
be an ignorant knob-twirler and
easily upset by a simple inquiry
from a friend who wants to know
how and why the set works.

Take the -article, “paragraph by
paragraph, and read it carefully

494

and slowly. - Should it contain a
reference to a diagram or a sketch,
refer 1mmed1ately to that diagram
and study it. When you have done
this, go back to the paragraph and
read it again, and what probably
seemed to you to be incomprehen-
sible in the first instance is now
easily understood. Proceed in
this manner to the end of the
article and you will find that the
technical subject matter has been
studied and understood instead of
being scanned in the ordmary
manner and forgotten, because it
was thought: to be too far advanced
to_be feadily comprehended.
Third Readings

Many articles .too are_well worth
reading a second or even a third
time, and many a_difficult problem
will gra lnailly unfold itself, because
you have doze justice to yourself
and the writer of the article.

Another tip worth haying is,
when readiny through the adver-
tisements, if you come across one
that might interest you at some
future date, just make a note of
it in your book. .

N.B.—Make a note of this
article and the first time you go
out, buy a notebook with a good
strong cover.

Arxzc. CoHEN.
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WIRELESS ACCESSORIES.

Quality guarantced by over 50 years’ electricallmanufacturing experience

SILVERTOWN INTERVALVE
TRANSFORMERS

Tested 1,000 volts between windings and

2,000 volts between winding and frame.

2} in. high by 3}in. wide by 2% in. deep
‘overall. Weighs - 11b. 3} ozs.
. Price 21/~ each.

EBONITE TRANSFORMER FORMERS
No. 2. Complete with metal legs, 1/3
- each, Made in other sizes.

T

DA

2-Valve Type.

MOUNTED VALVE SOCKETS
Single, double and triple. Suitably en-

gm-vet}1 t(g fI:u;e with v:lvmtor for plug}isn Silvertown
type high-frequency transformers. - ¢ Featherweight *’
e Insulators. FILAMENT
Weight 1 oz. RHEOSTATS
Length 5 ins.

Price 2/- cach,

With finished and lacquered brass bush

Small iu diameter. for pamel mounting: - -Resistance wire
Small area or sur- Silvertown wound on insulating rod, thereby giving
face leakage. “ Everdry *’ perfectly smooth adjustment. Each sup-
Cup R con thio, Insulators. plied with diagram giving drilling dimen-
keeps a portion of Weight 2} ozs. gions 476 each.

the insulator dry Length 7ins.
In wet weather. Price 3/- each.

Ends are made of Duralumin, to re-
duce weight. Electrical .efficiency
i8 supcrior to that of a number of
porcelain insulators in series. The
capacity  cffect of Silvertown
Insulators is very small.

These are the best and most
| ,
cmv?il:;“ TESTING BUZZERS effective insulators ever devised.
Switch . FIXED MICA CONDENSERS
Mourted on ebonite hase with terminal B D erteio igh. insulation
unted on eboni ase w rminals mica di-clectrio. gh insulation an
&lllld tshllltlit ;ilt lilouléted l"gith termln&,lg, S"JVERTOWN EBONITE capacityladjustecii to twithig O%Orie{o cgt:)ti
shunt and switch. uppli unmounted, ; Stocked in capacities from 0. b
3/6, 7/- and 8/- each. SHEET, ROD and TUBE, mtd 5/- %0 3.8 ench.
Makers : The Silvertown Company, 108, Cannon Street, London, E.C. 4. Works : Silvertown, London, E. 16, and Burton-on-Trent.
BRANCHES :
BELFAST : 75, Ann Street. DUBLIN : 15, St. Andrew Street. MANCHESTER : 16, John Dalton Street.
BIRMINGHAM : 15, Martineau Strest. GLASGOW : 2, Royal Exchange Square. NEWCASTLE-ON-TYRE : 59, Westgate
. BRISTOL : 4, Victoria Street. LEEDS : 1, New York Road. Road.
CARDIFF : Pier Head Chambers, Bute LIVERPOOL : 54, Castle Street. PORTSMOUTH : 49, High Street.
Docks, LONDON : 100 & 102, Cannon Street. SHEFFIELD : 88/90, Queen Street.

In replying to advertisers, use COUPON on last page 495
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Best
and
most
comfortable=
B.T.H. Headphones have achieved a

remarkable reputation for their won-

derful sensitiveness and tonal quality.

They perfectly reproduce speech and

music and give maximum amplitude

of sound. In many cases the substi-

= tution of B.T.H. Headphones for

The lafe;t tzypi,nj;B.Tl.iH. Hcadf/xonest, zzsl iIlS‘slmt[ela, other makes has enabled listeners to
s nmucn wgnle an more onifortabie an = )

original patzim, The Leadband és of plated wi:i hear d.stinctly broadcast programmes

covered wi'h lealher, and is constructed so as not wkich had PreViOUSlY been inaudible.
to disarrange the hair, while the earpieces can Buy B ek coirin
be instantly adjusied to the head without any ay B.ToH.HeadpiSacs osUsiiag fiesitc

manipulation of nuis or screws,
B.T.H. Headphones (4,000 oiims.)—Reduced Price 25 / = per set

The British Thomson-Houston Co. Ltd
;/ Wholesale only ]
3 Works: Coventry:  London Office: Crown House, Aldwych, W.C.2
, Branchss at ; Belfast, Birmingham, Cardiff, Dublin, Glasgow, Leeds, Liverpool, Middles-

borough, Manchester, Newcastle, Swansea, Sheffield.

Sole Agents for the Music and Gramophone Trade:
1965 THE MURDCSCH TRADE G CO.. 59 & 61 CL :-RKENWELL ROAD. LONDON. EC.1.

T ———
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ONSIDERABLE contro-
versy has arisen amongst
experimenters regarding

the results claimed by advocates
of certain types of reaction-cir-
cuits, which are alleged to give
effects of the nature  of super-
regeneration when used with an
outside or P.M.G. aerial. In par-
ticular there is a circuit credited
to Flewelling, as it has, in common
with thé well-known Flewelling
‘ Super ” circuit, a .006uF fixed
condenser introduced between grid-
circuit and filament, with a feed-
back from above the ’phones to
the grid, as shown in the first
figure. Great claims are freely
made as to loud- -speaking at, say,
30 miles with this set together with
‘absence of objectionable whxstle

Now * loud-speaking,”’ like * Sig-
hals R 9,” is an extremely elastic
term. Actualiy, there is nothing
“exceptional at 30 miles in getting
quite a reasonable degree of mild
** loud- speakmg, at least sufﬁcxent
for one or two quiet listeners in
a small, still room, away “from
traffic. noises, using a single valve
(with a good high P. M.G. aerial), a
really efficient tuner with low-
resistance inductances properly de-
signed, and skilful use of reaction.
Thus at a point about 35 miles
N. of London, on an aerial sit-
uated in a slight valley, but with
a 35-foot pole to support it, with
an old Siemens-Halske valve  with
50 volts on the plate, and reaction
insufficient in any circumstances
to make the set oscillate, the writer
has heard London quite clearly” in
daytime on an ultra-loud speaker.
At London, in daytlme, Birming-
ham has come in quite audible in
the loud-speaker (in a small quiet
room) and a specially efficient tuner
and with a good suburban aerial ;
wmlst both Glasgow and Newcastle
are clearly audible late at night
on favourable occasions.

Since there are many claims for
successful reception of American
broadcasting on a single valve
with reaction, and the writer
has shown that, without any -sus-
picion of ** super *’ effects, a// B.B.C.

stations can be heard on a 15-foot.

vertical earth-lead alone (if one
has the patience to tune them

Some Curious Reaction-Circuits
By A, D. COWPER, M. Sc.; Staff Editor ,
A eritical cxaminatign,,of -Several “stunt” circuits much 'in"i)dgu'e.- :
000000000000000000080000000000000000000000000000000

in), is scarcely necessary to
postulate super-regeneration to
explain successful reception of these
stations on.any kind of outside
or comparatively large mdoor
aerial, nor a certain measure of
loud-speaking on a- good outside
aerial at a score of miles or so, with
a-single valve.

In order to examine more closely
this claim for exceptionally good
reception with an alleged Flewel-
ling circuit, that shown in ' the
diagram was fitted up with standard
types of components, but with
switching-gear a.rranged so as to
be able to switch over in a moment
from an ordinary reaction-circuit
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stations at 7o and 100 miles,
making any slight read]ustments
of reaction and tuning required
to give best results in either posi-
tion, not the slightest dzﬂeren(e was
ohserved in 51gnal -strength, eithe?
measured by direct aural obser-.
vation' (in rapid and repeated
comparison), or more scxentlﬁcally
by observation on a shunted micros
ammeter included in the plate-
circuit, measuring the total rectified
carrier-wave.  Either with full
P.M.G. aerial, earth-lead alone,
or ‘‘ capacity aerial ”’ (tuning-coil
plus stray pick-up on leads, etc. ),
except for a slight difference m
freedom of oscillation, there was

to one after the original Flewelling absolutely nothing to choose
PMG ] i
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Fig. 1,

(simplified) ‘super-circuit, but using
an outside aerial, with which, of
course, thé super-effect is inopera-
tive (the slightest capacitative or
resistance load here effectively
stopping the grid-leak howl which
supplies the quenching oscillation
in the Flewelling genuinely super-
regenerative circuit). Thus the
switch S, introduces the 006, F
fixed condenser and brings in the
feed-back from ahove the ’phones,
as shown originally by Flewelling ;
the switch S, cuts out the usual
bridging or blocking condenser
across the ’phones, also putting
into effect the radio-choke coil
of about 250 turns; which should
assist the feed-back effect.

On tuning-in critically both loud
local transmissions, and distant
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¢ Flewelling ’’ type of circuit.

between the normal circuit and
that which imitates the Flewelling
arrangement. This confirms in-
numerable observations of the
writer and his colleagues of a
less formal character. Actually the
writer has shown that for genuine
super-regenerative effects, with a
suitable small frame-aerial or
merely ‘ capacity aerial,” this
.006uF condenser and special fzed-
back can be dispensed with (Wire-
less Weekly, Vol. 2, No. IT, p. 414). It
is difficult to see how this curiously-
arranged blocking condenser of
-006uF can produce any useful
effect in such a circuit: its only
real effect is that of a ’phone and
H.T. blocking condenser, together
with a transfer of the grid-leak to
the H.T. plus in place of the more

+
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usual arrangement. On close exam-
inauon it will be seen that there
is in addition a small negative low-
frequency - reaction-effect - intro-
duced : the Bigh -audio-frequency
impedance of the phones together.
with the fairly high * reactance ”

to “audio- -frequencies of the .006uF
blocking-condenser, will cause a

certain hand-back of-audio impulses-

into the grid-circuit, where they
will travel up through the compara-
tively small -impedance aerial-.
tuningcoil and affect the grid, but
in a manner that will give nega-
tive audio-reaction. This affects
slightly ~the "whistle-note when
acting as a real super-circuit;
the effect with an outside aerial
is'negligible, as it can be balanced
out by slightly closer H.F. reaction.
Accordingly, the good resulls
claimed for this type of circuit
must be traced to other features
than the particular arrangement
of the blocking-condensers.
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Fig. 2.
frequency quenching oscillation and

whistle, and therefore no Armstrong
super-effect ; but with a small

aérial, such as a small frame
aerial, or indoor aerial, it will
O'OOE
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Fig. 3. R.A.F. short-wave receiver.

The Autoplex circuit (Wireless
Weekly, Vol. 2, No. 18, p. 621)
is another which has caused much
controversy. This is shown in the
second diagramn. It should be
examined in comparison with the old
R.A.F.short-wave circuit, recently
referred to by the writer (Wireless
Weekly, Vol. 3, No. 3, p. 81). It
will be seen that these are identical,
except that in the Autoplex circuit
the low-value grid-leak resistance
(50,000 ohms), which is used in
the other circuit to discharge
‘“ statics ”’ and provide a continuous
leak-path for the. ordinary grid-
leak, has been replaced by a
large radio-choke (No. 1250 coil),
which has exactly the same
effect, with the added disadvantage
of clumsiness, greater cost, and the
bringing in of unwanted long-
wave stations to which it approx-
imately tunes the aerial. Since
there is no long-wave reaction,
there can be no tuned high-audio-

‘way by

operate as an ordinary grid-leak-
howl super,
frequency adjustable in the ordinary
variable grid-leak, or
variable grid-condenser, giving
suitable values of H.T. filament

Y

‘“ Autoplex ”’

with a quenching-

circait.

emission, etc.. With an outside

“aerial, on account of the elimination

of so much tuning capacity by
the series arrangement of the A.T.1.
(as in the short-wave receiver),
quite good results are obtained
as an ordinary reaction-circuit
when using a low-resistance vario-
meter of the correct inductance
value—which will be considerably

higher, of course, than woul(
sufice in the ordinary paralle
position. A ‘large Igranic vario-

meter, or other large internally-
wound variometer of the type
recommended for intervalve use,
say 4 in.in diameter and with 100
or more total turns of as thick wire
as can be got in, is suitable here.

A circuit which bears some
superficial resemblance to the Auto-
plex is that described in Wireless
Weekly, Vol. 2, No. 20, by a corres-
pondent, Mr. C. Lyons, where, how-
ever, a small inductance is used in
placeof thelarge No. 1250. This gives
an entirely different effect, though
just as remote from any super-
regenerative action. It is the

‘ auto-transformer '’ effect so often
used in C.W. and telcphony trans-

(Continued on page 501.)
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4. Auto-transformer circuit.



March, 1024

CUT PRICES BUT NOT '‘JUNK!"”

-and sold on satisfaction or money back guarantee.

Aluminium Vanes, 5d. doz. Aerial Pulleys, 6d. Anti-Capacity Handles, 6d.
Aerial Wire——Finest 722, 2/3 100 ft.” Postage 1/-. Cat’s Whiskers—
Gold, 2d. ; Silver, 1d.; Spearpoint, 2d. Set of 4, 6d. Coils, Basket.
Set of 6, 1/11. Waxless, duo-air spaced, ‘* Radstock,” 4}-vt, Batteries
(Britich), 4 /8 dgz. Variable Grid-leaks,1/11. *‘Bretwood® 3/-. ‘‘Rad-
stock,’” Tqpped Studs, 5/9. Coil Holders, solid ebouite, z2-way, 4;-;
3-way, 5/~ Sockets, 7d, each. Condenser and Grid-teaks, 2/~ Grid-
ieaks, all megs., 1 /- and 1/9, Detector Glasses, 3d. each. Buzzers, 2/6
Condensers, Fixed—To .01, 9d. ; To .005,1/~; To .01,1/9; To .1, 29,
Yariable.—.o001, 8/- ; .0c0s, 6{(—; .0003, 5/6; .0002, 4 [6;Vernier, 4/-
With aluminium end plates. Knob and dial.
Condense’ Dials, o-180, 11d. ; with knob, 1/4 and 1‘9. Bushes—Top,
1d.; Pottom, 1d. Al S. and D.C.C. wires stocked. Voltmeters, 5 /6, 8 /6.
Condenser End Plates, drilled and tapped, 9d. each. Solid ebonite.
Contact Studs, 4d. doz. Stops, 2 a 1d. Connecting Wire, tinned copper,
3 yds. 2d. Jack Switches,z-way,5/6 ; 4-way,7 /6. Wander Plugs,3d. each.
Crystals. Every make stocked. Zincite, 9d.; Bornite, 6d.; Talite,
Hertzite, 9d.; Galena, Silicon, Carborundum, 3d. ; Copper, Pyrites,
6d. ; Marvellite, 1/3 ; Melitza, 1/-; Midite, 1 /-. Gold Seal Plastic Metat
for fixing Crystals, 6d. packet. Crystal Cups, 4-screw, 1id.
Crystal Detectors, Plain brass, 1/3 ; Nickel, 1/6 ; Dustproo, 1/6, 2/6;
Plug-in Type, 3/6 ; Perikon, 2/3 and 2/9 (Zincite and Bornite).
Crystal Detector Parts, in envelope, 9d. and 1/3. Nickel, 1/- and 1/6.
‘“A.A.’° Earth Clips, adjustable, 6d. Ebonite, 3/6 Ib., any size cut.
Filament Resistances, *‘ Perfecta,”” 1/9 ; ‘‘Super’’ 2/6. Ebonite Dial,
7d. *‘ Radstock,’’ for dull emitters, 30 ohms; velvet actions, 2/9. Foil,
Copper, 3d. foot. Tin,4d. Formers,12 by 2,2d. ; 12by 4, 3d.; 12bys,
4d, H.T. Batteries, 36 vt. 8/-; 63-vt,, 12/-, Finest British. Head-
phones. Continental, 10 /6 ; Adjustable;,14/8 ; Browns, 25/~ ; Pival‘
16 /6 ; British Fellows, 18/6 ; T.M.C., 19/6 ; Brandes, 25/-. Almpion
Loud Speaker, 42/-. *‘Uitra,”’ 4,000 ohms, 37/6. Postage, 2/-. In-
sulated Mooks, 13d. Tape, 6d. roll. (Insulaters—Egg, 14d.; *‘Lion,”’
1(3; Reel, 1d. ; Shell, 2d. Empire Tape, 1/9 doz. yards. Jack and
Plug, 3/9. Spade Terminals, 4 a 1d, Screwed, 2d. each. Pin, 2d.

Be Wise! Buy Quality! and avoid “wunk ” Trouble.

Knobs, finest, 44d., 3d., and 2d. Lead-in Tubes, 12in,, 11d. ; 9in., 10d,
6in., 9d. Flat Simplex, L. pattern, 1/6. Glass Tubes, 9d., 7d., 8d. Mica,
002, 2d. sheet. Nuts, 2 B.A., 23d. ; %/5[6/8 2d. doz.; O.B.A,, 4d.
Potentiometers, 250 ohms, 4/6 ; 400, 5/-, guaranteed bronze wound.
Scales, Ivorine, o-180, 3d. Set Name Tabs, 6d. Bell Wire, 3 yds., 2d.
Slider Rods, 3d. Plunger, 3d. Best, 6d. Wound Vario-couplers, 5/6 ;
on ebonite, 8 /6. Tapped Coils, 20 and 10 turns, 2/11 and 3 /6.
Spacers, large, 23d. doz.; small, 13d, doz. Spring Washers 3d. doz
Sleeving, all colours, #43d. ayd., 3 yds.,1/-. Shellac,64. btle. Wood's Metal, 2d.
Switches, 1st quality ch over,S.PS.T.,1/-; S.PD.T,1/6; D.P.D.T,,
2(‘:-. Panel-Mounting, nickel, S.P.D.T., 1/-; D.P.D.T., 1/6.
Switch Arms, 8d., ““‘Super *® 1;,-. Screws, to }in., 5d.,, 1in. 9d, doz.
Screwed Rod, 12in., 2 B.A,, 2id. ; 4-6 B.A,, 2d.  Valve Legs, 10d. doz.
Transformers, H.F. Plug, 1, 150/450, 39 ; 2, 2504700, 4/-; 3, 450/1,200,
4[3; 34, 900/2,000, 46 ; 5, 1,600/3,200, 4[9; 6, 2,200 [5,600, 5/-
Transformers, 5 to 1, L.F., 11/9 and 15/~ ; all guaranteed. * Powquip,”
13 6; best nickel,14 6. Bobbins,1/6. H.F. Formers, 2/-. Valve Pins, 8d. doz.
Terminats. W.0., 2d., telephone, 1d.; pillar, 2d.; wood screw, 1id.
Telephone Cords, 104d., *‘ Super** 1/9. Tablets, Earth, Aerial, etc., 1d.
Valves, all makes, sent at own risk. Valves, repaired, 7/6. Variometers,
double wound, 2/9. Formers, 6d. pair. Vatve Holders, finest chonite,
13 ; moulded, 9d. (nut and washer). Washers, 1d. doz.
EVERY ACCESSORY ON THE MARKET STOCKED,

STOCKISTS FOR “POLAR™ “LISSEN,” “ IGRANIC,” * DUBILIER,” EIC.
LARGEST STOCKS IN BRITISH ISLES.
Imperative..—Kindly send ample postage : balance always refunded.
SEND FOR FREE LIST. Trade supplied at separate trade counter,

“RADIO STOCKS, Ltd.”

Open Sat. Museum 4213 (“ RADIO HOUSE ") OPEN SAT.
87.89. NEWvAN T, OX R » sT.. LON_LON, W.
Between Oxford Circus and Tottenham Court Road. Also
7, Bear St., and 43a, Cranbourn Street, Leicester Square, W.
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RECEIVES EVERYTHING FROM EVERYWHERE.

113 ?? as des.ribedby Mr. J Scott-Taggart.

The Wonderful “ OMNI 7 5345 ribed by Mr e e

TO CONSTRUCTORS.—AIl components stocked for the OMNI, S.T.100 Star,

‘F‘amlly 4-Valve Receiver, 3-Valve Reinartz, and alt circuits described in
Modern Wireless,’ ¢ Wircless Weckly,’” and Radio Press Envelopes.

ded tor the S.T. 100 Star.

Each
2-Way Coi! Holder. Improved typz 9/

Magnum Choke 7/6
Crystal Detector with Crystal ... 3/~

p tsr

Var, Condenser .co0s, complete ... 8)~-
Fixed b 0001 13
,, " .001 13

P ® 002 2/-
Var. Resistance, 50,000-100,000 chms 3/6
Valve Holders 1/3
~Terminals with Bushes 3d.
‘Magnum Intervaive Transformer ... 15/-
Cabinet 16 by 7§ by 6} 15~

Ebonised Panel 16 by 7§ by 1 ... 4/-

| inTERCHANCEABLE  Microstat Fil. Resistance ... “aee 29

MAGNUM We are shortly offering Magnum Concert

Tapped Coils, Ceils ranging from 150-600 metres.
No. 1 121 Price per set of 4 25 /-
No. 2 15/- ,» separately, each SOy =

Bend Stamp for iHustrated List and set of Leaflets
dealing with *“ Twelve Tested Sets,”’ including the above,

ALWAYS SPECIFY “MAGNUM.”
BURNE-JONES & Ce., Ltd.,

St:;jgni-:e: Cross.
2PB Kennington,
Manufacturing Radio Engineers =~ 2CT Lambeth.
MONTFORD PLACE, KENNINGT »n,
LONDON, S.E.11.

’Phone : Hop 6257.
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Radio Press
Diaries for 1924

FOR your appointments — to chronicle
your doings— for the thousand and
one things connected with your life,
you need a Diary.

Ths year purchase a Wireless Diary
and get some useful information without
extra cost.

These two Radio Press Diaries are both
extremel;i‘ neat and well-produced little
Books. They do everything that a Diary
should do—they are convenient in size
and shape—do not bulge the pocket—
strongly bound to give a whole year’s
service, and more besides,if needed. = Just
the Diary,in fact, tosuit the most eritical,
From all Booksellers or direct (postage
2d. extra) from Radio Press, Ltd,
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In replying to advertisers see COUPON on last page
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Radio Press Handbook
and Diary for 1924,

Size st in. by 3% n., solidly bound in grained
Icather cloth, fitted with pencil. Diary portion
shows a whole week at an opening. Large number
of pages of technical data, including several pages
of electrical formula which will prove in- 2 6
valuable to the serious worker - . /

Radio Press Popular
Wireless Diary for 1924.

Size 2} in, by 4% in. Strongly bound in leather
cloth with ‘rounded corners. One complete
week shown at cach opening. Wireless pages
include information on call signs, circuit dia-
grams, Morse Code, electrical data, ful
instructions for building a complete 1/
Receiving Set, ete., ete, - =

In Leather, with nennil

Published in conjunction with
Charles Letts & Co.
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EVER-READ¥

DRY BATTERIES
& ACCUMULATORS

FOR EACH AND EVERY WIRELESS PURPOSE

INSIST ON VER 20 years’ experience and
research, the finest mater-
ials, expert supervision, and

careful testing at all stages of manu-

facture are the reasons for, the
superiority of * Ever-Ready ” Wireless

Batteries.

‘“EVER - READY"'
WIRELESS

BATTERIES AND The “Ever-Ready'™ series embrace

all types of Batteries for every
OBTAIN SATISFAC- Wireless purpose.

Special types of large capacity Dry
Batteries are provided for the filament
heating of each of the newest types
of low-temperature valves.

TION AND 100 PER

CENT. EFFICIENCY

Write for particulars of these and
the standard sizes and voltages of
high-tension Battery units.

Service D.X. Department,
The EVER-READY
Coy. (Great Britaio) Ltd.

Hercu'es Pl., Holloway,

LONDON, N.7.
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“ELLA” BATTERY CHARGERS

They work from a Lampholder.

SAVE THEIR COST IN A FEW WEEKS.
A.C. Model

(as illustrated)
Output 5/10 amps. 6 volts.
Complete with Pole Indi-
cating Ammeter and all
connecting leads and adapter.
From stock, £6 6 0, for fre-
quencies 40 to - 60, and
voltages 100 to 220. Other
frequencies and voltages £1
extra and to special order.

Also D.C. Model.

Output 5 amps 9 volts.
Machin2 only, £5 12 6.
With Switchboard and Pole
Indicating Ammeter
and Regulating Re-
sistance, £6 15 0.
With Resistance,
Ammeter and Volt-
meter £7 2 6.

Both A.C. and D.C. Suitable for Motor Car Batteries.
TRADE SUPPLIED.

LIONEL ROBINSON & CO.,

3, STAPLE INN, LONDON, W.C1

’Phone, Holborn 6323.
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Trad Mark
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R

Complete with
Knob and Dial.

T 106: Six months
D con o g- i written guar-
$ 70003 . 69: antee  against
Eio0ss §2:  faulty materials
:ocor .. .. 53: OF workman-
¢ Vernier . 4/6: ship.

Large Ebonite Top and Bottom Bush ot
Grade A Post Office ebonite, ensuring
absolute insulation,

+=_ MICRODENSER
o)

JIBI
N A NEW VERNIER CONTROL
Trade Mark {Prov. Pat. 28028-23.)

THE IDEAL VERNIER CONTROL

Results after rigorous tests prove ;ecvee--

that our condensers incorporating our ; Complete with :
Vernier control surpass every other : Knob and Dial.:
method of fine tuning, : .001 LN H
After coarse tuning, finer tuning is : oocoys 1t/-
secured by the vernier, for whith a : .ooos 10/-
separate knob is provided. : .0003 8/9:
Hand capacity efects are reduced to % 00025 8/9:
the absolute minimum. :..0002 ..o 81
Readings are taken from the one dial : ooor 7/9:

making it suitable for use in wave-
meters and calibrated circuits:

“rvveveurerisenanane
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In replying to

J.B. —

SUPER ALL-METAL CONDENSER

The universal success of J.B. Condensers is wellknown. After repeated
requests we can supplv a SUPER ALL-METAL CONDENSER.
We have retained the constructional features in this new model—iriangular
end-plates, one-hole fixing, small spacing (Dielectric .026) and our exclusive
metal-to-metal bearings and Spring adjustment.
END PLATES OF BRASS

Fixed vanes are triangular for board mounting

advertisers, use

_| J. B- Jemmes STANDARD
k

T Trade Mark REOD EL
End plates made by s]'Jecial VARIABLE
process enswring low di- CONDE N SER

electric losses.
Large inetal- to- metal OME-HOLELRIXTAC,
bearings and accurate

| close spacing.

After severe tests leading
manufacturers groducing "
first-class wireless sets ! d
use our Condensers, Com- % :
plete with Knob and Dial. = i N
oors L HAM g
0003 - 7/- S~ =
-

.0003 5/9 i

100025 5/9 . ——
.00c2 .. 5/-

0001 g .. 4/9

', VERNIER ..

The **J.B.”’ TWIN Con-
denser. Capacity each
half .ooo25 mfd: 19/6
each. Ideal for use in
circuits employing 2 H.F,
stages. With Vernier
£1 2s. 6d.

Makes other than the ¢*J.B."”’
are being forced upon the
Wireless Public asthe guaran-
teed ““J.8,""  Make sure it is
the genuine ‘‘J.B.”’ Your
dealer will supply you. Ifnot, BRITISH MADE.
write to the manufacturers : Trade inquiries invited.

JACKSON BROS.,

The Condenser Specialists,
8, POLAND STREET, (First Floor)
OXFORD STREET. LONDON, W.I.
Postage and Packing Extra on all Models. One, 6d. Two, od.
Three, 1}-. 'Phone: Gerrard 6187.

srsncarsevenren

fJ, B."”” Condensers are

COUPON on last page.
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Seme Curious Reaction Circuits—
(Continued from page 498).

mitters, with their large exposed
tuning inductances and ‘‘ anode
and ‘‘‘aerial-taps.”” As shown in
the diagram of a schematic
receiver arranged on this principle,
the aerial, with its large capacity
to earth, is tapped-in on a lower
turn of the ‘tuning-inductance,

since it requires lower mductance
to tune it. The grid-connection
is taken much higher up, so as to’
provide a tuned circuit, tuned.in
unison with the aerial circuit (with
which it has part of the tuning
inductance in common, and hence
is closely coupled with it), but with
the very much smaller grid-to-
filament capacity of the valve,

in series wwith the grid-condenser.

The last circuit.can be made. of
low resistance and freely resonat-
ing, so that a high- P.D. is built
up across the grid-filament part
of this oscillating circuit: ,This so-
_called ' step-up ” effect (on-analogy
with “low-frequency close-coupled
transformers) gives excellent signal-
strength.  Accordingly, such a
circuit, if made up with inductances
of the right value and of' low
resistance, will give good reception,

and mlght easﬂy be accused of
being a ““ super ” circuit. Actually,
the inductance required in the
grid variometer is much higher
than usual in A.T. variometers ;
so - that close-wound spherical
variometers are specified with
small, clearance, possessing, there-
fore, considerable distributed capa-
city to help out the inductance in
tuning to the required wave-length
‘in  this posmon With a series
condenser in the aerial circuit, the
circuit oscillates more freely, and
greater signal- strength is obtained :

this, however, is best placed on the’

A
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Fig. 5. A powerful broadcast receiver (auto- lranaformer type).

éhown in the figure. This gives
as good signals as any the writer
has tried on a P.M.G. aeral for
one valve direct-coupled. Either
a fixed (.0oo1 or .ooo2ukF) series
condenser can be used, with a
variometer wound of No. 20 or
18 SSW.G,, d.cc, total about
60 turns on 3 in. diameter stator
and corresponding rotor ; or else a
.0003 series variable condenser and
a basket or other ceoil of 50-75
turns of No. 18 SSW.G,, dcc.—
or even' an ordinary plug-in coil
of that value—and for grid vario-
meter one approximately of the
same dimensions wound with at
least No. 26 S.W.G. (better larger
gauge), some Io0o turns in all
The tuned anode can be a similar
variometer bridged by a .oooruF
fixed condenser, or a No. 75 coil
and .0002uxF low-minimum variable
condenser, as shown. The circuit
is first tuned with the grid vario-
metér short-circuited, with critical

aerial side,’ resulting in the circunit = reaction; then the variometer is
‘ G2 . .
Ao - ap 3PLATES
1 R
/og;$5 B
F 80 2
VvR
80 7 - r—ab-
. ¢ 0002
L 4'DIA. 4
NeSO
.,
= E

Fig. 6.

A selective circuit with cap;cily reaction.
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cut in, and the whole retuned
following up with reaction as needéd.
It will be found to oscillate more
easily in the latter condition:

This is not suggested as- an
easy circuit® for fool-proof daily
reception of broadcastmg but
is worth while for the’ ambltlous
experimenter who wants to get
the most from a single valve.

A modification of the last,
actually distinctly different in
action and tuning conditions, and
resembling to some extent an
extremely selective short-wave
receiver recently described by the
writer for use with easily-oscil-
lating valves such as the pea-nut,
is that shown in the final diagram,
In this, it will be noticed, direct
electrostatic reaction is used from
the plate to the aerial-end of the
grid-variometer. This has the
effect of isolating this portion of
the circuit, so that it forms- a
small closed oscillating circuit of
its own, apart from the A.T.I.,
though of course involving the
aerial-to- earth capacity (in series
with the A.T.C). The reaction-
effect is something after the style
of the De Forest Ultraudion cir:uit
in one of its modifications. Accord-

ingly, this grid'circuit has to have

enough inductance to tune to the
required wave-length with these
extremely small capacities, helped
out to some extent (though waste-
fully) by distributed capacity in
the variometer itself. A large
variometer with ample windings
is, therefore, quite necessary :

‘the large 1granic does here, or in
-general one of about 4 in.-diameter

and with 160 or more total turns
of wire. A radio-choke of some
2350 turns is required ; the reaction
condenser can be an ordinary
three-plate * vernier,’”’ or _other .
‘small size of low minimuni ‘capacity,
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The Marconi R4C valve for
power amplification.

ITTLE more than a year
ago there were only two or
three {ypes of receiving

valve available for amateur use,
and the characteristics of these
were so well known that one had
small difficulty in coming to a
decision when a choice had to be
made. To-day the position is
entirely different, for there is a
positive wealth of valves; we are
suffering, in fact, almost from an
embarras de vichesse. 1 have not
totalled up the number now at the
disposal of the amateur, but at a
rough estimate there must be the
best part of a hundred of various
types and different makes, every
one of which has its own special
points.

Bright Emitters.

The first thing for the amateur
to decide is whether he shall use
ordinary valves or dull emitters
upon his apparatuns. If he lives
in the country, so that he cannot
readily get his accumulators
charged, his choice is to a great
extent decided for him by circum-
stances ; he will go for one of the
dull emitter types, whose low
consumption makes it quite possible
to work them from dry cells.
But how is the enthusiast affected
who has every facility for accumu-
lator charging ? In his case has
either type any  particular
advantage over the other ? Here
are the points in favour of the
high temperature valve. To begin
with, its initial cost is comparatively
low. This means that should one
of those little accidents that will
happen even in the best regulated
wireless sets occur, one does not
suffer the same pangs if a bright

DogededededeZo2eootededed R oo 2o edeedodododogudes

Which Valve
Shall 1 Buy ?

By R. W. HALLOWS., M,

Staff Editor.

Beginners are often puzzled as to what valve
they should buy for a particular set. This
article, by clearly indicaling the purposes for
which the varwous types are designed, will

clear away these difficulfies.

LoXe2e2eeTodeToReTeReTeRoTodeTeReTedodededogodog

emitter plays the part of a burnt
offering, as one would have done
had the sacrifice beem a dull
emitter. Further, thirty shillings
worth- is just as easily dropped as
twelve shillings and sixpence worth.
So far, then, the older type of valve
has it. We must also consider
the fact that as its filament is
designed to carry a comparatively
large ‘current ranging from 4
ampere in some types to as much
as 1 ampere in others, it is not
nearly so much affected by slight
overloads as the dull emitter,
which may be rendered useless by
being run under too heavy a current
for quite a short time.

Rheostats.

Forvalves of thiskind moderately
priced rheostats of standard make
are quite suitable ;. but when we
come to the dull emitter, we cannot
obtain good results unless we
provide something more elaborate,
and therefore more expensive.
The bright emitter valve is a
delicate piece of apparatus in
every sense, but the dull emitter
is still moreso. Itiscomparatively
easy to duplicate valves with
filaments designed to work upon,
say, .4 ampere at 3.5 volts. But
it is a much more difficult business
to reproduce exactly a valve whose
filament is very much finer than
a human hair. I do not say that
dull emitters are uneven, but I
do say that at the present time
you will find rather greater
regularity in a batch of bright
emitters than in a similar com-
bination of dull emitters. Unless,
however, you go in for careful
experimental work, the slight
differencés that are to be found
between individual dull emitters
of the same make will hardly be
noticeable. Your bright emitters
you may treat with a certain
amount of disrespect. They will
stand what I may describe as
“ careful rough handling.” With

502

March, 1924

SdedodedegodeRe 2ot o 2oReXeT o TeR 2ot 423

The Mullard P.A. powezr valve

them you will break all the
recognised rules by committing,
without doing thiem much harm,
such misdeeds as switching on or
off without the use of the rheostat,
and using a vastly excessive plate
voltage; you may leave them
lying about on your bench, you
may even drop them (though this
is not advised) short distances on
to hard surfaces. Yet in spite of
this they will give vou good service
for a very long time. The older
type of valve, then, has a very great
deal to recommend it/ and it is
unlikely that for some time to
come the experimenter will discard
it altogether in. favour of-its low
consumption counterpart.

Dull Emitters.

And what is there to say on
behalf of the dull emitter? A
very great deal, as we shall see.
In the first place the high initial
cost is offset by increased economy
in working and by a longer_life
should no accidents occur to the
filament, which runs only at a dull
red heat and is therefore not so
rapidly disintegrated. I want to
consider dull emitters from the
point of view, not of the dweller
whose home is far removed from
a charging station and who will
therefore naturally use dry cells,
but of that of the wireless man
who has no difficulty at all in
having his accumulators attended
to when they require it.

Accumulators versus Dry Cells.

Let me say at once that anyone
who can use an accumulator for
heating the filaments of his dull
emitters should do so in preference
to employing any kind of dry cell.
A moment's thought will show
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the reasons why, this will give
steadier and better working.

is not naturally suitable for
delivering a continuous current,
even if the amount be small
Directly the cell' is placed under
load its voltage begins to  fall.
If the current taken is small, the
decrease of EM.F. will be slow,
but there will nevertheless be a
certain decrease. This means that
to obtain absolute evenness in
working, one would require to fit
to the rheostat a clockwork device
on the lines of that which moves
the astronomer’s "telescope. The
resistance would thus be de-
creased progressively tocompensate
exactly for the fall in voltage.

Advantages of the Accumulator.

With the accumulator we work,
so to speak, along a straight line.
Once the -cell has settled down
after being charged, it retains
its EM.F. with no falling off for
a long period. We can thus find
the best adjustments of our valves,
and leave them set with the
assurance that we are obtaining
the best that they can give. When
signal strength begins to decline
we know that it is time for the
accumulator to visit the charging
station,

Disadvantages of Dry Cells.

But with the drv cell we are
working in a series of ups and
downs, which, tiny though they
mav be, make a good deal of
difference.  What I mean is this.
We adjust our rheostats and get
the set working well. At the end
of an hour or two reception is not
auite so good as it was; therefore
we reduce the vesistarce in the
filament -circuits a trifle and bring
it up again. Actually strength
has been falling off almost im-
perceptibly the whole time, though
we did not notice it until the
weakening became marked. So
much for the filaments; but it
must not be forgotten that the
same up and down process is
occurring in the grid circuits as
well. Oa the high frequency side
let us suppose that we are working
a 1-volt valve from a single dry
cell. Across the rheostat in the
negative leg of the filament there
is a drop of .5 volt; hence, when
the battery is up to its full voltage,
the greatest positive potential that
we can apply to the grid is 1 volt.
With the decline in voltage the
grid potential falls off ; hence the
valve tends to become less and less
balanced whilst it is worked con-
tinuously. With the accumulator
none of these things occur and

much steadier working is obtained. _

The-
dry cell, no matter what its size,

- £8:1263
a Sadves £117-6. :: ; z
B 45
AccumuLATOR £5 ]
Primecost £3 - 4 :
' £3—
AAL I E E

Fig. 1. Diagram showing price and
working cost of three bright emitter
valves.

) Questions of Cost.

Now let us consider the annual
budgets of two wireless men using
similar three-valve sets. The first
purchases a trio of ordinary valves
with a voltage consumption of
.5 ampere, the second a set of dull

£6-4/—
i iﬁf
£5 5
Stabves £4dy- 4L
iﬁj
‘ . L2 ==
AccumuLaror s
Primecost £1 - £1f—
Year:s charging 14/-

Fig. 2. Diagram to the same scale
as Fig. 1, showing the cost when using
3 ‘.06’ valves.

emitters using .06 ampere. Each
works his set on an average of

two hours a day, or, say, 700
hours during the year. Here are
the first man’s accounts :—
Le18gs5
f4—
- QVatves £ 3°3)- £3
£2—
ACCUMULATOR —
Prime cost £1 £1—
Year's charging 15/
Fig. 3. Illustrating the costs with
3 A.R.D.E. valves. With D.E.R.
valves charging would approximate
18;-.
£ s. d
3 valves 0% 50 117-6
¢ volt 50 ampere-
hour (actual) ac-
cumulator 3 o o

.Accumulator charged,
say, 25 times at 3s.
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The second man’s accounts are
as follows :— °

£ s, d.

3 valves o 4 10° O
4 volt, 20 ampere-
hour (actual) ac-

cumulator x io o
Accumulator charged,

say, 7 times at 2s. o014 o

6 4 o

Dull Emitter Economy.

The dull emitter, therefore, repre-
sents a considerable saving at the
end of twelve months’ working.
In addition, it must be remembered
that after 700 hours work ‘‘ bright
emitter ” valves will be approach-
ihg the end of their career, even if
some of them have not already
succumbed, though the dull emitters
would, as a rule, be good for at
least as long again. Even if we
allow each of our users to break
or -burn out two wvalves of this
particular type during the period
the balance will still be slightly in
favour of the dull emitter—{g 4s.,
. as against £g 17s. 6d.

The A.R.D.E.

If a rather more robust dull
emitter such as the Ediswan ARDE
were chosen for the test, the figures
wonld be as under. Here the valve
consumes .3 ampere with a poten-
tial of 1.5 volts,

£ s d.

3 valves at 21 /- 3 3 .0
2 volt, 50 ampere-
hour (actual) ac-

_ cumulator i 5 1 0o o
Accumulator charged

I5 times at 1s. o 15 O

£4 18 o

Here the user may break and
replace all three valves during the
vear and still be on the right side
as compared with the bright
emitter man. Dull emitters, then,
certainly make for economy, and
if they can be worked off accumu-
lators they will give results that
will bear comparison with those
produced by bright emitters of
the same class.

The D.E.V. and D.E.Q.

When 1 say of the same class I
mean that with two exceptions all
dull emitters are general purpose
valves, It is therefore not fair
to compare their performances
with those of bright emitters
especially designed for particular
purposes. The two exceptions-are
the D.E.V, which is the low
temperature counterpart of the
V24, and the D.E.Q., which repre-
sents the Q valve in dull emitter
form. These are both very expensive
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valves, ‘their price being in
the neighbourhood of 3s5s. apiece,
and I am not sure that they are
éasy to obtain at the present time.

Three Purposes of the, Valve.

The general purpose valve is, of
¢ourse, ‘a compromise. It is not
a,lways realised that on the multi-

valve set the valves dre called upon’
to perform three éntirely different
duties.

High-frequency,

. The valveson the high frequency.
side receive from the aerial
or from the - valves -preceding
“them oscillations at radio frequency
which, when-we get down to such
a short wavelength as 100 metres,

occur 3,000,000 times a second.

Their business (Fig. 4) is to amplify
these oscillations and pass them on
so that the form of the waves is
absolutely .iunaltered, - save .that.
their amphtude is increased. The
greater the frequency the more will
the eftects of any small capacities
be felt. Hence it is desirable .that
these valves should be so designed
that capacity between electrodes
and between the points of the
seating should be reduced to the
lowest possible degree! Further,
in order to prevent distortion from
occurring, we require a valve -in
which the flow of grid current wil

Oulyoing ascdlalions
i ‘ groauped & reclified

Fig. 5. The rectifier’s task.

be very small when the grid is in
the neighbourhood of zero potential.
On the high frequency side a high
impedance. in the valve is "an
advantage.

The Rectifier or Detector.

The rectifying valve presents
a different problem. Its function
is to receive oscillations, either
direct from the aerial or in an
amplified form from the high
frequency circuits, to reduce them
to audio frequency and to pass
on waves in which one half of each
cycle has been as nearly as possible
eliminated ; the nearer the ap-
proach to the complete elimination
of half cycles the more efficient
will rectification be. Rectification
may be done in two quite diffefent
WAays ; » We. Inay make use -of the
lower bend in the grid-voits p]ate-
current curve or we -may use the
bend in the grid-volts grid-cuirent

characteristic. Certain special
rectifiers such as the Q" are
intended for plate rectification

and are ‘therefore designed to have
a very marked lower bend in the
grid-volts plate-current curve. 1t
may safely be said, however, that
mnet) -nine per cent. of the receiv-
ing sets now in use.employ grid
rectification which i§ accomplished

Outgoing B.F Oscillalions
amplified.

Fig. 4. The high-frequency ampll-

ﬁer s duty.

by means of gridléak and condénsér,
It is desirable that the recﬁfymg'
valve, whichever form of fettifica-
tion is used, should have a -low
capagity since it has to deal with
oscillations at high frequency: -1t
should also have a (fairly. low
impedance to match that of the
telephones or of the primary of
the transformer which follows ijt,

Note Magnifier or Low’-fregtixeriéy
Amplifier.
Note magnifying valves have a

very much simpler task than
either of the others (Fig. 6).” -In

the first place they have to deal —

with oscillations at audio-frequency’
whilst capacity effects are not nearly
so marked, and, secondly, -oscilla-

tions which come to them .have.

already been . rectified. Low
capacity, then, has not nearly the
same importance as with valves of
the other two classes. The most
important requirement in a low-
frequency amplifying valve is that
it shall possess a charac. eristic
curve with a long straight portion,
If the straight part is short the
operating point may pass round
the bend at top or sbottom, and
distortion will result when strong
signals are being received.

Grid Potential.

It is  :desirable -that the
potential of the grid be kept
considerably negative ; hence the

flow of grid current is automatically
kept ' down. What is essential
is that the straight portion of the
curve should be very long, for if it

_is not the peaks.of the waves will

be cut off by their raising the grid
potential to the point at which
the upper bend in the curve
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‘which is-a- herse bred: for a special
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occurs,
plained.

as has just been ex-
In the note magnifying

‘valve a fairly low impedance is

desirable for the same reasons
as those which affect the rectifier.

General Purposz Valves,

A general purpose valve, such as
the Mullard Ora, the M.O. “R "
and “ Rs,” the Ediswan A R.”
and the ‘ Xtraudion,” is designed
to function in any part of the set..
Hence its curves, its impedance..
and its capacity must all be aver-
aged. That is to say, it will give
good performances anywhere, but
it is  hardly fair.to compare it with
special purpose valves._ To take an
analogy of life a well-bred horse,
of sturdy build nnght be used for.
h'tckmg, for huntmg, between the
shafts of a trap, or in the plough;
it might even win a point-to-point
race. It would do all these things
quite: well, but they would be
done rather better by a hackney,
the cob, the hunter, the Clydesdale
each of

purpose.

- ‘With the twe exceptions men-
tiongd, then, all dull* emitters are
general purpose valves.- Valve.
manufacture and design have been
brought to such perfection nowa-

Oulgong L. F
/\ osugdaamu

y LE ;

_What the note magnifier
does.

Fig. 6.

days that the general purpose valve
gives amazingly good performances
in any part of the set, On the next
page is a list ‘of the dull emitters
now available, with their particulars
and somie notes on their qualities.

British-manufactured Valves the
Best.
The quality of the British general
purpose valves is extremely good ;
in fact in no country in the world
aré amateurs-so well provided for
by valve-makers as in this. One
can, therefore, purchase any type
of valve of this class with entire
confidence that it will be all that is
expected of it.  The purchaser
should be guided to some extent
by the size” of his ‘accumulator
and the facilities for charging
which are at his command. If, for

{Cotitinued on page 507.)
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The satety cap (Prov. Pat.) which is now fitted
to all Edis wan valves, he filament pins
are shotter int length than the plate and
grid pins, thus avoiding any chance of

making surface contact - with
the wraag satkets.

Read what Users

say about Ediswan Valves

Actual performance has proved beyond doubt the ouistanding
superiority of Ediswan Valves. Manufactured in the same factory
as the famous Ediswan Electric Lamps, full' advantage is taken of
the 40 years’ manufacturing service and research which has made
the name ‘¢ Ediswan *’ famous as a guarantee of perfect satisfaction,

Darlinglon, January 14th, 1924.
Regarding my reception of Calgary Canada, C.F.C.N., with 3-Valve Broadcgst
Receiver using Ediswan A R Valves, I have also had the followiny stations :—
PWX. Cuban Telephone Company, Havana, Cuba.
WMAL. Trenton Hardwdre Co., Trenton, New Jersey.
WGY.F General Electric Co., Schenectady, New York,

IjW. . G

In all 18 American transmissions, all.taking place on an inside aerial. WMAL could
be plainly heard 2 ft. from the ’phones, the last being an amateur station calling ARRL.

As I do a lot of experimenial work, especially long distance receiving, I have tried
many makes of values, and I have always hadl best resuits with your A Riype. Theadvantage
I have found is that they are superior to the others that 1 hdve e\perimented with in the
following ways : their action being Jery stable (a great advantage in long-distance receivingly
they are good H.F.and L.F. Amplifiers as well as good Deteclors, and clear speech is a special
Jeature,

I do not hesitate in saying that the A R Valve is the best high temperature valve that I
have had experience with and 1 can secommend same for all sypes of receiving, either broad-
cast or experimental. TH.W.T.

: TYPE “ARDE” - 204
3 {Dull Emitter)

:TYPE ARO6 - - 30/

i {Can be run off Dry Cells)

“esenee

*oe Settetecsasenattanasaatennaane ey

Have you had your FREE copy of illustrated booklet * The
Thermionic Valve' ? If not, sewd a postcard to-day.

Youy dealer holds stacks to supply you. If not,
write us divect, giving his name and address:

The Edison Swan Electric Co,, Lid.,

Contractors to H.M. Admiralty, War Office, Royal Air Force,

123 /125, Queen Victoria Street, E.C. 4, and 71, Victoria Street, S.W. 1,
Works : Ponders End, Middlesex.

@O‘SWA ?/

Branches in all Principal Towns.

ILEVERYTHING
|ELECTRICAL

In replying to advertisers, use COUPON on last page 503
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Your results largely
depend on the quality of

Component Parts.

Build your own set from sound parts and
materlals——you will then thoroughly under-
stand your set and know that the quality of
every detail 1s right. We test every part
before we decide to stock 1 it, and offer our
customers unbiased advice and assistance.

A Few Suggesz‘zons

Parts for Crystal Set - - - - - 17/6
Parts for 1 Valve Set, without box
panel or plug-incoils - - - - - £1 126

Parts for 3 Valve Set, including
variometer, condenscrs, oak box,
drilled ebonite panel, screws and

terminals - - - - - - - - -£6150
3 VALVE ‘ALL CONCERT’ RECEIVERS

All parts and 3 coils for 3 va've
*All Concert ” receiver, excluding
valves, batteries phones, paneland

box - - - - - " - - - - -E5150

Transformers.
Ferranti, Igranic, R.I., Burndept.

“W & M” Variable Condensers.
High quality, ‘accurate, very low minimum
capacity :

oor 16/- ‘0003 10/6
‘o005 12/= *0002 7/6
Vernier 4 /6,
Filament Resistances.
Ashley, T.C.B., Igranic, McMichael, Peerless,
W & M, G.E.C.,, Western.
Hart and Exide Accumaulators.
All sizes supplied ready for use.
ALL' DULL EMITTERS AND PEANUT
VALVES IN STOCK.

Only tested high-quality par's are sold. - No ex-
Government stock.

Trade Supplied. Engquiries Invited.

o

‘GENERAL'WIRELESS LTD
' 21 'GARRICK. STWEET
"LOND r_}N’ _}WC 2.

Te ephone :
Gerrard 8460.

‘u

Nr. L Se
r. Leitester Sq \H. ?r

Tube.

o6 In replying to advertisers,

“In actval veception of broadcast speech
and usic, good amplification was observeé’
together with an absence of pavasitic noises.

said of H ® T e C «—the

good TRANSFORMER

The H.T.C. Transformer is designed to give maximum amplification without
distortion,

The success it has
achieved, succeeds
good craftsmanshlp

% and good materials,

O HTC 5 S{e obser%ln" good de!
AL sien. The H.T.C. is

w» il 8 made witha larger iron
core to function at fow

magnetisation. There-
fore, absence of un-
wanted noises and
distortion due to ill
design.

Proved  excaptionally
efficient on S.T.100—
one  of the most
rigorous tests to which
a transformer may be
supject.

Try HT.C. Trans-
formers in the 2 H.F.
A @ )and 2 L F. cir:uit you

+q propose butldin,
PRI E

15/-

The H.T.C. Transformers are eminently suitable far all dua, amplifization
circuit s dessrided in ** Modern Wireless.,”” May be used in Cascade,

H.T.C. ELECTRICAL CO,, LTD,,

2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12.

Trede Enquiries Invited. TrELEPHONE : Battersea 374

LENGTH s 255"
HEIGHT = 2%°

No Receiver is better
than its Components

Unless you can absolutely rely upon
the efficiency of your components
no experiment you make can give
satisfying results.

Most of the foremost experimenters
in this country use Bowyer Lowe
Tested Components because they
know them to be mechanically and
elactrically accurate,

It is worth much to you to know that
the parts you are using are as goad
as they can be made.

: TINNED I/16th Square
: COPPER 2 ft. lengths 1 /9
: WIRE Postage 4d. extra Doz,

Let us send you our full list of tested Components. Itis
quite free, A postcard brings it. Drop usa line to-might.

SALES DEPT. :—

The Bowyer-Lowe Co., Ltd,, :

Radio Works, LETCHWORTH.

W HOLESALE DISTRIBUTORS : SCOTLAND : Messts. Robb Bros., Ltd., 69, West Nile

Street, Glasgow, and Nortk Street, Dundee. NORTH OF ENGLAND': Messrs. Wads-

worth, Sellers & Co., Standard Bmldmgs, Leeds. MIDLANDS : Messrs. Robb Bros,,
Lid., 9, Barnstone Road, Nottingham.

BT ST e e it i e ) S
use COUPON on last page
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Which- Valve -Shall I- Buy ?—con-
tinued from page 504.

example, he possesses a large low-
tension battery and is the fortunate
owner of the Tungar or some other
equally good home-charging ap-
paratus the amount of current
consumed does not matter to him.
On the other hand, the man whose
accumulator is of small ampere-
hour capacity will be well advised
to go for valves whose filaments
have a comparatively low rating,
for if batteries are never put under
too ‘heavy a load their. life is very
greatly prolonged.

Special Purpose Valves.

Of the special purpose valves
there are many interesting -and
extremely useful kinds. The first

The Marconi QX valve.

are those which are so designed as
to eliminate as far as possible
the capacity between electrodes
and between the points of attach-
ment to the mounting. The points
at which capacity occurs ar€ seen in
the figure. -Perhaps the best known
of these is the famous V24, a valve
of the test-tube type, in which the
filament is suspended between sup-
ports sealed into the glass at either
end, whilst the grid and plate
.contacts are at either side of the
tube.
V24 and Q Valve.

V24 was designed particularly
as a high-frequency amplifier,
in which position there are few
valves to equal it for short wave
work.  The rectifier of the same
class is the Q valve, and its im-
proved form QX. It is of the same
shape and size, the main con-

The Mullard ORA B valve.

structional differences being in its
grid and plate, which are especially
designed for the work which it has
to do. This valve is intended to
‘function as a plate rectifier, working
upon the lower bend of the
characteristic ; it therefore mneeds

neither -grid-leak nor - condenser,
It also makes a very efficient high-
frequency amplifier, though owing
to its amazingly high impedance,
which is of the order of 250,000
ohms, it will not work well as a
note magnifier except on sets
with specially designed intervalve
transformers.  Both V24 and Q
require .75 ampere at 5 volts.
They are rather expensive valves,
but if carefully handled their
life is a long one., These valves are
especially handy in making up sets
where space is_limited, since owing
to their small size they occupy
but little room.

Special ‘Dull Emitters.

D.E.V. and D.E.Q). are the dull
emitter equivalents of the preceding

Usin g.these valves myself, though )

MODERN WIRELESS
D:E.V.s -as - rectifier- and - note
.magnifier. The plate voltage

used for the FL.F. valves is 40, and
for the others between 6o and 7o.
The high-tension current consump-
tion is 6 milliamperes, which is

The Mullard S3 valve.

well within the powers of an
ordinary high-tension battery.

Mullard Valves.
Another good series of anti-
capacity valves is that made by
the Mullard Company. The first

no . direct . reaction is wused, of these is the Ora B, which is
Valve. Fil. volts.  Fil. amps. Notes.

DEV. .. b 3. .2 Good note magnifier and rectifier.

D.EQ. .. oo 3 .2 H.F. amplifier and rectifier.

ARDE. 83 1.5 .3  Excellent valve, very robust.

DER. .. .. 1.8 .4  Good performer, rather microphonic

{L.F. Ora (A) ., 1.8 52

L.F. Ora (B) 1.8 .3 }Very satisfactory, especially L.F;

L.F. Ora (C) 1.8 4 Ora (C).

“ Wecovalve 1.0 .25 Good little valve, very robust.

Cossor ““ Wuncell* 1.0 .25 Very efficient. Has long life.

DEj3 3 .06 i

A.R.06 . 2.5 .06 { Rather fragile, but quite efficient

B.T.H. B5 3 .06 and very economical. Good on

D.F. Ora 2.5 .06 H.F. side.

The list of general purpose bright emitters is as follows :—
Valve. Fil. volts. Fil. amps. Notes.

Mullard Ora .. 3.5 .6 An excellent valve.

M.O. R... 00 4 .75 A fair performer, but rather heavy

; in its current demands.

M.O. Rj B 5 :5 A first-rate general purpose valve,
particularly good as rectifier or
note magnifier.

Ediswan AR.., 4 .75 Works well anywhere.

Xtraudion 4 .4 Good note magnifier and does well;
asH.F.

B.T.H. .. o0 4 .75 A good sound valve throughout.

all British broadcasting stations,

as well as those on the western
side of the Continent, come in at
good loud-speaker strength and
American broadcasting is often
received on the loud-speaker. These
valves are rated at .2 ampere at
3 volts. My experience is that the
current required is usually rather
less than the amount stated. The
present quartet show an ammeter

‘reading of .7. They are worked off

a 4-volt 50-ampere hour (actual)
accumulator, which, in spite of
the fact that the set is in pretty
constant use, makes very rare
visits to the charging station. The
valves in this case are two D.E.Q.s
on the high-frequency side and two
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simply the well-known Ora valve
made up with a special mounting.
As will be seen, the filament con-
tacts are at the point of the cap
and at the end of the tube, whilst

=

The Marconi Q valve.

grid and plate connections are
placed at either side of the cap.
Others of the series which are
similar in design, though smaller
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in size, are the S3 and the Sy. The
former is specially designest for
low anode voltages, working quite
well with as little as 15 volts on
the plate. I have actually obtained
quite good signals whilst using a
single flash-lamp battery for the
anode supply. S7 is a first-rate
rectifiar.

Cossor Valves.

Two other good special purpose
valves are the Cossor P1 and P2,
the former being a very good
rectifier and note magnifier, whilst
ihe latter is a high-frequency
amplifier of particular merit. In
this connection I should say that
the Cossor Company are now
making a special form of their
‘“ Wuncell ”’ valve, the P4, for high-
frequency work. I have not had
the opportunity of testing this valve,
but I hear good reports of it. This
is, of course, a true dull emitter
working at 1 volt and consuming
about .2 ampere.

Power Valves.

The valves known as power
amplifiers form a class by them-
selves. They are intended for loud-
speaker use with very high anode
voltages where a large volume of
sound is required. For this reason
they have been designed to give
a very long straight portion of the
grid-volts .plate-current’ charac-
teristics. A very efficient member
of this. class is the. Mullard P.A,
which consumes .85 ampere on the
filament with a working E.M.F.
of from 3.6 to 4 volts. The anode
voltage is usually from 150 to 200 ;
with the latter amount the emission
at zero grid volts is 22.5 milli-
amperes. TheM.O. Valve Company
turns out two very good types, the
bright emitter I..S.2 requiring 6
volts "and consuming rather more
than .an_ampere of. current, and
the dull" emitter ‘L.S.5 which
consumes -only .4 ampere. The
B.T.H. R valve By, whose filament
current is .25 ampere at 6 volts,
works well with from 40 to 100
volts on .the anode. = It is a very
catisfactory power amplifier, which
will meet all the requirements of
those. who require a large output
from the loud-speaker.

Special Rectifiers.

Very few special rectifiers are
available for the amateur, and as a
matter of fact there is little to be
gained from using one in sets
which have one or more stages of
high-frequency amplification. One
type, however, may be mentioned
as being particularly gpod, .and
this is the M.O. R4C, whose fila-

ment current consumption is .65
ampere at 3.8 volts.  This valve
was, I believe, designed for use
in the Navy. It is a splendid
performer, and will stand any
amount of work.

Dutch Valves.

For the single .valve man
there is nothing to beat one
of the soft Dutch valves which
are now obtainable at low prices
from advertisers. The type
recommended has a wvertical grid
and plate with a U-shaped fila-
ment. It is a rather squat cylin-
drical valve with a standard 4-pin
mounting. If one can get hold
of one of these valves with exactly
the right degree of softness wonder-
ful results can be obtained with a
single valve set. Those who con-
template purchasing one should
endeavour to see it tested in the

Details of the three electrode valve
and its holder.

shop and to select:- one  which
blue-glows with between about
35 and 50 volts on the anode.
It should be worked with a plate
voltage in the neighbourhood of
25 with the filament fairly bright,
though not bright enough to crackle.
These valves are very stable; in
fact, itis difficult to make them

oscillate if one tries to do so.

They are therefore ideal for use in
singlevalve sets employed for broad-
cast reception. Owing to their
rather soft nature the emission
from the filament is high, since
ionisation by collision occurs. Recti-
fication is extraordinarily good, and
with even a single valve.a broad-
cast station jo miles away can be
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brought in quite as strongly as is
comfortable with " the telephones.
I have actually worked .a loud-
speaker from a single valve set,
bringing in 2L0O, whose distance
from my station is that mentioned,
with sufficient volume to make
the music audible to everyone in a
room 15 ft. square.

Soft Valves.,

It would, I think, be a good
thing if British makers were to
turn their attention to the soft
rectifying valve, for I am sure
that it would have a very large
sale amongst amateurs. Our
American friends have plenty. At
the present time it is the single
valve sets which cause most of the
trouble by oscillating during the
reception of broadcasting. The
hard valve oscillates as a rule quite
readily, and when it is worked at
its most sensitive point the slightest
adjustment of the controls may
produce re-radiation from the aerial.
The soft valve, on the other hand,
is much more stable when worked
at its sensitive point, and as its
tendency to oscillate is very small
it is not nearly so likely to be
guilty of causing interference. If,
therefore, a soft valve of well-
known make were available for
general use I believe that inter-
ference, which isat present a serious
problem, would be very greatly
reduced.

Conclusion.

In this article an attempt has
been made to give a brief survey
of the various kinds of wvalves
which are at the disposal of the
wireless man. I have used every
one of those mentioned, with the
exception of the Cossor Wuncell,
and my experience has been that
taking our valves as a whole
British amateurs have 'nothing
to complain of the way in which
makers cater for their needs. There
is one small improvement in the
boxing of wvalves which might
very well be introduced. In
buying a valve of well-known
make at the present time one
knows that the valve itself is a
good one, but there is no guarantee
that it has not been used for
demonstration purposes, and per-
haps seriously overloaded. There
is no reason why the valves should
not be put in sealed boxes with the
tips of their pins only protruding
and with a small hole cut in the side
of the box.. The purchaser could
then see the valve’s filament tested,
and he would buy it with the
knowledge that he was obtaining
a brand new article which -had not

_already seen a good deal of work.
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To the Editor of MODERN WIRELESS.

SirR,—I have just completed
a ‘‘ Transatlantic set ” from your
article in MODERN WIRELESS,
but T was anxious to be able to
use DE .06 and other valves than
Vz4 and QX and ORA B.
Mainly on account of the absolute
necessity for economy in filament
current—accumulator charging be-
ing a serious problem here—I have
used four-pin sockets instead of
V24 clips as in your design. Of
course, I have taken every pre-
caution to reduce, so far as possible,
the capacity between valve legs
—using separate legs, of rather
smaller character than standard,
and without nuts on back of
panel.

In these conditions I have got
perfect control of oscillation down
to the shortest wavelength I have
tried, viz.,, about 250 m., this
being the least to which my trans-
formers will tune—control beiug by
filament rheostat with wvery little
grid plus bias.

LOZOROLORS

I thought that possibly this
successful use of four-pin valves in
your design might be of interest
to you. The panel is otherwise
a “ Chinese copy ”’ of your wiring
diagram, but I had to make it 12 in.
by 8} in. owing to somewhat larger
variable condensers than you used.

I used a Fallon ‘Duanode”
double condenser, which, incident-
ally, was not perfectly matched,
and I had to correct it.

I do not suffer from ‘“ switchitis,”
as Mr. Hallows calls it; indeed,
in the many sets which I have
made—up to five-valve—I have used
switching very sparingly. There-
fore, having your warning in view,
I of course did not make any
alteration in this respect to your
design.

However, whilst I was admiring
the finished panel it occurred to
me that such ‘‘ switching” is
possible, without any alteration
whatever to the design, by making
use. of a short piece of flex with a
-wander plug (valve pin) at each
end. Thus to cut out the first H.F.
valve, remove valve and first
transformer and plug the grid
'socket of first valve holder to first
socket of first transformer—uvotd
tout. Similarly, the second H.F.
valve can be cut out, leaving the
detectors only. If V24 valves
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are used there would have to be a
clip instead of a plug at one end
of the flex to clip on to the grid
clip of first valve on the panel.
This arrangement does not in any
way affect the normal use of the
three valves, and not a single
internal connection is altered.

In the December number of
MopERN WIRELESS you promised
that you would describe the con-
struction of plug-in resistance-
capacity units for long-wave work.
Although a long time ago I made
such units for my five-valve set (in
pre-broadcasting davs, when short-
wave work was not so much used),
it appears to me that in the case
of the Transatlantic receiver one
internal alteration musi be made,
viz.,, the grid leak will have to

* be connected to either the + or —

filament, as it could not remain
across the grid condenser with any
other method of coupling than
transformer. TIs there any objection
to connecting it then as standard
in the receiver instead of, as
shown in your design, across the
‘grid condenser ? In any event the
two resistance-coupling units will
have to be different in that the
first will have to contain a blocking
condenser and the second will not,
as "the existing grid condenser
will act in this capacity if the

or pay us a visit.

USE
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connection of the grid leak is altered
as I suggest. 1 can see no way of
avoiding them being different unless
it were permissible to put a con-
denser and grid leak permanently
between the first two valves even
when transformer coupling were
used. I have done this as an
experiment in a receiver used for
Mogse receptxon as opposed to
telephony and its effect was #il;
but it would possibly induce rectifi-
cation to some extent in the second
valve and cause consequent dis-
tortion in reception of telephony.
If you can find time to reply
I should be grateful, as I am
entirely out in the cold here with
no one to discuss matters with and
never having heard a signal on
any valve set other than of my
own construction ! If you cannot
find time, Mr. W.P.B. is under
your table.
Yours truly,
MEADE J. C. DENNIS (Col.)
Tothe Editcro f MODERN WIRELESS.
Sir,—As I have not .seen
any results of tests of the ““ Trans-
atlantic Receiver ” published in
MopErRN WIRELESS from readers
who have made this set from Mr.
Harris’s instructions, perhaps you
may be interested to hear my
experiences.

Aided by one of my students at.

this college, I constructed the set
shortly before Christmas, inserting
one or two slight modifications,
I have used Lissenstat filament
resistances on all three valves, and
find them invaluable for fine adjust-
ment on the two H.F. valves, the
filament control of these two being,
as Mr. Harris stated, extremely
critical. The space saved by the
one hole fixing has enabled me to
align the two condenser dials,
which, in my opinion, improves,
the general appearance consider-
ably. When first using the set,
we found oscillation to be very
considerable; and even the potentio-
meter (an Igranic) was hardly
sufficient to control this. A faulty
V24 valve, with plate and grid un-
evenly fixed, was found to be the
cause ; and now that this has been
replaced by a sound valve of the
same make, the potentiometer
appears to be unnecessary and is,
in fact, never used.

A slight modification has been
made in the manner of fitting the
reaction coil to the plate telephone
circuit, so as to enable the panel
still to be withdrawn intact from
the cabinet when required, which
is not p0551b1e in Mr. Harris’s
design, owing to stiff permanent
leads from the last plate and the
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telephone. being taken .to the
wooden top of the cabinet. I take
these leads to two terminals in the
ebonite panelimmediately above the
detector valve, flexible leads then
going to the reaction coil on the
top of cabinet. A variable grid
leak is found to be unnecessary.

I get Bournemouth, naturally
very loud, also Newcastle, Glasgow
and Aberdeen practically when-
ever I want. Manchester is rather
elusive, but good at times, as is
London, which fades. Cardiff, the
nearest station, is curiously very
uncertain, and Birmingham can
only seldom be found. Eiffel Tower,

.Radiola and Ecole are generally

excellent. On December 30 at
6p.m. I received Rome loudly,
more faintly on the next night.
The German and Dutch concerts
are faint. America I have mnot
seriously tried for.

If any of your otherreadershave
constructed this set, I should be
very glad to know their experiences.

Ishould like to congratulate Mr.
Harris on the exceptional clarity
of his articles, and you on the
excellence of MODERN WIRELESS
generally.

Yours faithfully,
D. R. EDWARDES-KER.
Newton Abbot, Devon,
Feb. 4, 1924.

Thoroughly
BRITISH

Our Type AIl Condenser

SPECIAL FEATURES—

A.—Aluminium Screemng Disc, which, besides 'enhancing
the appearance of the dial as it lies flush with the panel, prevents
the hand of the operator producing capacity.

B.—Metal to metal adjustable bearings.

—for Panel Mounting—still retains all the special features
which have made it famous, and measure of its popularity
can be further judged in the fact ‘that _again we are able to
reduce our prices owing to increased demand. All Colonial and
‘Foreign orders receive prompt and efficient attention,

We

have large experience in handling Overseas trade.

BRITISH REPUTATION.—Your Condenser is not a “‘ FALLON”
unless the name ‘‘ FALLON *’ appears on same.

ALL-BRITISH MANUFACTURE.—Delivery . ex Stock. -Our
Motto is QUALITY FIRST, and every Condenser carries our
money back guarantce.

WE HAVE THE COURAGE OF OUR CONVICTIONS
WE PUT OUR NAME “FALLON” ON EVERY
CONDENSER WE MANUFACTURE ——

€.—Stout well-cut Aluminium Vanes.
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Plates. ; Retail Sellmg Price.
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19 - o L0003 5/6
15 .. . .00025 v.. 5/-
13 ™ I8 .0002 .4 /s

5 ol . Vernier 4/~
3 5o oy Vernier 3/6

NOTE CHANGE OF ADDRESS TO NEW AND LARGER WORKS.

FALLON CONDENSER CO.,

THE CONDENSER PEOPLE,

WHITE RIBBON WORKS, BROAD LANE, N.15.

LTD.,

Telephone : Tottenham 1932.
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Some S.T.100

Appreciations

__

Gas-pipe Aerials.

SiR,—There are many people,
it seems—I . meet quite a lot
—who cannot install wireless
owing to being unable for some
reason or other to erect an outdoor
aerial. This particularly applies to
flat-dwellers.

In your valuable paper I see
regular articles on outdoor aerials,
frame aerials, and makeshift
indoor aerials, but never any
suggestion of having no aerial but
using two earths.

I have been using the S.T.100
circuit for about six months now,
and find my outdoor aerial quite
unnecessary. I connect my aerial
terminal to the gas point in the
room and my earth to the rising
main (water, of course), and get
perfect results on the loud-speaker ;
in fact, it seems (this may be
imaginary) that the results are
clearer and of a better tone. I find
the 100,000 resistance unnecessary,
and I get no A.C. hum, which I
often get when using the outdoor
aerial. I use for 2L.O, with the
two earths, a 35 and 50 coil, or
50 and 75, Igranic. . The tuning is
remarkably sharp ; in fact, you can
easily pass it over. I use a .oox
A.T.C. in the aerial, and a degree
right or left cuts the station out.

It appears to me that with an
extra H.F. stage I ought to be able
in this way to tune-in otherstations
whilst 2O is working, although
only about three miles from 21.0.

However, my chief point is the
suggestion for flat-dwellers.

As you may pointedly suggest
that my gas-pipe, through insula-
tion at joints, is really acting as an
ordinary aerial, I would state that
with an outside aerial I.invariably
use the gas as my earth (terrible
thought to some people). I took
alead to the water-pipe to see if ths
results were any better, but I found
no difference whatever.

Yours truly,

G.R.S.
London, S.W 5.

[EpiTorR’s NoTE.—The use of the
gas-pipe as an earth with outside
aerial is dangerous, and should
never be permitted.]

An American Appreciation.

Sir,—I have been experimenting
with circuits for .about three
years. Your S.T.100 circuit gives
me the best results as regards
loudness of signals that I have been
able to get.

Two tubes equal three tubes.

I have received stations as far
as goo miles. I intend to keep on
experimenting with this circuit.

Yours faithfully,

Ray OEFINGER.
Bridgeport, Conn.

The Envelope Set.

Sir,—A few weeks ago I wrote
you with reference to my inten-
tion of making an S.T.1i00
wireless set from the instructions
and diagrams contained in Radio
Press Envelope No. 1.

I have used ordinary variable

condensers instead of those of
‘““Polar ” type, and considering
this is my first attempt at

fitting up a set, I am perfectly
satisfled.

On Christmas Eve I heard the
carols broadcast from London very
clearly on the loud-speaker ; while
on Christmas Day I took my set
to Haslemere, Surrey, and threw
a line over a bough of a tree,
attaching the end of the aerial to
this, and doing the same with
the other end of the aerial, attach-
ing it to another tree, the height
above the ground being about 22 ft.
The same evening we got Bourne-
mouth, hearing a lecture on moths
very clearly on the loud-speaker.
Here 'at Windsor I am . getting
better results on an aerial 22 ft.
long with buildings higher than
the aerial all round. Aberdeen has
been received clearly, and also
Birmingham and Newcastle.

I am afraid you will be weary
reading all this, but I feel sure you
will be glad to know how successful
I have been by following the in-
structions as supplied by you.

I am using dall-emitter valves.

Yours faithfully,
G. CHiLcOTT.

Windsor.
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Sir,—Having seen on

many
occasions letters published regard-
ing the S.T.100 circuit in your

valuable paper, it occurred to
me that another would not be out
of place.

I built up a set using the S.T.100
circuit some months ago, and the
results are more than I expected.
I have a single aerial 40 ft. long
and about 29 ft. high, and not
what one might term situated in
an ideal place ; however, I receive
all 'the B.B.C. stations very well ;
in fact, they come in on the loud
side. T also get, T take it to be,
‘* Paris School of Posts '’ with equal
strength. Aberdeen, Birmingham
and others come in just the same
as Cardiff, our nearest station. I
also pick up in the forenoon
Croydon Air Station very
clearly.

All components were purchased
from Peto-Scott, Ltd. I use Mul-
lard O.R.A. valves with a plate
potential between 45 and 50 volts
and three pairs of Western Electric
'phones in series. I think this
performance does -credit to the
inventor of the S.T.100, and also
to the manufacturers of the various
components.

I have several friends who have
heard this set and can bear out my
statement, and am always prepared
to demonstrate to anyone else.
After tuning in the various stations
I made out a list stating the coils
used and their position, also the
positions of the condensers, and in
the L.T. circuit I have a tumbler
switch, so that when a certain
station is required I simply plug
in the necessary coils, - place the
condensers, switch in, and there
you are. This does away with the
usual musical (or otherwise) sounds
when tuning in, which not only
upset yourself but all other com-
rades. In my opinion there is
quite enough of this at present
without my bhowling added.

I am, Sir,
Yours faithfully,
W. H. HaLL.
Porth, Glamorganshire.
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Size of Coil to

By G. P. KENDALL, BSc., Staff Editor

So many readers find difficulty in the choice of coils for desired wavelengths that the
Jollowing article is of especial interest and assistance

SO

Use

SOOOOOS
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ROBABLY the most efficient
method of tuning yet
devised is .that which

makes use of interchangeable in-
ductance units mounted upon plugs.
The correct size of coil for any given
wavelength can be plugged into
circuit with the minimum of trouble,
dead-end effects are absent, and the
whole of the wire in circuit ‘is use-
fully employed. The commercial
coils are made with such numbers
of turns that each covérs, with a
variable condenser of suitable size,
a range of wavelengths which over-
laps those of the coils above and
below in the series. This is a desir-
able arrangement, since it is a fact
that better signals are usually
obtained with a large coil and only
a small parallel capacity than with
a smaller coil and a large reading on
the condenser scale, for any given
wavelength.

The choice of the correct coil for
any particular station is therefore
a matter of some importance, and
also of appreciable difficulty to the

wavelength range of a series of coils
of the standard turn numbers to
cover the short and medium waves.
It is assumed that the coils are
wound upon a ‘‘former” of a
diameter of two inches (the standard
commercial size) and that they are
shunted by a variable condenser
having a maximum capacity of
0.0005 ¢F and a really low mini-
mum, no other apparatus which
would affect the tuning being con-
nected to them. In particular, no
aerial or earth is allowed for, and
therefore the wavelength ranges
covered are those which the coils
would give in a tuned anode or a
secondary circuit.

The wavelength ranges given
must, of course, be regarded as
approximate, since no mention is
made of the method of winding of
the coils. The figures given have
been averaged from a number of
tables of different types, but will be

. found. to hold fairly closely for

all the’ more common multi-layer
types,.such as the lattice and honey-
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novice. The whole question of turn
numbers is one which at first sight
appears most complex, but which
is capable of being made very
simple by the use of certain
tabulated information and an
understanding of the elementary
fact just mentioned—namely, that
where there is a condenser in paral-
lel with a coil, that coil should be
as large as possible.

The most useful type of table for
chcosing the proper size of coil for
any particular purpose is that which
gives the wavelength range of each
coil when used with a variable con-
denser of a stated capacity. Such a
table follows, and indicates the

Part of a set of interchangeable coils to cover all wavelengths

-comb. Differences in the method of

winding will produce small varia-

tions, chiefly in the minimum wave-

lengths. ]
Coil | Number | Wavelength
number | of turns |range (metres)
25 10— 2 50
2 35 150==—: 350
3 50 200 500
4 75 300—— 700
5 . 100 400—-—1,000
6 150 500——1,500
7 200 800——2,000
8 250 900—-—2,500
9 300 1,200——3,000
10 400 1,500——4,000
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Basket coils will differ more
seriously than the other types, since
they give slightly less inductance
per turn and their self-capacity is
considerably lower. Their mini-
mum wavelength with a given
condenser will hence be much
lower, and the maximum will
also be reduced, although to a
lesser extent.

To choose a coil from the table is
simple : The wavelength which it is
desired to receive must fall near the
tottom of the range of the coil, and
the correct coil to meet this require-
ment is easily ascertained by in-
spection of the table. For the sake
of example let us suppose that we
desire to pick a coil for the reception
of signals upon a wavelength of 3oc
meters. Upon referring to the table,
we find that this wavelength is
included in the ranges covered by
coils Nos. 2, 3 and 4. Coil No. 2,
however, is ruled out as being too
small, because the required wave
is quite near the top of its range,
while coil No. 4 is also unsuitable,
since 300 metres is its actual mini-
mum, and therefore if the variable
condenser chances to have a rather
large minimum value it may not be
possible to tune down to the
required wave. Itis then seen that
No. 3 is the correct coil, and a similar
process of reasoning would indicate
that No. 4 is the right coil for 400
metre reception.

Inactualpractice the figuresgiven
may be considerably modified by
several factors, the chief of ,which
is the minimum capacity of the
variable condenser. Remember that
when a condenser is set to the zero
mark on its scale there still remains

~a certain amount of capacity in

circuit, the magnitude of which
depends upon the design of the con-
denser. A good condenser is one
which has, among other desirable
features, a very low minimum value,
and this usually is to be found in
those possessing ebonite top and
bottom plates, and air dielectric. If
the condenser’s minimum is rather
high it will be necessary to use a coil
a size smaller, with a resulting loss
of signal strength. For example,
with an efficient variable condenser-
the coil to use in the tuned anode
for broadcasting is~ one ‘of 75
turns, but with a condenser of.poos
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performance a 5o0-turn coil will be
‘the largest that can be used.

The arrangement of the wiring in
the set will also affect the wave-
length range of the coils to some
extent. If the wires are all short and
well-spaced from each other little
difference will be found between the
wavelengths given by the coils when
in use in the set and when measured
in a test circuit, but if on the other
hand long leads are taken off to
switches, coil holders, etc., and the
wiring generally is straggling and
tangled up, the effect will be to add
all the stray capacity of these wires
on to the minimum capacity of the
condenser, and again it may be ne-
.cessary to use a coil onesize smaller
than could be employed .in an
efficient set.

The matter is rather less simple
when we come to consider the size of
coil for the aerial circuit, because
here we have not merely the induc-
tance of the coil and the capacity of
the variable condenser to consider,
but also the unknown quantity of

MODERN WIRELESS

Wave Stations to be Aerial Anode .
length received circuit circuit  [Reaction
300-500 British Broadcast- I 35 50 50,75 t 75
ing and Shipping
600 Shipping 50, 75 100, ¥50 100
800-1,000 | Aircraft 75, 100 150, 200, 150
1,050 Hague - & 75, 100 150, 200 150
1,785 Radiola (Paris) [ 100, 150 250, 300 200
2,600 Eiffel Tower .| 200, 250 300, 400 200

the capacity of the aerial, which, of
course, varies with different speci-
mens. Itis therefore impossible to
give definite figures which will fit
the case of any aerial, but thegeneral
rule is to allow one size smaller for
the aerial coil, having decided upon
the correct size for the tuned anode
cotl. It will often be found, how-
ever, that a still smaller coil is
needed, as is shown in the table
above.

This table assumes an aerial
tuning condenser of 0.0005:Fand an
anode condenser of 0.0003 pF. The
alternativesizes given for the anode

coil are intended to ‘show which
coil to use in the two types of sets :
(@) the efficient set with short wiring
and low minimum condensers (large
coil) and (b) the other kind of set
wherein a smaller coil must be used.

Most of the manufacturers of coils
now supply a special set of *“ short-
wave '’ or “‘concert” coils for
broadcast reception having dis-
tinguishing letters or numbers which
do not indicate the number of turns.
With these coils it is usually correct
to use a No. 2 or 3 in the aerial, and
No. 4 in the tuned anode for broad-
cast reception.

-
CONOMIC

“ XTRAUDION ”

The great silent Amplifier, Whether

fur H.F. or L.F. the “ Xtraudion”
Valve gives the most perfect

undistorted Amplification and
it uses little more current

than a Dull Emitter,

only wants .4 amps at
4 volts,

|
lfcm(m:l
1 !

It

The DRUMMOND 4-in. Multi-purpose Lathe.

PRICE

12/6

Make it yourself!

—half the fun in Wireless is gone
if you buy everything complete

Winding coils, turning up formers, plu:s, knobs—a hundred
and one jobs, drilling, slotting, boring, screwcutting—all may
be done well and chesply on the Drummond. A contact stu |
—or a bush for your car—make it yourself, and pay for the
athe with the money you sa.e.

DRUMMOND Bros. Ltd., &aromb.

——Post this Coupon——

“RECTARITE”

The Great Detector.
The Crystal that

makesLoud Speakers
talk, Send for our
Radio List and read
about these two inventions

and all other requisites.
Send 4d. in stamps,

# Rectarite * is sold in Glass
Tubes, price 1/6

Send for Trade Terms.

Please send me, post Name ..,

B tiath of youy small D S Y P AP
lathes, with dctails of
deferred payment

s Address ', TR = | S e — o ..
Head Office : 10, FITZROY Showrooms : Brancn and Works : {Send in unsealed en-
SQUARE. LONDON, W.1, | 303; EUSTON RD., N.W.1 TWICKENHAM, velope forid.) = ..... D S P TPP PN

e e
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A PRIZE-WINNING SET

An ambitious receiver which has given remarkably good results.

An exterior view of the Woolwich Radio Society's set.

" € The * Sparta " represents a definite advance m Loud Speaker

. _ construction. Singularly free from distortion, 1t permits a
degree of clear and sweet-toned reproduction hitherto un-
attainable. The distinctive appearance of the * Sparta”
makes it a worthy addition to any scheme of furnishing.

qTo see and hear a * Sparta ™ is to realise why it,has been

" - Fcalled ¢ The Ultimate choice of the connoisseur.” It will

be well worth your while to learn more about this remarkable
instrument. 5

Type **B'" 120 ohms. The

Type ** A" 120 ohms, 5 first Loud Gpeaker to provide

Type “ H.A,"* 2,000 ohms £4:15:0 for additional control through

a 6-postition tone selector.

trat the
PZZZ’:L'-“' Z;fd s'gmm Type “* H.H.A."" 4,000 chms
are given during broad

£5 :15:0
casting hours at Gamages, Write to-day for Lists No. 315 and 316.
Harrods, Selfridges, the

L2 i S pULLER'S UNITED ELECTRIC WORKS, Ltd.,

City ~ Accumulator Co., o s

Lid., , Mark Lane, Telephone: - g 3 5
E.c.3,73m., ™l oo (€ lines).WOOdland Works, Chadwell Heath, Essex.«ruler, Chadwell Heath.”
own depots. London Depot, 58, High Street. W.C. 2.
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The * Royal’’ L.F. Transformer

From Messrs. R. A: Rotheniel,
Ltd., comes an attractive tvpe of
L.F. intervalve ‘transformer, of
particularly fine workmanslup and
finish. It is of a compact type,
measuring only 2%in by 24in,
Small terminals are provided on
the front, making rapid changes of
connections in experimental work-
an easy task. On trial in actual
reception, excellent amplification
was obtained without noticeable
distortion. Tested - with - the
*“ Meg " by 500 volts D.C. between
windings, and from each winding
to the metalhc casing; the insu-
lation’ proved exceptionable.

A Small Drawing-room
Loud-Speaker

A great step .of advance n the
direction of adapting the radio-
phone for permanent introduction
into refined homes is implied in the
design of the Ultra Hornless loud-
speaker.

The sample submitted for prac-
tical test took the form of a *‘ bon-
‘bon box *’ of chaste appearance, in
black and nickel-plate, some 5 in.,
diameter and a little over 2in.
deep, standing on three low feet.
The small terminals were under-
neath, as also the adjusting knob
(of comfortable size and smooth
ad]ustment) so_that the connecting
wires were readily overlooked, and
no suggestion of a mechanical or
electrical instrument remained. It
could be described as elegant, but
inconspicuous, and ‘eminently suit-
able for use in, a drawing-room,
where it would take _its place
amongst other ornaments, or on
account of its small ize thight easily

(o]

be concealed amongst table decora-
tions, etc.

The instrument owes 1ts techmcal
eftectiveness to the use of a very
large and exceedingly thin dished
diaphragm,the electrical mechanism
concealed in the base bemng of
more or less conventional design.
The diaphragm is protected by a
metal grid and gauze on the top.

On actual trial, with a receiver
which was known to give loud and
undistorted reproduction, the tone
was ooticed to be soft, but loud
znough to fill a small room. There
was 1o noticeable distortion; the
tone was as pure as that with a
crystal and good head-phones, the

The Ultra hornless loud-speaker.

gramophone
absent. }

We anticipate a considerable
increase in the popularity of loud-
$peaker reception when the non-
technical public begin to realise
that a loud-speaker need not be the
blatant, raucous thing that they
have been accustomed to find it;
but can be made as pleasant and
refined as this example.

suggestion  being
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A Crystal ﬁe_:ector

. A covered crystal-detector, of
the cat’s whisker-galena . order,
which is made as a scientific instru-
ment, with micrometer adjustments
is the * Mic-Met"” Crystal Rec-
tifier, a sample of which has been
submitted for test by J. Arrigoni.

This is of the horizontal type,
with glass barrel and ebonite ends ;
it 15 adapted for mounting on two
terminals or small bolts spaced at
2} 1., slotted metal feet being
provided for this -purpose.

Both crystal and cat’s whisker-
holder rotate anid advance by means
of ,_ﬁ_ne.-*hre_acj screws  working
against. springs; - but these are
‘eccentric to one another, so that a
shghtly-cranked ‘cat’s-whisker has
a- radial motion over the crystal
which, combined with the rotation
that can be given to the crystals
holder, effectively searchés the
entire exposed face of the crystal
The latter "is held in .a capsule
(which screws right out in a few
turns) by a spring plunger, no set-
screws or Wood’s metal being
necessary. = Accordingly, it is an
easy matter to turn over the crystal
to expose a fresh surface, or to
replace it wholly. The advance-
ment of the whisker is effected by
an independent -micrometer screw,
which was found to work smoothly
and without shake.

The whole mechanism was found
to operate with conspicuous ease
and certainty, with a refreshing
absence of shake and back-lash.
Few detectors.are as immune from
the effects of accidental shocks or
vibration, and the - ‘fihding of
sensitive points on the: crystal
became a positive and systematic
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process, in place of the usual blind
scratching. By actual measure-
ment of signal-strength produced on
the crystal with the local broad-
cast station’s wave, it was possible
to check up the effectivéness of the
setting ; with this instrument it
was possible to find quickly an
optimum setting without the use
of the phones at all.

An example of the careful thought
that has evidently been put into
the design of this instrument is the
provision of a tiny chuck to hold
the whisker. The detector can be
heartily recommended for use with
any crystdl set, and should do much
to facilitate the most irksome part
of crystal reception : the repeated
search_for these elusive sensitive
spots. "

Plug-in Coils

We have had an opportunity of
submitting to a thorough trial and
measurement of efficiency in recep-
tion, five coils, Nos. a, A, B, C, D, of
the type put on the market by
Messrs. Gambrell Bros., Ltd.

These coils correspond roughly in
inductance value to the standard
type of plug-in coils of about 23,
40, 60,- 85, and 120 turns respec-
tively. The makers claim an un-
usually low distributed capacity
and large tuning-range in con-
sequence.

The design is peculiar, in that the
windings are actually in the form
of a regular nine-sided figure, being
wound on and supported by nine
sets of small spacer-bars that pass
through slots in the circular side-
cheeks of the coil. The finished
coils have a uniform diameter of
approximately 4 in.

On trial, the resistance of the
coils was found to be about normal ;
but both tuning-range with a given
variable condenser and measured
signal-strength in broadcast recep-
tion were sensibly higher than are
usually observed with purchased
coils. The efficiency of the A coil
in the reception of 2LO was
numerically considerably above
that of amy other coil compared
with it under identical circum-
stances. The five coils covered
conveniently from some 200 to
around 1,500 metres wave-length
on a P.M.G. aerial and with a
tuning-condenser - of reasonable
size, and proper choice of reaction-
coil could be made throughout the
range.

Two-Coil Holder

Messrs. Gambrell Bros.,, Ltd.,
have sent in for trial a two-coil-
holder for use with their unique
type of plug-in coil, which permits

W IERWBIE'S 'S

of exceedingly close coupling when: .

desired, and enables the coupling
to be reduced actually to zero by
withdrawing the moving coil and
rotating it into a position where it
is at right angles to and in a line
with the axis of the fixed coil
This is achieved by a swinging
arm, on which the moving coil is
mounted at an angle of 45 degrees,
actuated by a handle sufficiently

long to minimise hand-capacity

effects.

The holder is mounted on a small
ebonite panel 5 in. by 4} in., adap-
ted for screwing on to the top of
a cabinet, etc., with the coils in a

The Gambrell coil holder.

vertical position. A certain clear-
ance is required for the connections
and fittings at the back of the small
panel. A spring-washer is fitted
on the moving spindle, a set-screw
locking the nut behind it; and
ample bearing surface is provided,
so that the spindle and arm move
steadily ; it would be inadvisable,
however, with this pattern, to
mount it on the side of a cabinet.
The plug fittings are of the stand-
ard size; but the holder proved
unsuitable for other makes of
plug-in coils. The large Gambrell
coils swing up readily, barely
scraping one -another, until the
two coils are practically flat one
against the other.

Connection is macde to the moving
coil by flexible wires. We noted
with approval the reasonably large
and convenient terminals fitted
on the base.

On trial, the insulaton proved
excellent. In actual reception,
using Gambrell coils, a smooth
control over reaction-coupling was
observed, making fine tuning pos-
sible, and greatly facilitating the
process of searching for distant
stations.

Non-Inductive Resistance Strip
We have received .a sample -of
the * Nonindohm *’ resistance rib-
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bon, put on the market by Messrs.
British Radiophone, Ltd. This
consists of a double tape of {fabric,
about {in. wide, with a 3-16in.
centre gap occupied by a ladder
of the fine (continuous) resistance
wire, which is bare of insulation,
but spaced in this manner by being
woven right into the fabric at the
edges, so as to avoid short-circuiting
contacts and at the same time pro-
vide easy contact for external
tappings.

On test, a foot length offered
about 400 ohms resistance. The
wire is rated to carry o.15 amperes
without undue heating.

For potentiometers, both of the
fited type for controlling H.F,
valves, and for sliding contact
types, and for auxiliary resist-
ances for the .06 D.E. valves, this
convenient and compact form of
resistance has obvious applications.
Otler possibilities will occur to the
electrical experimenter.

A Unit Moving Coil Holder

A coil holder of similar gocd
finish and insulation resistance is
that made by the Grafton Electric
Co., for screwing on to a base or
panel A spindle with knobrotating
in metal bearings carries the coil-
holder ; and electrical connections
are taken through these bearings,
instead of by ﬂexxb]e wires. On
trial, the action was smooth and
positive, the electrical connection
being reliable and silent. We
would like to see, though more
effective counter-sinking of‘ the
bolt-heads behind the base ; anq
rather larger terminals would be
of advantage.

Insulated Connectors

A sample of their “ Jiffy-Link ”’
insulated connector for use in
wiring radio apparatus, switch-
boards, etc., has been sent to us
for examination by Messrs. Love-
land Bros. and Sons. This sample
consisted of a length of No. 20
bare copper wire, enclosed in
insulating sleeving, with a terminal-
eye formed securely in the wire at
each end, for application on an
ordinary type of terminal.

The makers list lengths from
}in. to 24in., with eyes of Nos.
3 or 4 B.A,, and with a variety of
different coloured sleevings; they
mention further types of the
same linking device.

For those who are particular as
to the appearance and arrange-
ment of their wiring, and who
dislike soldering,these links present
some obvious advantages.

{Continued on page 519.)

i
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Secure Perfect Radio Reception

BY USING

“IGRANIC RADIO DEVICES”

IGRANIC HONEYCOMB CONCERT
COILS.
(De Forest Pat. No, 141348),

In addition to the existing range of
gimbal and plug mounted honeycomb
coils, we have now developed a set of
concert coils which are suitable for the
range of wavelengths covering the British
Broadcasting Company's stations. Sup-
plied in sets of four only.

PRICE £1 PER SET,

IGRANIC 30-ohm RHEOSTAT for
DULL EMITTER VALVES.

With the introduction of the new Dull
Emitter Type Valves, Igranic radio
enginecrs have developed this 30-ohm
rheostat. The method of construction
ensures smooth and silent operation.

PRICE 7/-

IGRANIC: HONEYCOMB - COILS,
(De Forest Pat. No. 141344),

These coils are scientifically designed
and carefully made, and are renowned for
their high efficiency, low self capagity,
small absorption factor and mijnimum
high-frequency resistance. Made in two
types—Gimbal and Plug Mounted. Wave-
length range approximately 100 to 25,000
metres.

FILAMENT RHEOSTATS
(Pat. No. 195903).

“ lgranic " Filament Rhecostats ensure
smooth znd silent operation under all
conditions of filament control. Adjustable
‘contact fingers. Nickel finish. Resist-
ance range from zero to four ohms by
fine variation. Supplied in two types—
Plain and Vernier.

PRICE : PLAIN, 4/6.° VERNIER, 7/-

TRIPLUG COIL HOLDERS.

Widely known for the accom-
modation of the Honeycomb
Standard Plug-in Coil. Movable
sockets are provided with ebonite
handles to permit of adjustment
without capacity eflect ca
by close proximity of operator’s
hand. Finest nickelled fittings;
instrument finish.

PRICE 16/

INTERVALVE TRANSFORMERS.
(Pat. No. 205013).

By recent improvements in design these
transformers have brought low frequency
amplification of speech and music up to
the highest stage of satisfactory repro-
duction, Scientifically constructed of
the finest materials.

PRICE : SHROUDED, 21/- OPEN, 20/~

VARIOMETERS.

Made in the two types as illustrated. Type ' H ” for tuning the
aerial circuit and type “S.R.” for the anode circuit of a high
frequency valve, Both covering an approximate wavelength
range of from 150 to 800 metres in their respective circuits, they
accomplish all that could be desired in variometer tuning. Rotor
and stator of hard moulded ebonite. Rotor externally and stator
internally wound.

PRICES: type H 15/-, type S.R. 18/~
Complete in both cases with knob and dial.

TYPE H.R. VARIOCOUPLER.

This variocoupler covers the entiie range of B.B.C. wavelengths.
Stator and rotor of hard moulded insulation. Windings self-
supporting and impregnated solid, Tapping points shown on
stator are staggered to facilitate soldering of connections.

Highest possible grade of workmanship and finish.

PRICE 19/~

Obtainable from all high-class dealers,

Manchester : 30, Cross Street.

Birmingham : 73-4, Exchange Buildings, New
Street.

Glasgow : 50, Wellington Street.

Cardiff : Western Mail Chambers.

Bradiord : 18, Woodview Terrace, Manningham.

149, Queen Victoria Street,
LONDON.

Write for List 2160,
Newcastle : go, Pilgrim Street.

Concessionnaire for France and Belgium :
L. MESSINESI,
125, Avenue des Champs Elysees, PARIS,

94, Chaussee d’Ixelles, BRUSSELS
Works :
Elstow Road, BEDFORD.

In replying to advertisers, use COUPON on last page
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How to determine suitable Values for Characteristics of Exide Batteries.
Rheostats.

I WD S
PLATES TYPES
TABLE 3. 4 a3 €ZsCX
Values of Resistance and current carrying capacity of, E InIE
Rheostats in Filament Circuits, F =

3
—

T T e T, T
Leane s0d Contnuoa curre i yiog apecy o bt
Type ot Valsa Nove.—Ba simont ail wats, each rheastat controls one vaive oaly,

Dvatve. | Zvatves. 3 valves « vaives. S caives, |

f

Ordinary Bright Emitters{ 28 ohms. | 15 ohms. | 1lobm. | &ohm. | .6 ohm.
{No. of Cells = 3) Famp. | 14 amps. | 21 amps. | 26 ampe. | 35 ampe

Type R, Dull Emitter .| Sohm. | 3ohm. | 2okm. | 13 chm | 1 owm ) (i
{No. of Cells = 1) .4 amp. 8 amp, 1.2 amps. 16 amps. 2.0 amps.

Lsetres BRIV K ATE
i A

T

LG Dt

“PeaNat,” Dull Emitter] 48 ohms. | 24 ohms. | 16 ohms. | 12 obms. | 1.0 ohme
{No. of Cells = 1) 25 amp. | 5 amp. | .35 amp. | L0 amps. |15 ampe. |

e

1

.06 Ampere, Dull Emitter| ¢ 27 ohms. | * 14 ohms. | *9 ohms. | *7 ohms, | *5.5 ohms. - wrt W oscranr
(No. of Cells = 8 06 amps. | J2 amps. | .18 amps. | 24 amps. 3 amps g

el

© NUTE 31t 18 3dsuadle that the rasmtances for the .05 xmpare valva ba in 1wo sactions 1 half tring
[ r half vanisbie. For example =—In u ong vaive st 14
ries with the hecstat and val

»

ity
baving & resstance of 13 ohms.

obeat
e, the vamiabis eheomtat . b T
FH:_q ATE TYPE
HYH HZ

-

an
£

It is ossential that suitable filament rheostats be used in
conjunction with the above. valves and batteries, in order that’ the
best results may be ubtained. It should be specially noted that most
of the rheostats now offered for sale were designed for use with bright °
emitter valves, and are unsuitable for use with the new dyll emitter
valves |

_AMAICS L BT
awnnts

It 1s important to have the resistance of a value sufficient to
reduce the voltage to the minimum voltage required, as otherwise the
filament will be over-heated’and this will, in, some types of dull [
emitter valves, reduce their efficiency to that of the bright emitters. &
@n the other hand, if the resistance be of too higl a value, the -
greater part of it is useless, and the regulation on the usefu! part is b .
comparatively coarse. B Tle above curves give the actual capacity obtainable at various
! rates ol discharge.

s
1
1
1
i

I

OnCAMK

Bl
b

To obtarm the correct value of resistance required, the f;wllowing

formula may be used ; Note that the values on the vertical scale are given per positive

Value of resistance required = plate. (The figure following the alphabetical symbol by which the
(Numbu,':xegn;in S.a %,2)~(Lowest voltage required to operate valvel various cells are camlogucdB denotes the number of positive plates}.
(Current requited per valve} x (Number of valses controlled by rheostat) © 1 Example: A CX 5 cell discharged at 5 Amperes (= t ampere

: PR . : 5 per” positive plate) would give that current continuously for
o E;;):n:ll::.“s given in Table 3 h:'ne bf"} obtained by the use of S pinaiatclySINelss,

-8 8 s

The above illustration gives an idea of the amount of valuable
information contained in the new 12-page EXIDE Booklet.

The book has been entirely re-written, and contains much technical
information of value to every wireless user.

A Post Card will bring a copy by relurn.

Ask for BOOK 4027d.

« LONDON:
e b ) b ELECTRICAL STORAGE ~ ,  O'PON:
Nr. Manchester. &) [][un B COMPANY LIMITED. glveiuiflvi’t.cz. g

BIRMINGHAM : 57 /58, Dale End. MANCHESTER : 1, Bridge Street.

E MANUFACTURERS OF

Th o . .

'he long life battery.
AND CHLORIDE BATTERIES FOR HOUSE LIGHTING,
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Tested by Ourselves
(Continued from page 516.)

A Valve-Panel Window

A neat window-fitting for use’

with the modern type of valve-
mounting behind the panel, for
viewing the state of the filament,
is produced by the Grafton Electric
Company. This takes the form of
a plated ring 1}in. diameter,
with a false ring for the reverse
side of the panel, fixing by three
small bolts. The 1in. diameter
window thus formed is filled up by
fine metal gauze. The fitting is well
finished and would grace any set,

A Plug-in H.F. Transformer

A high-frequency transformer
suitable for the broadcast wave-
lengths, and of the small plug-in
variety, wound on an ebonite
bobbin, has been submitted for
test by Messrs. Edison Swan
Electric Co., Ltd.

On test with a standard type
of two-valve set, it was found to
tune well over the range from 390
to 600 metres and to give satis-
factory amplification in this region.
It is neatly finished and strongly
constructed ; it proved convenient
in use, and with reasonably large
series aerial condenser there was no
trouble with instability when using
one H.F. stage.

Filament Resistance _

A type of filament resistance
which will appeal to the amateur
constructor is that marketed by
Messrs. Edison Swan Electric Co.,
1td., samples of which have come
to us for practical trial.

The resistance is of the usual
circular type for mounting behind
a panel ; it is provided with screws
and already tapped bosses for this
purpose. The contact is thade very
positively and smooihly by a
special spring device mounted on
the end of a moving arm, and the
latter is fastened securely to its
spindle (whie allowing for longi-
tudinal adjustment to accommodate
different thicknesses of panel) by a
substantial set-screw, which repre-
sents a commendable improvement
over the customary rather insecure
type of fastenmg Substantial
terminals on extension arms, well
away from the moving parts, will
dehght the home constructor. A

sturdy and positive stop at “ full- -

on ” and ‘“-ofF’ - positions -is -pte-
vided, and ~an:{ndicator omn‘‘the
"neat knob which operates the device.
The resistance is around 4 ohms ;
in actual operatlonrlt carried the
current foj ‘g an:R wvalve without un-
duly heating and gave smooth and
silent control. It is well finished,
the workmanship being consxder-
ably above the average.

Ella Converter

ROM DMessrs. Lionel Robin-
son and Co. we have re-
ceived for test two “Ella ”

battery chargers (A.C. model).
Both of these instruments have been
carefully tested in actual work by
different members of our staff in
differznt districts. The charger,
as will be seen from the illustration,
is of the vibratory typeand is fitted
with a pole indicating ammeter and
-suitable leads for quick attachment.
To charge a battery it is merely
necessary to connect the cell to a
pair of leads and plug-in a con-
nector into the mearest lamp
socket. The charger starts to
function immediately and gives a
** taper " charge, that is to say, the
charging rate for " a discharged
accumulator starts fairly high and
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steady hum which might be annoy-
ing in a living .room, but would
cause no inconvenience in a cellar or
outhouse where such devices are
usually  used. Altogether it
appears to be a thoroughly reliable
type of vibrating rectifier.

Headphone Pads.

We have received from N. Hey-
wood a sample of rubber pads for
fixing on the earpieces of headsets,
in order to exclude outside sounds
and give greater comfort in a long
session of listening.

These take the form of circular
discs.”.of sponge rubbeér, 2} in.
diameter, with a centre aperture,
and are intended to be fixed to the
ebonite caps by means of a solution,
a small .tube of which was enclosed
in the box with the pads.

On extended practical trial, the
greater comfort and isolation from
casual interference by external
noises was noticeable, particularly
in exacting and lengthy experi-
mental work. The band of the
‘phones had, of course, to be sprung
out somewhat to accommodate the
extra thickness; it was observed
that the fixing solution supplied
did not hold for long, and was best
substituted by shellac. The device
will no doubt appeal to those whe
have to use crystal sets under ad-
verse circumstances and to the
serious experimenter who is con-
demned to wear the head 'phones
for hours at a time.

Microstat Filament Resistance
Messrs. Wineberg & Co. have sub-

® mitted for trial a sample of their

Ella Converter.

tapers off as the battery reaches the
fully charged point. This, of
course, is a desirable character-
istic.

A number of wireless accumula-
tors were charged with the in-
strument, which was kept running
without interruption for a con-
siderable -time. The charging rate
averaged about 3 to 4 amps, and
although the instrument became
quite warm after about an hour's
working, the tempefature did not
-#hcrease above a safe point; there
.being ample heat radiating surface.

~Even after a prolonged rfun it was

-.commendably free from sparking,
and in fact - only a very occasional
scintillation was perceptible even
with the heaviest load. Adjust-
ment of the vibrator is made

possible by two millet screws, and

once the best adjustment has been
found it can be left for -very long
periods without alteration. In
action the vibrator gives out a
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~ ‘Microstat filament resistance, which

by the use of resistance ' discs
compressed by a screw is claimed
to’ give particularly smooth and
uniform control of the filament
current.

This instrument takes the form
of a small brass cylinder, adapted
for one-hole fixing through the
panel in an extremely simple man-
ner; . conmections are made to
soldermg tags at>the rear end.
Thus it occupies:very little space
in the receiver:

On trial in @actnal reception, the
device ‘proved capable of handling
the current for- two R valves
without distress ; ‘while at the same
time excellent control was obtained
‘with a. pea-nut type of dull-
emitter wvalve, with which narrow
adjustment of filament current is
called for. The resistance proved
silent and constant:in continuous
use. At the very réasonable price
asked for this instrument, it can be
well recommended for amateur
construction.and experimental work
alike.
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T is intended wunder. this
I heading to. deal month by
month with various rather
out of the way faults which occur
in receiving sets. The writer has
kept for some time a record of those
which have happened to himself
and has also noted down such as
have been experienced by his
friends at various times. Some
are fairly straightforward and
‘might have been discovered almost
at once if luck had been upon
thesearcher’sside. Others however
are of quite a different nature and
unless one had some idea of what
to suspect it might have been—
indeed it usually was—a long and
difficult business to track them
down to their sources. It is hoped
that readers who are interested
will give others the benefit of their
experiences by sending in brief
accounts of such breakdowns, giv-
ing all the necessary details of the
way in which the trouble first
manifested itself and of the means
whereby it had been eventually
traced and cured.

A Wise Precaution

When asked by a beginner at
wireless what is the most useful
instrument .to . buy,  the writer
always recommends the purchase
of a milliammeter and strongly
advises that it should be kept
wired in series with the high
tension battery when the set is
‘working, in the way shown in Fig. 1.
If this is done one has one’s finger
so to speak always on the pulse of
the set and one’s search for faults
when they occur is considerably
narrowed down. Take for example
the case of a set such as that shown
in Fig. 1. The milliammeter read:
ing when the set is working per-
fectly is taken and noted down for
“future reference. Let us suppose
that it is. two miliamperes. 1f at
any time signals-became weak the
“first thing to do is to glance at the
pointer of the instrument. Should
it still register two milliamperes we
know (a) that there is nothing
.wrong with the plate circuits;
(b) that the valves are above sus-

picion' as regards at any rate
three out of their four connections
(filament and plate) ; (¢) that we
need not look to batteries or
battery connections for the source
of the trouble ; (d) that there is no
short circuit or broken circuit on
the high tension side of the set.
This narrows down the field of your.
‘search to quite small dimensions.
The fault, if it is not in the phones,
must lie either in the grid circuits,
which include grid condenser, grid-
leak and transformers or in what

we may call the tuning part of the -

set. So far as transformers - are
concerned we are limited to the
secondaries, for their primaries are
in the high tension circuit. By the

tuning part of the set is meant

(r) the aerial; (2) the earth;
(3) the aerial tuning inductance,
and aerial tuning condenser; (4)
the closed circuit inductance and
closed circuit condenser. The grid
circuits can be tested out very
easily Begin with that of the

tauit tne muliammeter will register
an increase as it moves upwards to-
wards the positive end. Having
‘thus tested all the rest of the set
nothing remains but the aerial
and earth, and the fault will be
found in one or other of these.

Uses of the Milliammeter

Besides enabling you to trace
faults the milliammeter will tell
you a whole host of things about
your set. You wonder perhaps
whether oscillation is taking place ;
watch the pointer of the milliam-
meter "as you tighten couplings or
_adjust.the variable condenser. As
the oscillation point is approached
the needle will begin to fall back a-
little, and when the set actually
oscillates it will drop quite sud-
denly to someéthing very much
below the normal reading. Are
you running your filaments too
bright ? The milliammeter will
tell you. If without any increase
of plate voltagé you find a slightly

i~ 00900000900 —p-——<

Fig. 1.—Houw to connect a milliammeter.

dow frequency valve. Increase the
negative potential of the grid
‘biasing battery and watch the
milliammeter. If current passed
decreases, “this grid circuit is as it
_should be: -If not there is a fault.
-Test the rectifier in the same way
by removing the gridleak and con-
necting the grid battery in its
place. The high frequency valve
may be tried simply by moving
the slider of the potentiometer
from end to end. If there is no
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higher reading than normai shown
then you are obtaining a greater
-emission by overheating the fila-
-ments.  In the same way if the
filament voltage remains .un-
. changed the milliammeter will en-
-able you to see whether you are
using * too high a voltage from
-the high tension battery. It will
tell you better than any voltmeter
the condition of either battery.
For testing the low tension ‘battery
you require a 1.000 ohm resistance.
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This may very well take the form
of a single wound telephone bobbin
such as may be purchased from
advertisers from a shilling. Wire
this in series with the accumulator
as shown in Fig. 2, and take the
reading when it is fully charged.
If the resistance has its stated value
the reading will be 6 milliamps ;
in fact with a resistance of 1,000
ohms the milliammeter becomes a
volt-meter, each milliampere repre-
senting one volt. If the value is

Fig. 2.—Testing the accumulator,

slightly different you can cal-
culate it at once by Ohm’s Law

Ry ]é Once the resistance is

known exactly the voltage can be
measured at once by the formula
1,000 x E = C (milliamps) x R
(ohms.) For example if the read-
ing’ is 9 milliamperes and the
resistance 500 ohms then

1,000 x E =9 x 500
1,000 x E = 4,500
Therefore E = 4.5

To test the high tension battery
it is best to use a resistance such as
that employed in anode circuits
with a value of about 50,000 ohms.
Its true value may be found in the
same way as before by actual test
with the milliammeter and a new
high tension battery. Futureread-~
ings can be worked out in a moment
by the formula. This method has
the great advantage that it throws
only a very small strain upon the
high tension battery when the test
is made, for the current passed even
with a 100 volt battery will not
exceed two milliamperes. Milliam-
meters are not expensive to buy ;
in fact they can often be picked
up from dealers in disposals goods
for quite small sums and anyone
who requires one will soon find
that it is an extremely good
bargain. The best type to pur-
chase is one with a scale reading
from o to 20 or 25 milliamps. As
the divisions are fairly large there
will be no difficulty in obtaining
quite an accurate reading.

A Curious Case

Here is a strange case, liable to
happen to anyone, which occurred
to the writer some time ago before
a milliammeter was fitted to the set.

On the previous evening reception
bhad - been. very good indeed, but

this time when the set was switched

on signals had fallen off to but a
fraction of their proper strength.
The set was a four-valver with two
high frequency stages, tuned-anode
coupled, a rectifier and a note
magnifier. Aerial and earth came
through all tests with- flying
colours, there was nothing wrong
with any of the coils or the con-
densers which tuned them, no loose
connection or short circuit could be
found in connection' with any of the
plates or grids. The telephones
and transformers were tried and
found perfectly in order. The
batteries were up to their full
voltage. All terminals were tested
and found properly tightened up.
The valves fitted tightly into their
sockets’and no grid had sagged on
to a plate.

When all these tests had been
made it seemed as if nothing else
was left to be done and the matter
might have remained a mystery
had it not occurred to the victim
to take a new valve (dull emitters
were being used) and to try the
result of using it to replace each
of the four in turn. Nothing
happened when it was placed in
the sockets of the high frequency
valves. or the rectifier, but when it

was employed as a note magnifiér

signals suddenly resumed their
wonted " strength and - ‘clearness.
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ploying the very useful milliam-
meter. This particular defaulting
valve was cured eventually by
being run for a considerable time
with the plate current switched off.

A Curious Occurrence

One night the set, when "ad.
justed to the known setting of
2LO, responded so weakly that
signals were barely audible in
the loud speaker though normally
they could be heard all over the
house. Though usually the par-
ticular set in use (one high
frequency, aperiodic transformer
coupled, a rectifier and two note
magnifiers) was so stable that it
could not be made to oscillate
upon broadcast wavelengths, it
was now found to emit squeaks
when either the tuning condensers
or the coupling between primary
and secondary- circuits were
altered. A trial showed that 2L.O
could be brought in by leaving the
secondary at its normal setting
and increasing the capacity added
to the primary to something con-
siderably beyond the ordinary
amount required. But when this
was done the set was very unstable,
oscillating on the slightest pro-
vocation. )

The cause was not discovered for
some minutes but a little thought
showed that something must have
happened to either aerial or earth.
A walk outside showed that the

[P P —
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Fig. 3.—A disconnected earth lead makes the set unstable, though
signals can be brought in by increasing the capacity of the A.T.C.

The mystery was solved instanter.
The low frequency valve had
suddenly fallen off in its emission
either through ageing or because the
filament had at some time during
the previous reception been worked
at rather too high a temperature.
This is a fairly common fault with
dull emitters. if one does not
exercise extreme care when using
them. It can be detected either

‘in the way indicated or by em-
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earth lead was no longer attached
to the terminal of its insulated
tube. A recently acquired puppy
had found it a splendid thing to
play with and his teeth marks
on the insulation of the wire showed

" that he had pulled.and pulled until

it came adrift. A note was made
for future reference: if the set is
unstable and if more capacity is
required in the aerial tuning cou-
denser examine the earth lead.



MODERN WIRELESS

Transformer Trouble

Here is another rather strange
case. I received from a corre-
spondent some time ago a long letter
—it contained six quarto” pages—
in which he told me that a. per-
fectly untraceable fault had
occurred in his 5-valve set (2 H.F
transformer coupled, a rectifier
and two note magnifiers). Here

is his account of the mishap.
On the Thursday evening the set
had been working perfectly. When
switched on the next evening it re-
The greatest

fused to function.

either the high frequency or low
frequency valves or both at will.

In this way one can make ex-

tremely rapid tests without the
necessity of using any instruments.
One of the simplest systems of
doing this is as follows :—Place a
group of four terminals upon the
panel in the neighbourhood of the
first H.F, valve.
are connected (A, B, Fig. 4) the
leads from the secondary -coil of
the tuner. The other two (C, D)
are connected to the slider of the
potentiometer and to the grid of

To two of them’
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and FH are re-connected so as to test
the H.F. side. This having been
done one can rejoin KM and LN
so as to see whether the fault, if
not so far discovered, is in the note
magnifiers. If ‘preferred double
pole single throw switches may, of
course, be used instead of the four
terminals, but I much prefer the
latter since switches are apt to add
to the capacity of the circuits and
one cannot feel perfectly sure
that their contacts are beyond re-
proach. The use of double pole
double-throw switches to effect

==y
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Fig.‘4.—-A_‘méth,od ‘of cutting out H.F. or L.F. valves.

feats of tuning could extract noth-
ing more from it than occasional
faint signals from a high-powered
spark station no great distance
away. Eventually the set was
taken to pieces, most of the con-
nections being resoldered, since a
friend had suggested that the
trouble might be due to the
oxidisation of the solder. The
fault was at length traced to a burnt
out primary winding in the first
low frequency intervalve trans-
former. This trouble again could
have been diagnosed without much
loss of time had a milliammeter
been available. The reduced out-
put reading would bhave shown
that, since all was well with the
batteries, something must be amiss
with one of the plate circuits.
Had the instrument been applied
to each in turn it would have
registered nothing or very nearly
so when the low frequency valve
was reached. In this case one
could first suspect the transformer
and would test it for continuity
with the help of the milliammeter,
thus coming to the solution of the
problem.

A Useful System
I have always found it most
useful with multi-valve sets to pro-
vide an easy means of cutting out

the first valve.
terminals are connected as shown
in the Fig. (A-C, B-D) by swing
hooks cut from sheet brass. A simi-
lar arrangement is made between
the last H.F. valve and the rectifier,
one pair of terminals (E, F) taking

-the leads from the transformer’s

secondary whilst the others (G, H)
are connected to those from the
grid of the rectifying valve and low
tension negative. These again are
normally connected (E-G and
F-H) by brass hooks. A third
group of four terminals comes
between the rectifier and the first
note magnifying valve. Of these
K and L are connected respec-
tively to H.T. and plate whilst
M and N receive the leads from the
transformer’s primary. When the
full set is in use they are connected
as shown, K-M, L-N.

.Should a breakdown occur it is
best to see first of all whether the
rectifier is functioning properly.
To do this disconnect A from C,
B from D, E from G, F from
H, K from M, and L from N, to

“do which is a matter of a moment.

Now place the telephone across
K-L, connecting A-G, and B-H by
means of wire leads. The set thus
becomes temporarily a singlevalver.
Should everything be satisfactory
when it is worked, then AC, BD, EG
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Normally these -

the changes in one simple move=-
ment is not recommended, since
to employ them means using long
leads, which is not good.

@@@@Q@@@@@@@@@@@@g

The Grebe
C.R.13.

@
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To the Editor of MODERN WIRELESS

DEAR SirR,—During the last few
days I have been testing the
Grebe C.R.13 circuit as described in
MopeErRN WIRELESS, and thought
you might be interested to know
that I have found it far more
efficient than any other H.F.
amplifying circuit. The results
obtained were quite as good as the
author described, although a little
reaction on the secondary coil was
necessary for very long distance
stations.

You can assure the readers of
your two very excellent journals
who have not yet tried this circuit
that it is superior to tuned-anode
coupling both for signal strength
and simple sharp tuning.

Yours faithfully,
Eric G. WARR.

East Sheen, S.W.14.

@
@
@

SOOOD
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Further Experiments with the
“ All-Wave ”

By JOHN SCOTT-TAGGART, F.Inst.P., AM.LE.E.

This article deals with further circuits which may be iried on the All-Wave Receiver

Receiver

a00a00000000000n
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N our last issue full con-
structional details of the
All-Wave Receiver were given,

together with three circuits which
will be found particularly useful.

There is, however, no reason

why this set should not be used for
various other purposes, and two or
three more circuits are given in

ing at Fig. 3, the aerial is con-
nected to the terminal A,, and the
earth to the terminal E. T, and
T, are joined together, and T; and
T, are also joined. A lead is now
taken from T, to T4 ; the variable
rheostat, shown as R, in Fig. 3
and as R; in Fig. 1, is adjusted so
as to be switched off, that is to say,

—
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Fig. 1.—The circuit of the ** All-Wave ”’ set.

this article, so that those who have
constructed the set may try them
out if they only desire.to use two
valves. .

Fig. 1 is a reproduction of the
circuit diagram of the three-valve
receiver. When trying out different
circuits with the set, it is very
convenient to note the terminals of
tais circuit,

A Very Simple Two-Valve
‘Receiver

A very simple two-valve receiver
is illustrated, in circuital form, in
Fig. 2. It will be $een that the
‘second and third valves of the All-
‘Wave receiver are used, the first
valve being out of action. This
‘valve is preferably taken out of its
socket, but it may be left in position
if the filament rheostat of the first
‘valve is switched off.

Assuming that the rubber-
covered connecting leads have all
been disconnected, the following
connections are now made. Look-

‘to the grid circuit of the valve.

It is assumed, of course, that 1he
high-tension and low-tension con-
nections have been made, and that
the telephones have been connected
to the telephone terminals.

The operation of this circuit is
of the simplest possible, the only
adjustment being the variable
condenser. If desired, of course,
the constant aerial tuning system
need not be adopted, in which

case the aerial would be con-

nected to the terminal A,  This,
of course, would need a re-tuning
of the circuit, and probably the use
of a smaller inductance coil in L,.

A Two-Valve Circuit
Reaction

Tig. 4 illustrates a two-valve
circutt which is rather similar to
Fig. 2, but provides for reaction on
As
before, the first valve is out of
circuit, and all the connections are
identical to those already given,
except the connections T,, to T,.
In place of this connection, we
connect T,, to the terminal of T,
and connect the terminal T, to T, ;

Using

J:-u!lllllllllllll%—J

T

Fig. 2—A simp’e two-valve circuit,

the knob is turned round com-
pletely to the left. A suitable
inductance coil, such as a No. 50,
is now included in the coil-holder
L,, but no coil is left in L,. A
lead is now taken from T,, to T,,
and the second and third valves,
V, and V;, are made to light up.
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at the same time we insert a re-
action coil L, into the moving coil-
holder L, of Fig. 3. This reaction
coil, in most cases, should be a
No. 75 plug-in coil, or its equivalent.

The operation of this receiver is
not quite so simple as in the case
of the Fig. 2 circuit. .The two
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. Fig..3.—The panel of the ** All-Wave ”’ 'recéiver'-._

“coils should, first of all, be well
" apart, and under these conditions
the aerial condenser C, of Fig. 3
should be adjusted until the loudest
“ signals are obtained. The reaction
coil L, is then brought closer to'L,
“and the condenser C, is returned
Bringing ‘the coil L, closer to Ly
_should result in an increase in
signal strength, after a re-tuning
in. each case, of the condenser C,.
“1f the signal strength does not
increase, it'i$ a clearindication that
the téaction coil is the wrong way
round, and the next step is for the
experimenter to reverse the leads
'to the coil L,. -We have stated
that the. termlnals ‘T, and T, are
connected, and that T and T,l are
‘also " joined. The experimenter
should - now disconnect these leads
and connect T, to T; and T,toT,.
The process of gradually bringing
up the reaction coil to the coil L,
and re-tuning on C, should be gone
through, and it will be found that
the strength of signals will increase.
The coupling should not be made

1—‘ T‘Y

too tight; otherwise the second
valve will oscillate and a chirp or
howl heard when the condenser C,
is adjusted. .If this howl is heard;
immediately loosen the coupling,.
or distance, between L, and L.,

same as-that given in Fig. 4, bat
now has the variable condenser C,
connected in the ancdecircuit. This
is brought ‘into circuit by adding
to the connections given when de-
scribing Fig. 4, by joining T toT,.

|
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Fig. 4. —A circuit employing reaction.

Another Two-Valve Circuit

Fig. 5 illustrates another two-
valve circuit- which is really the

‘A
[}
1 L,
A ]
2 Ts
Vo T
=0
b —d -
> - =
T, IT“ —

—— il

Fig. 5.—A circuit in which the reaction coil can be tuned.
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This circuit is very liable to oscillate,
and is not recommended. In any
case, the reaction coil should be
kept well away from ’the other coil
at all times.
A Single-Valve Circuit

A single-valve circuit, using the
All-Wave receiver,-is illustrated in
Fig. 6. Assuming that the aerial,
telephone and battery connections
have been made and that all other
leads have been disconnected, the
following connections are necessary:

The first and . third valves are
switched off. T, 'is connected to
T, and T, to T,. T, is connected
to' T, the a.node re51stance R, bemg

switched off. The termmal Ty is

connected to T;, while T, is con:
nected to the right-hand telephone.
terminal of Fig. 3.

(Continued on page 529)
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~ THE
FAMOUS POLAR .001 MICROFARAD
VARIABLE CONDENSER

THE BEST ALL-ROUND CONDENSER ON THE MARKET

Is admirably adapted for the efficient tuning of aerials, This applies especially to the case of
a loasely-eoupled aerial, where the .0o1 value’should be used for the PRIMARY of the aerial
system.

The capacity curveof a POLAR CONDENSER is a STRAIGHT LINE. This means thatits tuning
is ACCURATE and CONTINUOUS.

The .001 POLAR CONDENSER is equally useful for REJECTER CIRCUITS and WAVE TRAPS

The following circuits give their best results when fitted with POLAR .001 CONDENSER3 :
. 8T1o00 Flewclling, ST75, ST76, ST34, PW.

Proof of nvr confidence is the fact that ALL RADIO COMMUNICATION COMPANY Sets—both

Marine and Broadcasting—are fitted with POLAR CONDERSERS.
Every POLAR VARIABLE CONDENGER carries a definite guarantee for twelve months. If
during this time it develops any mechanical defect it will be replaced free of charge. 5
BEST VALUE. HANDIEST SIZE.
1t is of general utility, indispensable alike to amateur, experienter rand exp rt.
Prices :—Unmounted, 14/-. Mounted 20 /-,

R ECmts
RADIO COMMUNICATION N

ggn'vo‘ng@r%% NW.C. '

CARDIFF; LIVERPOOL:
(75 Hapa Srew, Atfants; Hogse 7 ke ®
Ersd s

In replying to advertisers, use COUPON on last page
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EDISON BELL PARTS

‘““BRETWOOD,’”’ the only accurate

u
% POST FREE, EXCEPT WHERE MARKED.
| | \
LF. TRANSFORMERS HEAD PHONES| g, 50" 5it] FILAWENT RHEOSTATS
Igranic (shrouded) . i m = 4,000 ohms — a IGRANIC With finished brass bush for panel
Formo miT U 866060086 18/~ | STERLING. Latest ~ Model ;E(s):r;txix;i.ml{eswz::gce wil‘l;;an wound on
Tertes ontaenial L. dafe| bandes very “Light, e 25/- S AL pertectly smosth adysiment, 3/ 6
Various makes. 1.1 ioje, 111 |"Wsm @on). venrine 1o/ ol
W 1| s vl g |
LISSEN PARTS |enuner, ey b B 15/ ACCUMULATORS
Transformers, T3 .......ooonne 158 b+ R I--?’:Ii{ 14/11 _‘ Post free A
Veomstormer, 1o 1111 ga)e |SIBPE, Stod We Test ot 4 9/q | Fix Your Crystal in (ROTAX, etc.)
Variable Grid Leak........ " 2/6 | gRITISH THOM SDX-HOUSTON GOLD SEAL
REACHANCE «.vocvvnnornenenncs 20/- |~ Very fine phones.. ......... 25/- 4 v. 40 amp. to
(l:-is_%:s::'lstateﬁ.......d....Ail..é t:!/tQ, k7/d6 e pPost 1)- pai. / PLASTIC METAL 64d. p 16/6 19/6
oils from 25 upwards. parts stocked.
N. & K. (The Goods) Post 2l 6 v. 60 amp. 28/- to 33/‘

Best. Stamped Genuine | variable grid-leak of watch-lik
win Detector ................ 5 recision and scientific desi ne 3/- 6v. 80 . - i =
:ixed go:m:nse,s .:::2t too.ggl a0 ;E 4,000 ohms 1 2/9 Pair ‘p d tific design. >/ amp 33/ ‘ U 39/
Grid Leak and co'ndens:r' N Post 1/- pair. F ILAMENT RESISTANCE Post 1/6 each.
aped Coil Plugs .............. 1/3 :
Ego':‘i:e:c;hd?llsger Ends .... pair ;2: World Famous Continental = N POTENTIOMETERS ETC.
jlament Resistance ............ . )
DUBILIER paRrTs |Ericsson E. V. Type MAX Versie Roen. 38 ovms 1 5
" 4,000 ohms 1 AJAX Amplifier Rheo 25.5 ohms .. 4/=
.0002 to .0005, Fixed............ 2/8 | Many thousands sold last year 3/ g IGRANIC Filament Rheo.......... 4/-
g::‘ tlc.»ea.:)(% i :;g Post 1/~ pair.]
s, 5/a | oSt ot e “PEERLESS” RHEOQSTATS
LOUD SPEAKERS FREEG:)n:tur’uc&f:’es’ :.'icences. BROADCAST f: 0"""’3':’“?”1':: [ilt:l 447;
Amplion Junior ................ 42/- B.B.C. CRYSTAL SET 30 ,, for .06 etc. .......... w bB/-
mpiion &) |oaooo0a80a000000 = (13 . each.
B:";E:‘;: I?:EJ ................ IEEZ— VARlO M ETE RS vfery 'handgom? ll:ime set, “:tnshd)m Post 9d h
a FATTTE G0 SBEAE50 0 orIBN - of 4,000 ohm ’phones, wire - 3
M WITH KNOB | %"00 /=\D.C.C. ENGLISH WIRE
MARCON! D.ER............... 21/- Speciasl 250'60502 ';czcs - §/2 SHAW'’S 18, 20, 22, 24, 26, 28, 30, 32, 36
.R.D.E. .......... 21/- - .G.G. s y 3 /= o
EE:ES\%!:D %’E{‘;: = ; ;yg ésb(;:it:, l:)).?:.c. 2é0’-640. ./ 3 /1/1 GENUINE HERTZITE B s‘.m
MARGONI R ! .1:/:::::;'::::::: 12/6 | Wound Coils D.c.C., 20T.. 2/- GUAR1AN4:E§OZQE!::;“ CRYSTéIL ED}ET;ECTORS
Post 1/~ each. Ditto D.S.C... o voennrnnen. 2/3 ass Enclosed).
FILAMENT RESISTANCE Ebonite, D.C.C. ......... 5/- VAL‘V,E,:S gcl‘i(l)sslgsrPERll(OGN 12//]-. 3 23/6
WITH DIAL, 2/- TRANSFORMER EE-E-NC,H ssgn (Metal) (with Zincite and Bornitey /-
POST 6d. 1111ps 1] Postage od. each.
LISSEN T3 NO POST ORDERS. 7/1 1 EXTRA SPECIAL DETECTORS,

EBONITE COIL STANDS

2-way for lgranic, etc.

One of the best light transformers
made is the LISSEN T3. May be used
for all stages of~audio-frequency. A
really excellent transformer and actually

H.T. BATTERIES

Handsome Designs, Ebonite
Base, glass enclosed (W hisker)
Post 1s. each extra.

2/6

4/11,5/11and6 /11 2 L ;
2-way ditto 5/11/6,/111 b 75“ compares with many expensive trans- | 60 v, ... 8 /6 9/- ]_0[/6
- e 4 formers now on the market because 5 SWITCH ARM, EBONITE KNOB, 4-lcaf
Basket Coil, 2-Way ............ 316 of ts skilfully balanced de- 1o 36 v....4/9 5/-  5/6 | Laminated, complete with 12 studs and
Post 9d. each. THET rrheo00B0e o oot price / Post 1/ each, nuts, 1/-. By post, 2s. set.
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EVERYBOD

ALL POST FREE

VARIABLE CONDENSERS.

IN THIS COLUMN.

{best) ......... o
studs and nuts..

w

Switch Arm, one-hole fixin,
Above, with 12 best § by

Voltmeter, in Case, 0-15 ..
Valve Windows

N

Ebonite Dial and Knob, hand-po

hed ......
Ebonite Dial (scale 0-180), hand-polished ....
Dial and Knob, scale 0-180, two designs ....
4 in. Ebonite Condenseg Ends and Bushes. . p?ir
12 for

Spade Terminals, screw pattern......
Pin Terminals, screw pattern........
D.P.D.T. Nickel Switch on Ebonite
s.p.D.T. ,, kA R -
D.P.D.T. Switch for Panel Mounting .
S.RID.T. " 45 o o
*Phone Cords, double, 54in. long..... .
"Phone Cords, double 72iu. long ............
100 Feet Aerial Wire and 4 Egg lInsulators ..
Hand-polished Ebonite Valve Holders, 8 nuts. .
Ebonite (Moulded) ditto .... o
Twin Flex for long leads ..
High-class Rubber Lead-in yds.
Bell Wire, D.C.C. 1.R.C. (not rubbish) 20 yds.
Coil Plugs, Ebonite, not substitutes...... pair
Ditto on Stand, with Terminals _...........
Single Holder and Plug for Basket Coils..:....
Basket Goils, set of 6 (up to 3,500 metres)..... .

PO h DO PO b b DD b b G D b b PO D G b b b ek PO VDD
IO PN | OO | AONSODD |

e e oo o "o e oo e e e o e e i, "o e e e o

AW

Raymond Fixed Condensers, guaranteed :—

0001 to .0005 1/3
001 to .005 ..... 1/4
RoTD0 0 5o 2600000 FEN MRS T S 2/-
Filament Resistance (Edison Bell). =
Filament Resistance, with-Dial... ... 2/6
Crystal Detectors, very fine value, nickel-plated,
extra quality ... ... oiiiiieiiiiieaa, 3{11-‘
Telephone Terminals and Nut .......... /8
Large W.0. Pillar and Army Type . 1/9
Small Pillar ................... 1/4
Extra- Large for A 9d.
Strip Copper Attial Wire (Tape), 100 3/6

Tinned Copper— -
14-gauge, ¥ /-; 16-gauge, 10d.,
18-gauge; god. ; 20-gauge, 8d., for 36 feet.
Sleeving for 14- and 16-gauge
Sleeving for 18- and 2o0-gauge
“Engraved Scales, 0-180 ..
Filament Dials, 0-10
Ditto with Knob ...............
Gircle Scales, 0-300, Black or Wh
s g 0-100 -, o
Set ot 12 Names, Rlack or Whife ...
Gold Seal Plastic Metal , . .c................
Grid Leak, 2 meg. 1/6 ; with .0003 Condenser
J§alve Sockets with Shoulder doz.

itto plain, all with 4 nuts ... .............
pecial Screw Crystal CGup, quick fix
Telephone Wood Screw Terminals
100,000 ohms resistance .................... 2/6
Ebonite Panels, 5, best quality :—
6 x 6, 2/6. 8 x 6, 3/3.
3/6. 12 X 9, 5/3,
6 /-

9 X 6,
12 %12,
Lissenstat Minor
Lissenstat
Watmel Grid Leak

Igranic Concert Goils, set of 4:
Wavelengthrange with .oor mfd. condenserin shunt:

C1t 110—285 metres £
C 2 205—500  ,, the set
&) 348—706  ,, of
Ci 495—1050 ,, 4 Coils.

For Lissen, Radio Instrument, Igranic and pro-
prietary articles see separate announcements,

o Slalaleluls e sl o alol oo NE w MODEL

: NATIONAL @

:LABORATORY: -
One hole fixing
Cap. guaranteed. Minimum

:CERTIFICATE!
space required. Finely ad-

Jjusted .073 in. spacers.  Alu-
minium ends. Fully assem-
bled for panel mounting as

#g" sketch. Including Knob and
dial,
W - - .83
: '00075 - - -7/3
l _ =2 0005 - - - 6/3
] = 0003 - - -5/9
0002 - - - 5/-
| POST FREE. 0001 - - - 4/4

OUR USUAL

'CONDENSER

ONE HOLE FIXING
| “088 spacing. Fully assem-
Ibled for “pariel “mounting,
| Gomplete, with Knob and
| Dial. W -no dial required

00] = <= 6'6 0003 - . 4/6
[<00073 % - - 5/9 | 0002 . . 3/6
0005 - . 5/ | 0001 - . 32
|Vt - - 3/ Post Free.

DUPLEX
CONDENSERS

This Condenser is composed
of two equal units, of .00025
mfds., operated by one Knob
and Dial, thereby enabling you
to tune two circuits by one
turn of the dial. Can be used
in series or paralle. Com-
plete, asshown with aluminium
ends, Knob and dial.

Post free 13/ 6

CONDENSER Require ":o g:;w;:'{m}anguago

and Complete with Knob and Dial.
VERNIER - w001 <0005 . 0003
COMBINED 126 10/6 8/6

TRADE COUNTER OPEN.,

Lissen, Radio Instruments, lgranic, Edison Bell
and proprietary articles stocked. Ericsson, N. and K,
and Fellows Phones, Rotax Accumulators, Fixed and
Variable Gondensers, Terminals, etc. Best possible
quality. No. goods supplied without tradecard.
Members of Radio Clubs please show your membership
card for discount (not given otherwise).

-Goil Holders'& Plugs........

MODERN WIRELESS

CALLERS ONLY
ALL POST ORDERS FROM OTHER COLUMNS.

TERMINALS, WITH NUTS,

Telephone, large .................... each 1id.

Telephone, Pillar W.0. ... . each 1d.

Large size Pillar 2 B.A. .............. each 3d.

N arious, S . each 1d & 13d

Valve sockets. . o 8o . doz.10}d. & 1/~

Contact Studs. ........... d 5 doz. 44,

2, 4, 5, 6 B.A. Nuts .. .. 3 doz 6d.

2 B.A. Rod 2d. foot............. o 3. Izafit. 5d.

4 B.A. Rod 23d toot............... . Wi, 4d.

Yalve Pins...........oovvvnnnn ... doz. 6d.

Brass Bushes ..........c..ccvvvinnnnns 5 1d.

Spade Tags, best quality . .. doz. 44d.

Screw Spade Terminais. .. 2 for 21d.

Pin Screw do. . each 1d.

Stop Pins ...... za 1d.

Plug and Socket pair 1id.

Easyfix CUP .......covvvviiiinnnnnnnannn 1id.

Switch Arms.................... 8d., 9d. & 10d
Ditto, with 12 Studs and nuts .......... 1/-

English Flash Lamp Batt. ...... ....doz. 4/3

H.T. Batteries, 36 v. .......

H.T. Batteries, 60 v. .......

Filament Res., with Dial ............

Set of Names (12) ............ccevvvinnn

0-300MDalR . ..o Ty R e

Scales (Engraved) o-180

Multiphone Terminals .........

Insulators, Egz, 4 for ........

Large Shell. .. ..............

Small Shell

Aerial Wire

Extra Hard Drawn
Valve Windows ......
Engraved Dials 0-300. ...
Ebonite Dial and Knob 0-180
Filament do. ,;, ,; 0-10..
Filament Dial 0-10 ... .................
Fixed Condensers to .001 10d. ; 002 to 005
® %y OGN .. BRY. .. keE
Ins. Screw Eyes ............
4 Cats’ Whiskers (one gold) ..
Gold Whisker
Shaw’s Hertzite
Gecosite (G.E.C.}
Zincite, 6d. ; Bornite .

.Coil Plugs, Ebonite. ..
Do., on Base ..
Best Valve Holders

Tinned coplpev 16, 18, 2

Gopper Foil ........ b
Filament Res., good. . 1/6
Formo, ditto ........ 2%, v 0 o0 —ww 2/6
Rubber Lead-in................ 10 yds. 1/- & 1/3
Bell Wire, D.C.C. L.R.C. 10 yds. 5d.
g UL 5T o O e 12 yds. 1/6
Heavy Rubber Lead-in............ . 2d. & 3d.
Basket Goils (6) up to 3,500 :..... s 1‘9
WvaxiessN(GIRN. B - .. ... ee e 4 11
D.P.D.T. Switches tor Panel ’ 1/6
$.P.D.T. o c i IOk . 1/3
Telephone Cords Pair 9d. 727 long.. 1/4;
Ebonite Ends (}) and bushes .:.. 1/

Alum. Ends & Bushes ................ pai 1/3
Grid-Leak (2 meg.) 1/- with Gondenser .003 1/9
Empire Tape ..............c000uvunnn 1d.
Adhesive do. .. ......... 4d.,
AR BartheGlipsSREeEr. . . . . . . JSool. = S 7d.
Washers, 2 and « B.A 2d.
100,000 ohms Res. .. 1/6
Tel. Term. Wood Screw . 1d.
Shellac (good) ..........ccoiiiiiiiiennnn 5d.
NO POST ORDERS IN THE

ABOVE COLUMN.

AT HTHER NS

RIGHT * OPPOSITE £
DALY’S

K. RAYMOND
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HOURS
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I
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SUVD. 1030 to 1
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The Thorpe
K.1 Valve

1s adaptable to every
type of receiving cir-
cuit, but more especially
to those employing dual
- amplification and  super-
regeneration. The high
efficiency of this Valve is due.
to the employment of a special
anode- which forms a perfect
electron trap -owing to the great sur-

Hereisthe
SECRET.
Gonsumption,” 0-42 aan;)e::

Filament Voitage,5:-Ovalits.
Ancde Volts, 50—100.
British make throughout.

face area presented.
A new and original method of exhauston
has been adopted which guarantees a very
accurate degree of vacuum.
The Valve has heen subjected to exhaustive tests,
and has been received with approbation everywhere.

Every Valve stamped
‘“ B.B.C.”’

& OBTAINABLE of all DEALERS

or direct from the Sole Distributors for Great Britain & Ireland.

BOWER ELECTRIC, Ltd.
15, Grape Street, Shaftesbury Avenue, LONDON, W.C.2.

528 In replying to advertisers, use COUPON cn last page
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Further Experiments with
¢ All-Wave ”’ Receiver
(Continued from page 524)

The only disadvantage of this.
arrangement is that the primary of
the intervalve transformer is per-
manently included in the anode
circuit, but this does not make any
difference to the operation of the
circuit.

The same remarks regarding
reaction apply to this circuit as to
the previous ones. . The reaction
coil should be brought up gradually
to the other inductance, and if the
reaction is the wrong way round
then the connections between T,
and T, and between T, and T,
should be altered as previously
described.

the

MODERN WIRELESS

A
" *
2} 5
T T
T Ta

Fig. 6.—A simple single valve circuit with reaction,
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Foolproof Attachment to Valve Sets

Constructional details of a little attachment whicl. - will prevent valve accidents

IEEEEEEEEEE

EIE]E]IEI[EEE]IE!EE@@@EEEEEE@EEEEEEEEE]E!EIEIE]EIEI[EEIIEIEIIEIIE]E]EIE]EIEIE!EIE!EIE![EE]EIE]

(] l “HE prevalent tendency in
wireless, as in everything
eise, is towards the dawn of

the foolproof era, but there still are

one or two directions in which
improvements remain to be effected.

‘One of these—which not a few
careless experimenters have alrcady
realised to their sorrow—is in re-
gard to coupling the high- and low-
tension batteries to their respective
terminals “on the panel.. ‘Many

) Dy
s
i

a

2 Mowes )
506" D1A.

¥

15k ca
LLEVATIONS

1.—Showing details of the
attachment.

little things can here go- wrong:
The attachment of the H.T. leads
to the L.T. screw terminals may
ruin the valves. An accidentalcon-
tact between two of the spade
terminals may short-circuit the
battery in a moment. Then again
there is the hindrance which
follows the mingling of the positive
and negative leads.

To overcome these
worry is quite a simpie matter.

sources of
No

materials are nezded beyond a,

couple of small pieces. of }in.

ebonite, about 2 in. long and } in.
wide, and each of these is fashioned
to form a frame, into which one of
the respective pairs of spade ter-
minals is fixed. This prevents
accidental contact, and consequent
short-circuiting, between any of the
spade terminals, it ensures that the
two H.T. leads and the two L.T.
leads are maintaineéd in their pro-
per pairs, and it eliminates “the
possibility of the one H.T. and one

greater, say % in., so that the frame,
if inadvertently inverted, will not
allow connection to the wrong
terminals to take place.

The only danger that then re-
mains is that the L.T. frame, in
toto, might be connected to the
H.T. terminals cn the panel, or
vice versa. This can be overcome
if the two frames are marked
SH.T.” and ““ L.T.” respectively ;
or if the screw terminals on the

L.T. lead being accndentally pazred

together.
Diagram I-shows the construc:
tion of the frame, which merely ¢on-

»8ists of the plain piece of ebonite"

drilled with two 5-16in. holes to
accommodate the milled edges
of the spade ‘terminals. The dis-
tance between the holes (a) should
. correspond to the distance between

the positive and negative screw

terminals on the panel, so that the
positive and negative spade ter-
minals can engage with them.

It will be observed that the
holes are not equidistant from
the two edges of the frame, but,
as shown by measurements ‘“‘a’’
and ‘““b,” that they are appreciably
nearer to one edge than to the
other.. Distance “b’’ should be
about }in. or such as will not
hinder the spade terminals from
making contact with the screw
terminals on the panel (see diagram
2), whilst distance *

529

g should be.

~

_Thls
clear that the "leads " cannot be
connected if reversed.

Fig.

diagram makes

panel. are so arranged - that the
distance “a’’ on the L.T. frame
is different from distance ‘ a’’
on the H.T. frame ;-or again, if the
position of the screw terminals on
the panel will permit, by combining
the two short frames into one
longer one. '

I have made this simple improy e<
ment'on my own valve set, and have
been more than repaid for the
trouble incurred, by the worry and
anxiety which I now find myself
spared.

J. L, Cours.
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DEALERS

S TOCKED r::ut:{:lle

1STOP THAT HOWLING!
USE

ANTI-CAPACITY

EBONITE
SLEEVING.

Better than
Bare Wire. 4‘

REVOLUTION
IN PANEL MARKING
THE

Nu- GQAVING
PROCESS

Neater, Cleaner and Cheaper than any
other krown method.

Series 1. 63 words & letters 71d
Series 2. Scales and Dials 2%

Postage 1% '. extra each series.

The
CURTIS
EBONITE VARIOMETER.

=, Coupling

per
e vard.

Of robust construction and
guaranteed efficiency.

Wound with 22 D.C.C. Wire. Wavelength

Range : as0—550 metres. .
9/-

FRICE 7 /6 With Paralite

Turret dial
CRYSTOR COWL
INSULATORS
AERIAL

Guarantecd 1/6

o
L R e Tl
'PETER _CURTIS,

34, Whitfield St..London, W.1.

(Off Tottenham Court Road.)

Teleplione: ... Museum 8489, -
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O much interest has been
shown in the transatlantic
receiver described in the

November issue of MODERN WIRE-
LEss that a few further notes on
the subject may perhaps be useful.
At the same time I will take this
opportunity of answering a few
queries about the set.

First of all,” with regard to the
valves; these in many cases seem
to have given trouble as for some
reason or other (best explainable

" by the makers) there is a lack of

uniformity in producing this type.
Excellent results with this set
have been obtained in using the
dull emitter equivalent of the V.24
and QX valves, z.e.,the D.E.V.and
D.E.Q. respectively. Occasionally
trouble has been given by the lack
of matching of the two transformers

Top view of the first resistance
capacity coupling unit.

‘but in the majority of cases these
have been satisfactory.

-A large number of readers have

written to ask whetheritis possible
to use the ordinary four-pin valves
in this set. Generally I have not
recommended their use seeing that

a large part-of the virtue of this

set is due to the absence of stray
capacities which are often so
detrimental in high - frequency
amplification. Several readers,
however—by careful arrangement
and by using the separate pins
rather than the ebonite sockets—
have obtained excellent results,
and I would like to draw the atten-
tion of readers to a letter in this
issue giving details of how one set
has been made in this way.

If four-pin valves are used, the
first two valves should be chosen
with a view totheir high-frequency
amphfymg properties. The popu-
lar ‘' general purpose *’ valves are
not the best to use and the reader

830

should pick

March, 1924
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Some Notes on the Trans-

atlantic Receiver

by PERCY W, HARRIS, Assistant Editor
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those which are
designed for high-frequency amplifi-
cation, It is quite a good plan to
cut the valve sockets to half their
usual length and, instead of
securing them on the panel with
nuts at the back, to cut a screw-
thread in the panel so that nuts
are obviated.

The original transatlantic set
is still in practically daily use on
my experimental table and con-
tinues to give extraordinarily good
results. Using a 2-ft. frame
aerial with 10 turns, I have been
able to hear Aberdeen, Newcastle,
Glasgow and other of the broad-
casting stations quite clearly in
the telephones, without using
any subsequent amplification, and
by wusing the note magnifying
addition described in the December
issue it has been p0551ble to work
a loud-speaker quite well in-this way.
With the resistance, coupling about
to be described I have read most
of the East coast United States
high-power stations on the very
long waves, while at the other
extreme on the smallest transformer
I have had no difficulty in working
the loud-speaker (using the ampli-
fying panel) on the ““Old Vic "
short wave-length transmissions.

The actual wave-length used is
below 150 métres, and I have been
asked not to reveal it in print to
save the transmissions from the
inevitable howling which might
occur through the misuse of re-
action receivers in searching . for-
the carrier-wave.

Even down-on 100 métres it is:
possible to use this set although
naturally. the -size. of tuning- con-

Rear view showing wiring.

denser is such that tuning is
exceedingly difficult. The control
of oscillation by means of the
potentiometer remains uniform and
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smooth on all wave-lengths, al-
though over about seven or eight
hundred metres on my own aerial
the set requires additional external
reaction to reach the oscillation
point. The two-coil holder mount-
ing described. in the December
issue provides all that is necessary
in this way, and if a holder is used
in which it is possible to reverse
the reaction coil interesting experi-
ments may be made with reverse
reaction to check self-oscillation.
It is a comparatively simple
matter to make up two units by
which resistance capacity coupling
can be used. The two units are
somewhat differentin construction,
for in the first case it is necessary
to include a grid condenser and
leak, whilst in the second these
are already provided in the set.
One internal change is necessary.
In the original design it will be
found that the grid leak is
placed across the grid condenser.
If resistance capacity coupling is
desired it is necessary to alter the
position of this grid leak so that
it comes between the grid side of
the grid condenser and the positive
filament. This change is easily
made and the reader can, if he
likes, take the opportunity of
substituting a variable grid leak
for the fixed although it will not
be found to give any marked
improvement. This position of
tle leak works in every way just as
well on transformers as with the
resistance capacity coupling unit.
The first resistance capacity
coupling unit is shown on the pre-
vious page. The resistance should
be about 50,000 or 60,000 ohms,
the leak about 2 megohms and the
coupling condenser .0003 pF. The
mounting can take any convenient
form, but care must be taken that

Top view of second unit.

the overall dimensions are such that
the device will not ‘foul the two
adjacent valves. The second coup-
ling unit. consists merely of a
resistance of the wvalue already
given.

One precaution is necessary.
Before using the resistance capacity
coupling you must set the high-
frequency tuning condenser on
zero, or you will get very little
amplification.

The resistance capacity coupling
~~is not ‘recommended on a wave
length below that of Radiola, but
above this it will be found umformly
satisfactory. Variable anode resist-
ances can be tried here, but the
value of 50,000 ohms is generally
about satisfactory for the valves
in question. Iffour-pin valves, how-
ever, are used then it is advisable
to make the resistance variable
so that it can be suitably adjusted
for any different types of valves
which may be utilised.

Rear view of second unit. Notice

that the wire from the right end of

the resistance is soldered to two pins.
g@@@@@@@@@@@@@@@@g
$ Making Crystals
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To the Editor of MODERN WIRELESS.

SIrR,—With reference to the para-
graph in the January issue of
MobDERN WIRELESS on making
artificial galena, I think a word
of warning should be given, especi-
ally to those youthful enthusiasts
who may be induced to experiment
in this direction. The reaction
between the lead and sulphur is
somewhat vigorous and might
easily lead to serious consequences
to one who doesn’t know what to
expect.

On adding the sulphur to the
molten lead the former burns, but

heating should be continued gently |

until the mass bursts into vivid
bluish flames. When this dies
down any excess of sulphur that
remains burns away, and then the
residue can be cooled.

Excess of sulphur over that
required by the theoretical formula
should be added in the first instance,
as there is waste by the combustion
of the sulphur before the reaction
begins.

I might add that I obtained
some samples of quite passable
sensitivity, although the sensitive
spots were difficult to find, as with
natural galena.

With best wishes for your maga-
zine.

I remain yours faithfully,
H.W.S.

Warwick Square, $.1V.1.
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PLUGS and JACKS

Plug and Jack Complete
3/-

Post Free.

- _ = = 3
SCREWED JACK.

TWO-WAY PLUG.

A. ROBERTS & COq

42, Bedford Hill, Balham, S.W.12.

T\ o STEEL'LAKER MASTS
. *\1? STRONG, LIGHT, DURABLE.
BUILT FOR SERVICE.

More & LAK ER ”’ Masts are sold than all other
makes combined. Each mast is a standing

testimonial. Made from best Stecl Tubing,
2in. diameter, in 10 ft. sectlons. Quickly
assembled and erected. -25ft. 35/-, 30ft.
45/, 35ft. 52/6, 40 ft. 63/-, 45 ft. 75/-.
complete with all accessories. Ask your
dealer or order from us direct,
SEND POSTCARD FOR CATALOGUE.

Laker Co., 457, Romford Rd., London, E.7

CONDENSERS

The most perfect variable condenser

made ; th:ck  plates; very small

spacers ; one hole fixing ; ebonite

knob and dial to fit flush . with

panel ; no spring washers.
*001—8/- Completa
*0005 -6/-
*0003 -5/6 0

S. E. BLAND, 4cqG.1, BSc.

82a QUEEN ST. CHEAPSIDE, E.C.4
POSTAGE 6d.——TRADE SUPPLIED

FIRST AMONGST THE BEST

J.W.B.
AGCUMULATORS

Every Battery Backed by )
30 YEARS EXPERIENCE.
OF ALL DEALLRS.

Repairs to any make,

J. W. BARNARD & HAYNES,Ltd.,
45, Gt. Ormond Street, W.C.1.

Phone Mu:eum 1022.
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ONG before broadcasting came
into being the wireless”time
-signals sent. oiit by 2 number

of stations - throughout the - world
were used by amateurs and experi-
menters as a means of checking
the accuracy of -their- watches and
clocks. Most popular of all the time
§1gnal stations was the Eiffel Tower
of Paris, and it i§ not generally
known that even a simple crystal
$et is quite sensitive enough to hear
these time signals whilst a know-
ledge of Morse is not requlred to
understand them.

The most mterestmg of all the
time signals is perhaps the series
sent out every night from the
Eiffel Tower at 10.44, 10.46, and
10.48 p.m., Greenwich Mean Time.
These time signals are preceded by
certain Morse signals which the
beginner can ignore. = Exactly at
10.44 p.m. the station begins a
long series of dashes, spaced at
regular intervals and precisely on
10.45 a dot is sent. At I0.46 a
second series of dashes begins, and
this time each dash is followed
by two dots and precisely at 10.47
a dot is once more given. At 10.48
a series of dashes and 4 dots com-
mences, terminating at 10.49 with
a final dot. Thus one is able to
check to a fraction of a second, the
time at 10.45, 10.47, and 10.45 p.m.
An identical series is sent out at
10.44, 10.46 and 10.48 a.m.

1f your set is so arranged that
you-can tune up to 2,600 metres,
you will have no difficulty whatever
in picking up these Morse and time
signs. If your crystal set is fitted
with a plug and socket for in-
creasing the wavelength range, you
will need to withdraw the plug
from its socket and insert in it a
No. 300 plug-in coil, wherenpon
you will hear signals quite dis-
tinctly. A valve set, of course,
will give very loud signals and with
three valves its strength will be
much more than you can comfort-
ably bear in the felephones:- For
the benefit of those who are accus-
tomed to listen to Eiffel Tower
telephony we may say that the
time signals- fake place on exdctly
the .same ‘adjustment, The tuning.
is nitich less sharp than is the case
with telephony.

‘Time Signals, and How to Listen for
Them with a Crystal Set

An Inlereslmg summary of the v(mous time signals which can be heard in this
, country with- the simplest of apparatus

OOOOOOOOMOOOOO00000060000000OOOOOOOOOOOOOOOOOOOOOOOOOOO

‘These are not the only time
51gnals sent out by the ‘Eiffel Tower :
there lS “another series known as
the “scientific time signals ”
which, however, cannot easily be
interpreted by the beginner. These
are sent out about 10 o’clock
am. and p.m. and consist of a
series of dots regularly spaced.
They are useful for tuning up
your set preparatory to receiving
the 10.44 signals, but can only be
fully utilised A with the aid of
scientific apparatus.- They are
really sent out in order that astro-
nomers’ ‘and ~ others may check
their astronomical clocks with a
degree of accuracy not possible on
the 10.44 time signals.

If you study a complete radio
time-table you will find that time
signals are sent out from Paris at
other times of the day, ie., at
To.44 a.m. (these signals as stated
are the same as those at 10.44 p.m.)
and at 9.26 until 9.30 p.m. These
last are known as the international
system of time signals and are
somewhat different in their forma-
tion. Five seconds after .26 there
occurs a series of three dashes, each
dash a second long and the dashes
separated by an interval of exactly
one second. At 15 seconds after
9.26 another series of three is sent,
and between 25 and 30 seconds is
a continuous dash. Again at 35
seconds we have three dashes a
second long with one second inter-
vals and at 45 seconds after the
minute a further series. Precisely
at 9.27 we have the Morse letter X
(dash, dot, dot, dash) repeated a
number of times until at 55 seconds .
after 9.27 occurs a series of three
dashes each a second long with a
spacing of one second, the last
dash terminating exactly at 9.28.
Shortly after 9.28 the Morse letter
N (dash dot) is sent at regular inter-
vals and a series of three dashes
termmates at 9.29. Shortly after
9.29 we have the Morse letter G
(dash, dash, dot), and three dashes
with the last terminating at 9.30
finish up the series.

Another series of time signals
which can be read with a well-
adjusted . crystal recéiver is that
sent out from the Nauen station
near Berlin. These are.also in-the
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Internatic nal codeof time signalling

‘just descriLed, and are sent out at

11.57 am. and 11.57 pm. The
wavelength is 3,700 metres and
identical signals are also sent out
at the same time by continuous
waves on 13,000 metres. Of course
these latter cannot be heard on a
crystal receiver, but the strength
of the 3,100 metres (a 400 coil will
do for this) is quite sufficient for
anyone to read when listening
carefully.

If you are fortunate enough to
possess a receiver which is capable
of receiving continuous wave sig-
nals on long wavelengths, and if
you are sufficiently experienced in
tuning, you will find it interesting
to try to pick up the time signals
from Annapolis in the United
States. The Annapolis station is
very powerful, and although its
signals are rather mixed up with
those of many other high power
stations, it is a comparatively
simple matter to pick them up
when you have acquired skill in
tuning. The midday American
time signals sent out from Anna-
polis are heard in this country at
5 p.m. in our time owing to the
five hours difference. Annapolis
signals are sent out as a series of
dots, one dot a second, the dots for
last 5 seconds of each minute being
omitted. Exactly on the hour a
dash is made. . The midday signals
start 5 minutes before the hour and
there is another series of signals
sent out between 5 minutes to 10

and 10 p.m. (being heard here
between 2.55 and 3a.m.). The
call sign is NSS (—. ...) and

the wavelength 17,145 metres.
The signals are sent out with an
arc transmitter of very high power.

Time signals bring home to us
very forcibly the wonderful dis-
tances which wireless signals will
travel and still be heard. They
also emphasise the differences in
time between two countries: thus
an experimenter in Boston with a
really good set can listen about
seven p.m. to the midday signals
from Pearl Harbour, Hawaii, and
the midnight signals from Nauen
in Germany, the interval being
only a few minutes,
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ave you a Wireless Set | WIRELESS
e e T T WALVES

CLI

(TRADE MARK)

CLIX is the most ingenious and
cfficient contact or teiminal on the
market to-day, and most inexpensive.
It consists of a combined plug and
so.cl.iet which readily solves every T ETIE
‘wiring problem, and supcrsedes evcry | Mit ham, — The
kind of Terminal. This is how it is | Muliard v ewing

A - A [ 1al es are on e
Sty ; ® leftand the Mudiard

CLIX may-°be wired at any of the transm tng raboes
points A, B, C, D or E, by passing the lrs cros S
end of the wire ' 1
A  Down the socket, through the

on theri hi.

Prov. Patent, slot—clamping the end at C.
No. 13950 /23. B Through the slot, down the OU know the keenness and the
socket—clamping the end at C, rivalry which goes to win the
¢ Round the shank under the rim—clamping the end coveted phrase * First across.”
at B or D. Every wire is subjected to most ‘care-
E  Through the slot or round the thread—clamping the ful scrutiny, but the choice of valve is
end at C or E.

almost a religious ceremony, so essential

F  Affords an ideal point for solde¢ring when permanent is the ri ght selection of the valve:

connections are required.

" . ’ El T . 1
RETAIL PRICES. Thle Fl'rst v‘arriqteur Just across” the
cLIX .. o e ws . 3d. each “Atlantic, working both ways, was

CLIX LOCKNUTS e e e ww . each Mr. PARTRIDGE, MERTON LANE, MITCHAM
,» INSULATORS (six colours) ... ... 1d. each ) 1 .
,,  with Locknut and Insulator ... ... 4d. each and the first schoalboy

,» Bushes (six colours) ... ... 13d. pair Mr. C. W. GOYDER, MILL HILL SCHOOL
,» with Lock nut and one pair Bushes... 4}a. each

Postage extra—2d. per doz. : 4d. per gross. They both veed

CLIX 1is obtainable from all high-class wiveless dealers or MULLARD VALVES

direct from the Patentees and M anufacturers :(—

Why not get the best out of your set ?

AUTOVEYORS Ltd The Mullard range is comprehénsive and

any dealer can supply you with the

Radio Engineers and Contractors, ) right Mullard Valve for your circuit
84, VICTORIA STREET, LONDON, S.W.1 or set.
*Phone: Vicloria 309. 'Grams : “Aulo.eyor, Sowest, London.”’ Ask him tOfdayo

T D R P R P P T )

Ask your dealer for a demonstration of the Muli a r d(
: : , |
3-E.V.C. )

]

Because it is the PROVED rejector of all interference
in listening-in. The 3.E.V.C. is the most important :
: of all Wireless accessories. :

................................................... ‘ g R o g,
Nightingale Lane, Balhum, § W.12, (E.P.S. 108
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“ATLAS” PATENT PLUG-IN COILS

“1 see you stock ‘ ATLAS’® PATENT PLUG-IN COILS. Could you tell me how it is they
are so efficient, please? "’

‘“ Well, one of the principal reasons is that since High-Frequency Currents tend to keep to the
surface of a conductor, it follows that the greater the circumferential area the less the effective
resistance ; and as the Patent Winding of these Coils is comprised of TWIN WIRES, with a
consequent larger surface area (or skin effect) than is possible with single-wire wound coils, the
¢ ATLAS > PATENT PLUG-IN COILS offer the least possible resistance to' such High-Frequency
Currents.”’ '

‘“ Now what about cutting out unwanted stations for which the manufacturers are making
such a big claim 7 ”’

“ The ¢ ATLAS °> COILS being wound in true concentric circles, theré is an entire absence of
sharp bends which are so detrimental to any coil. Furthermore, the special arrangement of
‘ Separators,’ separating the layers of the windings from one another, provide the MAXIMUM
amount of AIR-SPACING, which renders FINE TUNING not only a possibility, but an actuality
and which, of course, is the GREAT ESSENTIAL in the CUTTING OUT of UNWANTED
STATIONS. A marked increase in signal strength is also effected.”

Manufactured Solely by

H. CLARKE & CO. (MANCHESTER), LTD.,

RADIO ENGINEERS,

“ATLAS” WORKS,
OLD TRAFFORD,
MANCHESTER.

'Phones : *Grams :
683 & 793 Traflord Park. “Pirtoid” Manchester.

In reflying to advertisers, use COUPON on last page
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The greatest advantage’ of the
series condenser arrangement is
that the set will work on widely
different aerials without the neces-
sity of constantly changing the
plug-in coil. From the point. of
view of semi-constant aerial tuning
the Fig. 7 circuit is much to be pre-
ferred to the Fig. 5 arrangement.

Neither the series nor the parallel
arrangement, however, is good
enough, It is not possible to
specify, for example, in an article

Fig. 10.—The simplified circuit
of Fig. 9.

that the correct coil for broadcast
wavelengths is a No. 50 plug-in
coil. Authors have to specify
alternative numbers; for example,
No. 25, No. 35, No. 50, or No. 75
coil. These alternatives need not
be given in the case of the constant
aerial tuning system,

The Constant Aerial Tuning
System

This system involves the use of
a small series condenser which is
connected in series with the aerial,
the aerial inductance being shunted
by a variable condenser of the usual
size, say, 0.0005uF. Theseries con-
denser in the aerial circuit is fixed,
and has a capacity of o.0001 pF.
" The idea, broadly, is that by
using a very small series condenser
in this way, this condenser acts in
series with the condenser formed by
the aerial and earth, with the result
t‘hat the inductance L of Fig. o,
which shows the system, is shunted
by an almost negligibly small
capacity due to the aerial. On the
otner hand, this capacity would

have quite an appreciable effect if-

the inductance L, were not itself
shunted by the variable condenser
C,, with which the tuning is
accomplished.

In Fig. 9 the capacity of the

Aerial Circuit Tuning
By John Scott-Taggart, F.nstP., A.M.I.LE.E., Editor.

(Continued from page 326 of previous issue.

aerial is “shown by C,, and this

condenser, in series with-C;, gives a

resultant capacity which is always
negligible with regard to the
capacity of C,. Consequently all
sizes and shapes of aerials may be
connected on to the circuit without
in any way affecting the tuning of
the circuit L C,. -Ican, for exampleé
tell you that you will get 2LO by
using a No. 50 honeycomb coil
shunted by a variable condenser
C, of 0.0005 uF maximum capacity
adjusted to a fixed degree. What-
ever kind of aerial you use, and
wherever you may be, you will
always be able to tune on to 365
metres with a No. 50 coil and a
0.0005 uF variable condenser. There

is absolutely no necessity for me to

say : “Try a No. 25. If you do
not get 2L.O, try a No. 35 or a
No. 50, or a No. %5 coil.” 1
simply say : ‘“ Use a No. 50 coil,
and whether it is an indoor aerial
or a large outdoor aerial, you will
not need to modify your coil.”’

The use of this constant aerial.

tuning system will be a great
factor in ensuring uniform results
in home-made sets or commercial
sets. The system makes tuning
simplicity itself, and it makes the
set foolproof. Even the experi-
menter with long experience in
tuning will find the arrangement
exceedingly useful, although if an
extra terminal is provided on the
set it is always possible to connect
the aerial directly on to the top of
L in Fig. 9, thereby cutting out C;.

On the broadcast waveband the
use of the small fixed condenser in
the aerial circuit does not notice-
ably affect signal strength, but on
the longer wavelengths it is_better
to connect the aerial directly to the
top of L.

Apart-from the fact that tuning
is substantially independent of the
aerial used, a much wider range of
wavelengths is obtained with a
given coil and variable condenser.
Since the shunt capacity due to the
aerial is rendered almost negligible,
the same range of wavelengths may
almost be obtained, as in the case of
a secondary circuit or tuned anode
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circuit. - Similar sizes of coils wil
also usually be used for aerial and
anode tuning.

Fig. 10 shows the simple circuit
corresponding to Fig. 9. The
capacity across L, due to-the con-
densers C, and C, in series, may.
almost be neglected, because C,
is very small, and the total capacity
to the left of L is still smaller. An
interesting comparative figure is
given later.

The Ballast Method

Another attempt to solve the
same problem resulted in the
Ballast circuit illustrated in Fig. 11.
In this case a fixed condenser C,
of o0.0003 uF capacity is con-
nected across the aerial and earth
terminals of the receiver, while
tuning is accomplished by means of
the condenser C, which has a maxi-
mum capacity of 0.0005 uF. " The
inductance L is not shunted by any
condenser.

Fig. 11.—The Ballast method.

In Fig. 11 the aerial capacity is
represented by the phanfom con-
denser C,. -A simplified -form of
the circuit is shown in -Fig. 12,
from whicli'it will be seen that the
iriductance’ L is shunted by two
capacities in series, one of the
capacities being the variable con-
denser C, and the other being a
composite capacity, consisting of
the Ballast condenser C,, which
has in parallel with it the aerial
capacity C,:

From the point of view of making
the receiver insen.itive to changes
in aerial capacity, the circuit is an
undoubted success, and is. very
much better than the series arrange-
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ment of Fig. 7 and the parallel
arrangement of Fig. 5. The circuit,
however, is only half as good as the
Fig. 9 constant derial tuning
system, and changing-the circuit of
different aerials necessitated a
greater readjustment of the variable
condenser C,.

————

=3$=2C,
L T

Fig. 12.—The Ballast circuit
simplified.

The circuit can be made more and
more insensitive to changes of
aerial capacity by increasing the
Ballast capacity C;, but even when
C; had a value of 0.0003 uF, signal
strength was greatly reduced, and
this i1s much worse when C, is
increased. The circuit of Fig. 11
cannot, therefore, be recommended
as an efficient constant aerial tuning
system.

A Very Constant Circuit

The most constant of all the
circuits described in this article is
illustrated in Fig. 14. This circuit
is a combination of Fig. 11 and
Fig. 9. Three condensers are em-
ployed. The condenser C; has a
value of o.0001 uF, while C, has a
maximum value of 0.0005 pF, and
C, is a fixed condenser having a

0

5

oot =

Fig. 13.—A simple variometer
circuit.

value of 0.0003 uF. The aerial
capacity is shown by the phantom
condenser C,, and the arrange-
ment of the different. capacities is
illustrated in Fig. 15.

The circuit may be said to be
entirely independent of changes in-
aerial’ capacities for all practical
purposes, but" while the ideal is
achieved in this respect, the signal
strength is very considerably im-.
paired, and the Fig. 14 circuit:
shows the disadvantages of the
Fig. 11 Ballast circuit. I cannot,,
therefore, recommend the Fig. 14
arrangement, and my final con-
clusion is that the arrangement in-
Fig. 9, which uses a series con-
denser C; of o.0ooxr uF capacity-

and. a  further condenser C, of
0.0005 uF capacity, is the best all-
round arrangement for  constant
aerial tuning.
Variometer Circuits

Fig. 13 is a simple variometer
circuit, but a fixed cendenser C,
which may have a value of 0.0003 pF
is connected in series with the vario-
meter. The aerial capacity is
shown by the phantom condenser
C,. This circuit is extensively
used
variometers, and the arrangement
has the advantage of being far less
susceptible to changes in aerial
capacities than the arrangement of
Fig. 3. The circuit, of course, can-
not compare with the Fig. g circuit

or some of the other constant aerial

tuning methods, but nevertheless
where it is desired to design a
crystal receiver using a variometer
so that it will cover a given range
of wavelengths on widely varying
aerials, the circuit of Fig. 13 is to
be recommended.

Aperiodic Aerial Circuits

Before passing on to some de-
tailed figures, it would be just as

well to draw attention to Fig. 16.
circuit which Mr. Harris has fre- .

quently described in these columns.
The aerial circuit is ‘not tuned at
all, but about 8 turns of inductance
are wound closely over the second-
ary L,, which is-tuned by means
of the variable condenser C,. The
coil L, will usually.be placed in the
middle of L,, and this circuit is also
independent of changes in aerials,
but the arrangement does not lend
itself to the use of plug-in coils or
for use when a wide band of wave-
lengths is desired. On the other
hand, with a given inductance and
condenser, the waveband obtained

is equal to that of a tuned anode

circuit or a secondary circuit.

Some Actual Figures

I have worked out a few figures
to corroborate the experimental

results I have obtained with the

circuits given in this article.

‘I have assumed that the variable
condenser C,, shown in the various
circuits, is adjusted to a capacity
of 0.0003 uF. Two aerials are con-

sidered, one having a capacity of-

0.0002 pF and the other twice the
capacity—viz.,, 0.0004 uF.
supposed that both aerials are tried
on each of the different circuits,

-and the effect on the tuning is

noted. In the case of Fig. 3,
changing from the small aerial to
the large aerial results in an in-

crease in capacity across L, of
0.0002 pF—i.¢., changing the aerial-
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Fig. 14.— The n;ostj constant
circuit of all,

results in Ioo per cent. increaseé in
the capacity across the inductance.
This means a very large change in
the tuning of the aerial circuit.

1. In the case of Fig. 3, the
only capacity across thé inductance
is the capacity of the aerial.
Hence such a circuit is very
susceptible to ‘aerial changes. In
the case of two aerials, of 0.0002
uF and o.0004 «F, the use of the
larger condenser means .a I00 per
cent. increase in the capacity across
the inductance.

2. The Fig. 5 arrangement,
using a parallel tuning condenser,
is considerably better.- With the
small aerial "in use, the total
capacity across the inductance L
is 0.0005 uF, of which o0.0003 ,F
is the condenser C,, and 0.0002 uF.
is the capacity C; of the small
aerial. With the large aerial, the
total capacity across L is 0.0007 uF.
Using the large aerial, we have an
increase of the total capacity of
0.0002 uF, an increase of 40 per
cent.,, which is far less than the
100 per cent. in the preceding case,
but even now the change in tuning
is very considerable.

3. The Fig. 7 arrangement,
using a series tuning condenser,
is not nearly so bad. In the case
of a small aerial, the total capacity
is 0.00012 uF, while with the large
aerial the total capacity across
the inductance L is o0.00015 uF.
The use of the large aerial is
equivalent to adding o.0003 uF to
the total capacity, which represents
an increase of 25 per cent. This
compares very favourably with the
40 per cent.-in the case of parallel
tuning. Different aerials, however,
still produce widely different tuning
of the aerial circuit.

4. The Fig. g constant aerial
tuning system is the recom-
mended circuit. The total capacity
across L, in the case of the small
aerial, is 0.000367, while with the

(Continued on page 539.)
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‘ B.B.C. DRY B.BoCc
BATTERIES Sets

No. 1 W. To connect in Series
= = o i = insert straight Ter-
Standard Pocket - minal in Spiral ot
Lamp Size—4} volt next battery. Bend
with patent spiral spiral and thus ensure
wire terminals and 3 3 k permanent electrical
plug sockets to take connection  without
Wander Plugs. soldering.

Note == 1 doz.=354
volts.

Used units replaced \ 7 ' BRITISH MADE.
easily. it

tent i
Connect as sllustrated. Patenisaprliedbiors

PRICE CARRIAGE PAID, "7/~ PER DOZEN, WITH PLUG,

Standard Sizes :
No. 2 W. Slab, 16} volts, 3-volt tappings. Size approx.
9x1 x 3ins. .. ... Price 3/= zach
No. 4 W.Slab, 36 volts, 3-volt tappings. Size approx.
10 x 1} x 3ins. nw 6/8
No. 5 W, Block. 60 volts. S-volt tappmgs Size approx
9t x 8¢ x 3¢ins. . ool 2/~

Prices include Wander Plug. Carriage Pa.td.
Manufactused by Telephone : Walford 617.

The BRITISH BATTERY (i

CLARENDON RD., WATFORD, HERTS.
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20 YEARS’
EXPERIENCE
WE TEAGH
BY POST.

Most Moderate
Charges
-Payable Monthly.;

SPECIAL OFFER
35/- Dictionary
for 6/-

¢ To extend the name ?
sof the BENNETT ;
SCOLLEGE we are}
+ publishing an 11lus-{
: tratedkncyclopzdic 8
-chtlomry of En-:
sgineering, Civil,$
< Motor, Elect,, Mech, ¢
-The proper price ise
235/, it 18 in 243
< monthly parts of 16 ¢
: pageseach part, You's
smay have part 1.
sfree, and if you are?
-satlsﬂed send onlys
6~ and you willl
srecefve all the other?
=23 parts, The offer s
-only applies to thes
+first 1,000 appli.;
scants, Send for parg ;
1 to—day, you arg -
sunder no abhyaha" N

Have You Any Ambition?

to Learn a Trade or Prolession—or go higher in your present
vocation. Hawe you a son P Does he, or do yon wish to pess any
qualifying Exams P Remember every mau is the Architect of his
own fortune. and I can show you how t{o study in your spare time
{by post} and thus reach the highest positions. A8 my udviee €
Sree. write to me and let me help you as I have helped
‘thousands of others.

Wo specialise in

all Exams.
COMMERCIAL TECHNICAL frunécy or
Internal Comb.
comme ial Architectural M:';"f;"es
Arithmetic LTl Engineering
: Building Mathematics
English and Construction Matriculation
French Clerk of Works’ Metallure
Book-keeping Duties mining =
: Aviation ine Surveying
Modern Business
Methods Boiler Engineer- z“’::" Engineering
Commercial Law ing Architecture
Company Law Boiler Making Paﬂit;r? Making
. Ganitation
Cecretaryship ~ Chemistry Shipbuilding
Accountancy Civil Engineering Gtructural 3
Audiﬁng Concrete and Surve _E:gl:::'l"g
Gteel L
Banking LeveHing
. Craughtsmanship Telegraphy and
Costing X Telephony
Advertising and  Electricity Wireless
Gatesmanship  Engineering Telegraphy

WRITE FOR FREE BOOKLET

to The BENNETT COLLEGE, Dept. 134, SHEFFIELD, naming
the subject you are interested in. Please state your age,
Courses specially combined to m2et all requirements, Why
Stay in the Rut ?

€STABLISHED 1900

‘WIRELESS VALVES® |

ORDINARY “R” VALVES

6/6 each.

Write:

Radions

The satisfactory repair of

Wireless Valves is now an

::  accomplished fact ::

We guarantee all Valves repaired ;
by us to Bive entire satisfaction
coupled with prompt delivery.

Limited,

Bollington, near Macclesfield. |

Trade or prizate custorers ve:ei ¢ e ery attenlion.

In replying to advertisers, use COUPON on last page 537



MODERN WIRELESS

March, 1924

Deliberatel y designe

s

“(COSMOS ” FILAMENT RHEOSTAT

made in two standard patterns constructed with phos-
phor-bronze contact arm “ensurng reliable contact,
Resistance is carried on a porcelain former absotutely
unaffected by heat.

Supplied complete with terminals, screws, dials and

\

“COSMOS”
STRIP INDUCTANCE COILS.

(Patent applied for.)

Constructed on an entirely new principle, these coils
are wound with strip of special design, composed .of
a number of copper wires embedded side by side in
prepared paper. The coils have extreme]y low self-
capacity and small high-frequency resistance. They
are provided "with plug and socket to fit standard

coil holders.
INDUCTANCE VALUES.

MADE IN SEVEN
4/6, 4/9, 5/-, 6/-, 6/6, 7/- 8/9.

“COSMOS” High Frequency Inter-

Valve Vario-Transformer.
(Patent appled for.)
“Tuned on the Variometer principle. Has primary
and secondary windings ON BOTH the fixed and
moving bobbins. Uniformly high efficiency and
amplification are obtained over the whole broad-
casting waveband.

18/6

“COSMOS” RADIO COM-
PONENTS are obtainable frem
all wiretess retailers. Demand
“Cosmos Components by name.
If you have any difficulty, write
to our works giving name and
address of your usual dealer.

M

\
PLUG-IN TYPE

knobs, suitable for back of panel or face of board.

Face of Board 6d. extra.

//“cosmos”

\ For one For 2 or 3
valve valves
. (6 ohms) (2.75 ohms)
Y

FIXED CON- \
DENSER and GRID LEAK,

Tre condenser, as shown, is enclosed in a mouided \
ebonite case with external terminals. It is built up
P of plates of copper foil separated by selected mica \
dielectric rigidly fixed in position.
/ Condensers only with ‘Leak” clips, ooo3 mid; 2/ \
P) Condensers only, without “Leak’ clps, various
capacities 1/9 to 2/6 cach

Grid Leak, 1, 2 or 3 Megohms, 1/~

TROPOLITA

vickers

ELECTRICAL

Head Offic> and Works :
Londoa Showrooms :

Traffo-d Partk, MANCHESTER. AR
232 233, Hign Holborn, W.C.1.

/
/

“COSMOS™” L.F. TRANSFORMER

‘is specially designed for utmost clarity of reproduction,
Of solid construction and high efficiency, it is free from
noise and will safely stand the high voltage and heavy
loading used for power amplifiers.

Tetephone Transfermer,
Ratio1to g. In Eox. Unmounted.

15/- 22/6 12/6

ode

Ratio1 to 4.
15/-

“ COSMOS” VARIOMETER
AND VARIO-COUPLER.

Wound on best quality miocarta tubing having high
insu'ation and low dielectric loss. Supplied with_ter-
‘minals, dial kneb, pointer and fixing screws. VARIO-
METER 1or tuning aerial circuits over wave-lengths of
300 to' 600 metres. With .cooz mfd. in para]lel it is
suitable for tuning anode circuits over similar wave-
lengths. VARIO-COUPLER issuitable for wave-lengthsup
to 1,000 me.res.

8/~

A copy of the *‘ Cosmos ® Cafa-
logueand Handbook (D.S.7117/1)
post free for 2d. stamps.

P.O.I,
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Aerial Circuit Tuning.
(Continued from page 536.)
large aerial it is 0.00038 uF ; the
difference is 0.000013 uF, or 5 per
cent. variation in the total capacity
as a result of using an aerial of
100 per cent. greater capacity than
the smaller aerial. .This figure is
eloquent of the usefulness of the

constant aerial tuning -system.
5. In the Fig. 11 circuit, the use
of a Ballast condenser, which is
not recommended on account of
the resultant decrease of signal
strength, a large measure of con-
stancy is obtained. The small
aerial in use gives a total capacity
of 0.00019 yF across the inductance
L. In the case of the large aerial
the capacity is increased to 0.00021
uF, a difference of o0.00002,F,
which represents-a- -10- per cent.
increase by the use of the larger
aerial.  This, of course, would not
make very much difference in the
aerial tuning, but the result is not
nearly as good as the Fig. g circuit.
6. In the Fig. 14 arrangement
we have by far the best circuit
from the point of view of constancy
of ‘aerial ‘tuning. The capacity
with the small aerial is 0.000383,
while with the large aerial it is
only very slightly different, and is
0.000388. By the use of an aerial
of twice the capacity, we only add

Fig. .15‘—Fig. 14 simplified.

0.000005 pF to the total capacity
across the inductance L, which
does not alter the tuning. The
change in aerials-only results in a
1 per cent. increase in the total
capacity ‘across the inductance,
but on the-other hand, signals
are considerably weakened, and the
circuit is therefore not to be re-
commended.

Fig. 16.—An untuned aerial
circuit,
Conclusion

The .conclusion to be drawn is
that the Fig. 9 circuit is easily the
best. Greater and greater constancy
of aerial tuning could be obtained
by making C, of smaller capacity:
than o.0001 uF, .but if a smaller
value than this is used, the signal
strength falls off, and the value
given is the one recommended.

POOOOOPOOOOODOOOOD
€ LONG DISTANCE $
g CRYSTAL RECEPTION. g
SOOOOOOPOOOOOOOODS

To the Editor of MODERN WIRELESS.

Sir,—This place is equidistant |
and |

from Lowestoft, Ipswich
Norwich and fully 100 miles
from London. ' Using a good aerial
single wire, full length, 4o ft. high,
which is practically unscreened,

“being well above my house, which
'is the only one near it, and a -good
“earth.

I have heard the following
stations on the plain crystal
circuit and Brown’s phones.
Basket coils for A.T.I, up. to 500

metres and staggered lattice coils |

above that; a .00o1 polar condenser,
galena type crystal and gold cat’s-
whisker ; detector circuit straight

off the A.T.I.; phones, 4,000
ohmsy. ;
21O, 375—Average strength

21 by shunted phones, z.e., just
audible with 200 ohms  across
’phones. A perfectly Treliable re-
ception here on the crystal.

Bournemouth, 285—Speech in-
telligible nearly all the time, but
some fading.

Newcastle 5NO, 400-—Heard him
say ‘““ 5NO calling”; speech in-
telligible occasionally ; much fading
and noise.

Glasgow 420—Speech clearly
readable at intervals and always
audible.

Birmingham, 475—Not quite so
clear as Glasgow.

Aberdeen, 495—Never intelligible
but faintly audible.

Eiffel Tower, 2,600 — French
clearly intelligible most of the time.
Weather report. Very little fading.
Noise the main trouble.

A very good imitation of silence
can be maintained in the wireless
den.

This i not in the nature of
freak reception apparently, as it
can be repeated nearly any day
in the winter. Cardiff (now a
nuisance to 2LO) can be heard
through 2LO on the crystal as
it can with valves unless a closed
circuit is used.

These results seem to be rather
at variance with the average ex-
perience, but my own conclusion
is that given sensitive phones,
silence, and well-adjusted crystal,
telephony is not worth amplifying
unless it can be heard faintly but
clearly on a plain crystal circuit,
as the extraneous noises, all ampli-
fication seems to delight to honour,
will spoil it. o

Yours faithfully,
. ) F. C. JaMeEs.
Diss, Norfolk:
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T. O. BUSS,

77, Clerkenwell Road., E.C.1

V7
VARIOMETERS :

Bushed Bearings, Ebonite Dial o-100, and
Knobs., Metal Parts Plated, W'aveleng{h 340
to 560 metres. i
Adezuat- proyisipn is made for mounting on a
panel, and the dial is neatly and clearly engraved.

Marvellous 43 6d

TRADE, ;lil(l:’?’lrlED. POST 6d. Extra.
HEADPHONES

Gezuine French Telephones, 12,9

most sensitive obtainable, 4,000 ohms with cords

‘“ Ebonite”

POSTAGE FREE. ANY SIZE CUT.
s. d. £ sd;
8x1Xx} - 7 I2XI0X}- 76
4 X 4 %X} I 3 17X 8X-3- 89
7 X6x4} 2 8
10X 6 X} 3 9 18 X 18 X }-159
17 X5 %4 5 3 36 X 18x¢§ 176

TRADE - SUPPLIED.

Invaluable to Crystal Users.
EARWIG-SKER

An entirely NEW type of Cat's Whisker,
Patent applied for,

A GENUINE INVENTION
which will appeal to those who wish to get even better
resuits than hitherto,

NOT AFFECTED BY VIBRATION
Post Free 74d. (Please send P.O.)
MARSHALL & CO., Beifast R1., N.16.

WIRELESS WEEKLY

is the most

Popular Wireless
Weekly Journal

IT IS A SPLENDID

ADVERTISING  MEDIUM

Advertisement Managers:
Scheff Publicity
Organisation, Ltd.

125,PALL MALL,LONDON,S.W.1
Phone : REGENT 2440 (2 lines).
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A Simple and Efficient
Cr_ystal Receiver for

Broadcasting.
By HERBERT K. SIMPSON.

A description of a thoroughly efficient
receiver which we have tested ourselves.

2 R R T T L A A ACACACACACRL T RS

<>:<><><>

SRR CACTORORHORCTOROTROTORORON N
COOOPOOOOOOO0O

e e o e e e e e e e e e e e - e e — e e

AERIAL EARTH| 1T

Fig. -1.—The complete.receiver.

HE crystal receiver about to be
described has given very
.good results on the B.B.C.
stations up to 10 miles, and can
be made very easily by even a
beginner. Fig. 1 gives a good
idea of the ‘finished receiver,
and, as can be seen, provision is
made for coarse- and fine tuning,
with terminals for aerial, earth and
telephones.

Materials Reguired

For the Set :—
4 terminals.
16 contact studs.
4 stops.
2 switch arms, radius 1}in.
1 cardboard tube, 3in. dia-
meter, 4%in. long."
1 crystal detector,
1 piece ebonite, 7} in. x 6}in. x

16 in, . T 2 e ——— .
‘Some 20 S.W.G. D.C.C. wire, 5 ' Fig. 2.—The lay-out of the panel

For the Box :—

2 pieces of hard wood, 7in. x
52in. x § in. for the
sides.

2 ‘pieces of hard wood, 5in. x
5% in. x  in. for the ends.
1 piece of hard wood, 7} in. x
64 in. x §in. for the base.

If desired, the ebonite panel
may be replaced by wood, but the
latter should be dry and about
44in. to § in.-thick.

The Inductance

The  inductance can be made
first, and should be commenced by
making a hole about } in. from one
end of the former and threading the
wire through this., Make another
hole near the edge, and thread the
Fig. 3.—A nearer view of the receiver, showing. details of the panel, wire through this also, leaving
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Fig. 4.—A plan of the .panel showing disposition of switches, etc.

about 2} in. of free wire. Now wind
one turn of wire round the former
and make a tapping here. This is
best done by making a hole in
the former close to the turn and
a little beyond the first hole, and
threading the wire through. Make
a hole near the edge of the former
and thread through, leaving about
the same length of free wire as
before. Make eight tappings in
this manner, and then wind eight
turns straight off, make a tapping,
eight more turns, a tapping, and

so on, until the. total of 71 turns.

has been completed. Bring the
last eight tappings out  of "the
opposite side of. the former to the
first eight.:

The Panel

Turn now to the panel, and fix
the positions of the centre spindle
of the switch arms. Now take a
compass, and with a radius of
1} in., the same radius as the
switch arms, make a circle on the
reverse side of the panel. The
holes for the contact studs may
now be drilled, and care must be
taken that the holes are just
far enough apart to allow the arm
to rest on two studs without falling
down_between them. With studs
of } in. diameter head the holes
should not be more than < in.
apart if the width of the switch
arm i§ f in. A good average
distance between the centres of
the studs is & in. Next, a stop
should be placed at each end of
each set of eight studs, to prevent
the arm going too far. ]

Ordinary brass screws may be
used for the stops, and also, if
desired, they may 'be used to
replace the studs, the arm moving
over their flat heads. ’

The terminal holes may now
be drilled and the terminals fitted.
The crystal detector may be made
if desired, but as this component

MODERN WIRELESS

can be purchased very cheaply,
the saving hardly warrants the
extra work-involved. The detector
should be mounted, and when all
the studs are slipped into position,
the inductance may be wired up.

Looking at the panel from ‘the
underside (Fig. 6), connect  the
beginning ot the winding to  the
stud marked No. 8, the first
tapping to No. 7, and so on, until
all the first eight tappings are uscd
up. Then start at No. 1 on:the
coarse tuning switch, making sure
the tappings are being connccted
in their right sequence. . If sciews
are used for the studs, the wircs
will have to be soldered on”to tl.e
‘“studs,” but if the ordinary con-
tact studs are used the wires can
be held under the nut on each
stud.

Wiring Up

Next wire up the terminals as
shown in Fig. 6, taking a wire
from the aerial terminal to the ‘‘ fine.
tuning "’ switch arm and also to
the crystal. Connect the other
side of the crystal detector to the
telephones, and the other side of
the telephones to earth and the
‘““ coarse tuning "’ switch arm. Use
20 S.W.G. wire for connections.

~ The panel is now complete, and
~we may turn our attention to the
box, which is seen in Fig. 7. The
‘pieces of wood should be planed

Fig. 5.—An underneath view of the panel, showing the coil and connections..
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How to make
our owq
| Broadcast Receiver

Y
John Scott-Taggart.Flast?
Editor of Madern Wireless

Splendid = Broad-
cast Sels made
without special
skill.

-

I.is.qot often easy.to condense
into a_single constructional

Article all the details neccessary,

ior a complete beginner, to build
up a Broadcast Receiver.
Naturally the space in a Magazine
like MODERN WIRELESS is rather
limited. Therefore, if you are
looking for a first-class book on
how to build good Crystal Sets,
you -cannot do better than get
this one. “ How to make your
own Broadcast Receiver ”’ is written
by John Scott-Taggart, F.Inst.P.
(Editor of MODERN WIRELESS
and Wireless' Weekly). 1t deals
with the whole subject from A to
Z, and if you are at all handy
with your fingers, you can easily
build up an exccllent Receiver at
small cost.

Remember you do not need to
know a single thing about Radio
—it’s all in the book, and you can

learn it in a few hours.
Get a copy

]. / TO-DAY.

From all Booksellers, or 1/8 post free,
RADIO PRESS, LTD.
Dzevereux CourT, STRanp, W.C. 2,

Radio Press Wireless Library, No. 3.

March, 1924

Fig. 6.— Wiring plan.

up smooth, and then glued together.
It is advisable to secure them by
brads, and the whole can be
greatly improved in appearance
if stained and polished. The panel
is secured to the box by a screw
at each corner.

Fig. 7,—Details of the containing

box.

542,

" fine switch over its studs.

Operating

To tune -in, connect up aerial,
earth and ’phones, see that the cat-
whisker is touching the crystal,
and put the coarse switch on
Stud 1. Naw move the fine
tuning switch over its studs
to find a signal. If there is no
result, move the coarse switch
to No. 2 stud and again move the
Repeat
this on all studs of the coarse
switch until the signal is heard at
its best, after adjusting the detector
to give the best result. When
the signal is heard, adjust the fine
tuning switch so that a movement
either side of the best point de-
creases the signal strength.

When broadcasting is not on
local amateurs may be tuned in,
and if the set is fairly near the
coast ship signals may be heard.
The set will easily cover the whole
broadcast wave-band on any aerial.
In conclusion, the set has given
loud signals on local broadcasting,
and was found to be in every way
satisfactory, and well repaid any
pains taken in the construction.
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LTHOUGH the Eureka And its amplification factor com- than two ordinary L.F. Trans-

qu L.F. Transformer has only  Pels critics to revise their opinions formers. '2'

L8 been on the market a @ to what an L.F. Transformer Remenibier thatein o Rt 15t N

a8 month, keen experimenters are really can do. To the non- for nexammls,mELIE vl TR 3

o ’; already wondering what black technical it is sufficient for us to intervalvep"[:ransformer s lL SS ;s
N magic is responsible for the Say that with a strong  plate than 10 per cent. of the wh:le‘ ":
&‘ immense amplifying properties vqltage ~and sufficient negative cost—yet no ot};er component 9
y sealed up in its steel case. grid .blas, the Concert Grand ; B il N

| (] will give louder and purer signals carmes sughig respentiitiyEet 6]

% Science and skilled engineering - ultimate success or failure. ()

L practice are happily combined in Made in two fypes : While you are building your Set P

the Eureka—its handsome Eureka Concert Grand, 30/ make the first cost last cost by
-

c.oppered case  not onl_y gives 3} inches long, 2} using a Eureka Concert Grand,
life-long protection to -its con- inches. high o guaranteed to give you faithful
tents but actually prevents inter- and enduring service. If your

action through radiation.. Even Eureka No. 2 (for 2nd : :
h ! two Egurel(a Transformers stage) 3} inches long, 22 6 Dealqr has_ ot re_celved. s
wiach . supplies, write us direct giving

g . d 2 inches high . .
are adjacent no- distortion or '8 PR e
howling can result.

o
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L2

| SPZe e

}-,

—

Dealers : Eureka Trans-
formers will be widely
advertised and a heavy
demand is anticipated—
apply to your factor now.

X D)

5

P

N/ THE ELECTRIC APPLIANCES CO. L1D. |

" 7 and 8, FISHER STREET, LONDON, W.C.1.
' | g Branch Offices : LEET S—1, Oxford Flace. MANCHESTER—S9, £t. James’ Sgnare.
™) XA - Scottish Agen*s: Blackie, F nller and Russell, Ltd., 30, « ordon Strezt, Clasgow.
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EXTRAORDINARY
DISCOVERY !!!

Aerialwhich needs no insulators,
will increase efficiency by 509
and is cheaper than bare wire.

CLEVER ADAPTATION

OF SCIENTIFIC FACT.

Wireless experts agree that the ether waves flow only on the
suriace or skin of the conductor which carries them. Therefore,
aerials which consist of several small wires stranded together are
more efficient than a single wire of thicker gauge.

The Best Conductors.

1t is also an established fact that SILVER
is the finest conductor, closely followed by
TIN. Silver is not only too expensive to use
generally as an aerial, but for many technical
reasons it is impracticable.

On the other hand, Tin, an expensive con-
ductor, four times the value of copper, lends
itself admirably, inasmuch as it can so easily
be coated on other wires of the necessary
strength and durability, so that it fulfils the
purpose of a perfect conducting ** Skin.”

The Secret of Electron Wire.

wires—-each separate strand is scientifically
coated with a skin of pure tin.

-Enthusiasts who are using Electron wire
in a'l parts of England and America report
wonderfully clear results with either crystal
or valve sets. The high-frequency currents
penetrate the protective ' coverings, all in-
coming signals being held. Suspend Electron
wire where you will, lead direct to the set
(no separate lead-in required), use Electron
wire for the ecarth, and a greatly improved
reception will be the result.

Extend your "Phones or loud-speaker to any
part of the house or garden with Eleciron
wire, which being insulated with vulcanised
rubber, no further insulation is necessary.
You 1nay allow it to touch anything, any-
where, indoors or out-of-doors in peifect
confidence. Electron wire has no equal at
10 times the price.

THE CHEAPEST AERIAL

and the Best in the World.
100 i
i, 1/8 e

1t you cannot get it from your local dea‘er.
send 1 8 "direct to us, together WITH HIs
NAME and -ADDRESS, and we will send
100.7t. sufficient for a complets aerial, Jead-in
and carth. .

300 it, 500 ft. 1,000 . 4 mile,
4/3 6/3 10/3 17/6

CARRIAGE PAID,

o

AN

Money Refunded if not entirely satisfactory.
Prices for larger quantities upon application.

NEW LONDON ELECTRON WORKS, LTD.,

99, ‘'Regent’'s Dock, London, E.14.

TeLEPHONE : EAst 1821, TELEGRAMS . * STANNUM, LoNDON.

(A T T T T T T TR T TR T TR R TS

ELECTRON wire is that it consists of eight

March, 1924

TO
REMIND
YOU

that the *“Efficiency
Inductance” is still
the best on the market.
Compare the list below
with those published
for other coils.

i d Self-capacit .
Salls wm?v.%? gct:p;zilzieci!:l‘g;:\eser. in Mictofarads. Lricel
a 75 to ‘330 000004 5/9
A 120 0 525 .000004 5/9
B 200 - 855 .000005 6/-
C 285 o 1200 000006 | 6/9
D 409 - 1700 .000006 8/-
E 690 o 2875 000008 9/6
F 1040 o 4350 000009 { 10/3
G 1575 o0 6800 000011 12/-
H 2250 ) 9500 000014 14 /-
1 3425 » 14500 000017 16 /-
J 5000 ;25000 000021 19 /-

Gambrell Bros.,Ltd. " S5

(entrance in Palace St.,
"Phone Victoria 9938

“Tangent”
Head Phone 4
! |

A Head Phone -with
tradition behind .it,

Established in 1872,. Gents’ have manu-
factured every kind-of Phone for every
kind of purpose for the last 30 years,

This fact has, undoul_.)tedly, a bearing on
the great-and -ever-increasing popu--
larity of the *TANGENT ' Head Phone.

Supreme Efficiency, combined with Comfort to the Wearer, are
: the out standing Features of this Phone,

4000 ohm resistance. Suitable for Crystal or Valve Sets.

Ask your dealer ; it in difficulty, write us
to name n:arest St:ckist.

GENT & Co., Ltd.,"35nks. LEICESTER.

The
name
TAr GENT
or this mark
guarantees
British make.

544 In replying to adveritisers, use COUPON on last page
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Adding One or Two Valves
to a Crystal Set

By HERBERT K. SIMPSON

This article, by an experienced constructor of wireless apparatus, will be of
considerable interest to those who wish lo get beyond the crystal 'stage.
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HERE must be a number of
users of crystal sets who
have thought about adding

a valve to their set to obtain louder
signals, and then wondered how
to do it. The simplest way is to
add the valve as a note magnifier,
and the set to be described will be
quite suitable for addition to any
crystal set, while two of the
amplifiers will give excellent loud-
speaker results up to 10-15 miles
from a broadcasting station.

The finished ‘amplifier is seen in
the photograph, Fig. 1, and it will
be seen that th: set is of very
simple design, so that no difficulty

Fig..1.—The L.F. unit.

should be experienced in the-con-
struction, even by a novice.
Materials required :—
1 L F. transformer of any-good
make.
1 filament resistance.
1- valve holder.
8 terminals,
1 valve.
1 piece of ebonite 7} in. x 6} in,
x fin.
The components actually used
‘nc uded an Igranic L.F. trans-
‘ormzrand a ‘‘ Microstat *’ filament Fig. 3.—The internal arrangement of the single valve note magnifier.
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__________ T_E_L_ m o S e .'_'_ = I former i1s secured to the panel,
= =4[] if of wood, by ordinary screws,’

Fig. 4.—The pane!l lay-out.

buvt if ‘the panel be of ebonite,
lol's must be drilled and bolts

resistance. Any good make of
transformer and resistance may
be used, but it is as well to remem-

ber that a resistance of the com-
pressed carbon type, such as the one
mentioned, is equally sui‘able for
either dull emitter or high tem-
perature valves; thus if such a
resistance be fitted, either type of
valve may be used at will, without
any alteration to the set.

The panel should be of ebonite,
but wood may be used if desired,
provided it is thoroughly. dried
before use. Again, all terminals
should be mounted on ebonite
strips, or bushed with ebonite tube
where they pass through the wood,
with ebonite washers under the
terminal head and nut. The posi-
tions of the terminals are given in
Fig. 4. The valve holder should
be mounted on ebonite, and a

hole cut in the panel to receive it.
The underside of the panel is

T

o ,‘
. mn.; = I
i o i
dE :
H o l
i |
@ |
i !
> T EBONITE - | l
) ) WASHERS I I
% i

seen in Fig. 6, and the wiring can
be easily followed. Use 16 S.W.G.
wire for the connections, bending

Fig. 6.— wiring of the L.F. un:t.

with nuts used to ‘secure the

transformer to the panel.
Wire up as follows :(—
- ‘Terminal H.T.+ “to ° telephone:
‘terminal, other telephone ter-
minal to plate of valve.

Terminal H.T.— to terminal
LT.+ to one filament leg
of valve.

Terminal L..T. — to filament resist-
.ance and also. to LS. of
transformer.

‘Terminal O.S. of transformer to
grid of valve. '

Fig. 5.—The

546.

crystal set and one L.F. stage.

Filament resistance to s:a_cond
filament leg of valve.
(Continued on page 549.)
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is essentially light and careless. The
spirit of it is lost if one has to go
abroad to find it. But in ‘these
winter evenings a little music and
the humorous tale go well at home.
Let words and music ring out clearly

through a Fellows Loud Speaker.

The Fellows Junior.Loud Speaker
is remarkable for its good tome
and its extraordinarily reasonablé

price.

Fellows Magneto Co., Lud.
Pafk Royal, N.w 10. Phone: Willesdep 3560-1

PRICE :

£1:17:6
Stock Models wound

i to 2co0 ohms; other E
!. resistances to order. |

[0&((/ Ls;uea /(fEK'S"

E.PS43

'FELLOWs

MODERN WIRELESS

Mother, with much of her time
occupied in a domestic sphere, finds

Wireless a welcome diversion,

Brandes bring a wealth of informa-

tion on current topics, fashion notes,

music and plays, with the wonderful
l tone qualities always found in the
‘ “ Matched Tone” feature.

PRICE 25/-

British Manufacture (B.B.C. slamped) and
conform to all new licensing rvegulations.,

BRANDES, LIMITED

Walmar House, 296, Regent Street W.1

"Pho-e: Langham 1525. Trade Engq:iries Invited.

GLASGOW o - . 47, Watetloo Sreet
NEWCASTLE 5 & 6, Post Office Chambers

Manufactured by Brandes, Limited,
; aé. Brandes -Works, Slowugh, Bucks.

cMatched Tone

TRADE MARK

Radio Headphones i

In replying to advertisers, use COUPON on last page 547
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Practical work Instruction
r==nn Tle :
Aerial ‘; e Vs . % ey
ereecting i 1 %Et : ’ _ bu-1lding
£ I

What do you want to know?
—there’s a Radio Press Book
to help you.

- HETHER you are erecting an
Choose your Books ' Aerial, building a Set, or
from this List: endeavouring. to find out how
' -y — Price one works, there is a wide choice of
. Wireless for A e 0o 6d. : .
. * BIﬁJ:HVNV SICOH-TAGGART, FuInst.P.. y Radio Press Books ready to help you.
2. Simplified Wireless . .. -
By JoHN ScoTT-TAGGART, F.Inst. P.
3. How to Make Your Broadcasf Receiver 16 .Don’t attempt.to. struggle along in the dark
By JouN Scor1-TAGGART, F.Inst.P. lf b k f th
T og(oBElel\?nYT:l:‘rL WAIt;liesIs Aerial . 1) by yoursel ut make use o e a551st-
5. The corll;hl;ctgfn of Wireless Receiving Apparatus  1/6 alnce: freely oﬁered you by the authors
: s.
6. The ’.}ons‘,uﬂx:.,‘{,i;;, Crystal Receivers SEF™ of these Books, Remember each is written
ALAN OUGLAS,
% Holv;ytoEMake a “Unit " Wireless Receiver .. 2/6 bgllgndexperdt ln hlS OWI? partlcular t;ran(:h
REDPATH.
8. Plc(o};nal Wireless Circuits do 0o oo 1/6 L e every author IS a man of note
¥ OSWAILD JS RANI\EIN.l ‘ 26
. Wireless Valves Sim xplaine o .. 1 3
o I s ?r,mmr, o All Books obtainable from any Book
10, Practical Wireless Valve Circuits .. ..  2/6 seller, or in case of dlﬂiculty any Book
By Joun Scorr-Taccart, F.Inst.P.
12. Ragio Valves and How to Usé Them © .. 2/ ‘will be supplied (postage 2d. extra) by
y JouN Scorr-TacGart, F.Inst.P. .
13. 500 w"eless Questions Answered .. .. 2/ Publishers direct.
By G. P. KenoarL & E. ReDPaTH
14. 12gested ‘\{hrle_lless Sets .. o oo . 2/6 .
ARRIS.
15. More Practical vatve Circuits (Cloth Bound) 3/6 3 ] .
By JouN Scorr-TacGart, F.Inst.P. . °
16. Home-lguilt Wireless eomponenh e 5 2/6 %{ a b 1o 33 r. LE A (;E i h M4
EIemené;rng;x;}-ggl;"oqk\:é:g:ssPy Ia:: e Tubis /- ' l?evereux Court, STRAND, W.C. 2.
—_— fpost frec) . g
— Giluert Ad,

548 In replying to advertisers, use COUPON on las: page
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Adding One or Two Valves to a
Crystal Set.

(Continued from page 546.)

Tarreo EveryZory
A

ralbr «AMPLIFIER
Every 8 Turns

CRISTAL SET ) =~

Fig. 8.—Circuit diagram of the
crystal and one valve set.

Terminal O.P. to'input terminal.

0.
Terminal I.P. to input terminal I,
.. We may now turn to the con-
taining box, seen in Fig. 7, for
which we shall require the follow-
ing pieces of wood, ¢ in. thick:

2—7in. x 5% in. % %in. for the
sides.

2—5in. x 5%in. x $in. for the
ends.

1—7%in. x 6} in. x }in. for the
base.

These should be planed off

smooth and finished with sand-
paper, after which they should be
carefully glued together and
secured by means of small brads.
The whole may then be stained and
polished, and then set aside for a
while to dry thoroughly, after
which the panel may be secured
to the box by four screws, one at
each corner.

To connect the amplifier up to
an existing crystal set the phone
terminals of the crystal are con-
nected to the input (O. and 1))
terminals of the amplifier. High-
tension battery and accumulator

MODERN WIRELESS

Fig. IO.—Sch_emz tic ,diag[hm'wl;en two L.F. stages are,ix:sed;'

TALPED EvERY /URN .

—— :
e

TAFPED

Every 8 TurNS

CRrSTAL SET
Fig. 11.—Circuit diagram of the crystal and two valve set.

are joined up to the terminals in-
dicated in Fig. 4, while the phones
are connected to the two terminals
in the front of the amplifier panel.
Fig. 5 shows how this amplifier
unit is connected to the crystal set

Fig. 9.—A -perspective view of the note magnifier.

549

AmPLIFIER

in the previous article, and Fig. 8
gives the circuit diagram. Sixty -
volts is a good value for the H.T,
battery, while a 6v. accumulator
will serve to heat the filament of an
ordinary valve ; if a dull emitter be
employed, however, a dry cell may
Having connected up as above,
switch- the filament on and tune
the set in the usual way, adjusting
the filament resistance until best
results are obtained.

Fig. 10 shows how two of these
amplifisr units may Dbe connected
to the previously described crystal
set. The teleplone terninals of
the first amphfier are crinnected
to the input terminals of th.: second
amplfier, the top pk~~~ ‘e minal
going to the input ternu.... 1...rked
O. Corresponding battiry ter-
minals on each set are tlwn con-
nected together, e.g., H.T. 4 to
HT 4,LT.—toL.T.—, etc. The
loud-speaker then gces to the
telephone terminals on the last
amplifier.

Fig. 11 gives 'the theuietical
circuit diagram of this.
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¢ The Cam-Type Variable Condenser ¢
® . - : ©
g A Simple and Efficient Device Made from Oddments. S
: ©
g@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
HE following descrip- making sure of a good
tion of a cheap q apLy contact. between the foil
variable condenser J/;" F oy 3 3 } =/ Fa and the terminal. Now
may prove interesting to e : L?' 4T gié é‘rz fcq]tarLcherpjecclg),f colpper
th tructor. A stud a i, oil, F2. 3 in. by 1l in,,
ofe tclcl):e1 ’ pﬁgtzrgraphss ‘\lm{,l k—2/2*—A% "L[ﬁ r 1. with a ?in. lug-as before,

give a clear idea of the
design of the condenser,
and when made up it isa
very useful device.

7%

| ¥

JFO i 'FZ
:

and fasten it securely to a
piece of thin wood, 2} in.
by 1i.in., the wood being
flush with the end of the

The Dbaseboard, the Y fe— 3 foil farthest from the lug.
dimensions of which are Fic.1 2 BACLEARANCE Screw .another terminal
5in. by 2in. by % in., has — e - through this lug into the
a piece of wood 2 in. by % baseboard . at the end .
3 in. by #in. fastened in 1% 2° opposite the first terminal,
the centre of one of the —io il JL and hold this foil down
longer sides to carry the - -5“;5“"“ by two small screws in
spindle and scale. Fasten fe— 3" —l PoINTER A the corners nearest 1ts
down on to the baseboard Fic. 4 o terminal.  There should
a piece of springy copper Knos 2.B.A.Rop be half an inch between
foil, 2} in. by 13in,, with a [ Cam these SCrews and the. end
lug }in. long from the FIG.  cCouar of the first piece of foil. A
centre of the shorter side, A piece of mica, 34in. by2in.

Fig. 1, F1. Screw a wood-

by ‘ooz in., is placed be-

screw terminal through
this lug into the wood,

tween the foils and fastened
tothe wood at the corners

1

BONTONE
PHONES

POINTS TO CONSIDER.

Every Phone s sold - under
GUARANTEE.

Every Phone is tested before
leaving Factory,

We are old‘estaliushed British .
Manufacturers, whose
object is to gzive complete
satisfaction,

14/6

per pair. .
Carriage paid United Kingdom.
Why saddle yourselt with Continental Phones distributed by unscrupulous im=
porters with small offices and elaborate notepaper and NO GUARANTEE or
hope of redress if found faulty ? -

Originals of upwards of 100 unsolicited Testimonials and letters of appreciation *
can be seen at our Offices.
GUARAN T E E ‘We agree to replace or return cash if Phones
»  do not give complete satisfaction, subject to

Phones being returned to us within 7 days'of purchase, undamaged.

BONTONE PHONES

ohms,)
BRITAIN’'S BEST.

SENSITIVE, DURABLE, COMFORTABLE, AND
BEAUTIFULLY FINISHED.
Manufactured entirely by British Labour,
Apply to your {ocal dealcr or apply direct giving your dealer’s name to :—

B.D. & Co. (Edward A. Boynton),

Works : GOSWELL ROAD and CITY ROAD, LONDON, E.C.1,
Offices : 167-173, GOSWELL ROAD, LONDON, E.C.1,
Admiralty, War Office and India Office Coatractors.

The Best
“ECCENTRO”

CRYSTAL DETECTOR

(Patented).
This Detector reduces
Crystal adjustment to
the foolproofoperation

The

of turning a knob. It
is undoubtedly THE
BEST on the market.
It is a real piece of
mechanism, Fool-
proof, dustproof
and shockpreof.
A real temper
saver,

Complete with crystal.
SEND FOR ILLUSTRATED LIST POST & /= FREE

If your local ae ler cannot supply you send direct to us
i TO THE TRADE. Our revised TRADE |

éList will interest you.” We can- guarantee :
: delivery from London Stock.

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

42, JENNER ROAD, STCKE NEWINGTON, N.16,

Phone: DALSTON 4741, Telegrams: “CRENEV A-STOKE LONDON.*
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Next the cam must be made,
from #in. wood, to the dimensions

of Fig. 3; this can best be done ~

with a fretsaw, after tracing the
shape on to.the wood. i

Now drill a 2 B.A. clearance hole
through the upright piece, 1§in. from
the bottom, and also through the
centre of the cam.

Fit a knob, pointer and collar to
a piece of 2 B.A. screwed rod, 2 in.
long, and pass the rod through the
upright piece. Place on a washer,
spring-washer, and two 2 B.A. nuts,
locking the latter together. The

Front view with scale.

cam is next placed in position, and a
final 2 B.A. nut to secure the cam
to the rod. An ivorine scale may be

SOO®

fixed to.the front of. the upright
piece, completing the condenser, the

Rear view showing Cam.

maximum capacity of which will be
about -00025-mfd.
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A Radio Dance at Port g
Sunlight. &

®
g@@@@@@@@@@@@@@@@

HE members of the Port
-Sunlight cRadio Club, who

: possess a multivalve receiv-
ing set using 8 valves, made special
arrangements on Wednesday even-

MODERN WIRELESS

ing,. February . 6th, . to- hold an
experimental dance. The music
was provided through the air by the
‘Manchester Broadcasting Station
and transmitted to a seriesof loud-
speakers fixed in a central position
in one of the halls of the Staff
Training College at Port Sunlight.
About a hundred members and
friends were present and they had
a most successful evening, dancing
right through the programme, and
enjoying also the two addresses
which were included in the wireless
dispatches. The music came through
with wonderful clearness absolutely.
free from “ interference ' and was
of ample volume to fill the hall,
although the apparatus was worked
at its minimum strength.

At the conclusion of the dance
music, Manchester sent ‘ Greeting
to the Port Sunlight Club and best
wishes for the success of the Radio
dance you have arranged for this
evening.”

So successful was the experiment
of * Wireless dancing ”’ that the
Committee of the Club have decided
to arrange an open dance in one of
the larger halls in Port Sunlight,
having proved that the apparatus
as fixed gave ample volume for
even the biggest hall in the place,

——%SONOLA"”

(Registered)

WIRELESS RECEIVING SETS.

High-grade finish. Elegant appearance. Highly selective.  Simplicity in Tuning.
Designed for receiving on any Wavelength. The Two-Valve Set illustrated, under
normal conditions, has clearly received Continental and all tl}e British Broadcasting
Stations. Polishec hardwood upright Cabinet, fitted with Swing Door at back. Both
the Low-Tension and High-Tension Batteries can be fitted inside the Cabinet, and the
only wires on view are the Aerial and Earth. Substantial el_)oxhﬂe panel fitted with Valve
Holders, Filament Resistances, Condensers for Tuning Aerial and Anode Circuits ; Knife
Switch for High and Low-Tension Circuits, 3 lgranic Honeycomb Coils, etc. As
illustrated. (Without Valves) £9 15s.. . .

) Including Marconi Patent Royalties and I%riﬁs!n*Bmadcastlng Fee.
Complete with Double Head Receivers, 6-volt qo-amp. Amumulator, 8o-volt. H.T.
Battery, Two Valves and Aerial Set. Price, including Marconi Patent Royalties and
British Broadcasting Fees, £14 7s. 6 5) - |
““SONOLA’* 3-VALVE SET, similar design. Gi fouder Volume of Signals. Panel
only, £14 10s., including Marconi Patent Royalties and British' Broadcasting Fee.
Complete with all accessories, £20 3s. 6d.- Marconi Patent Royaities and B.B.C.

Fees included,

“#SONOLA' 4-VALVE SET, rcceives -all sStations on- Loud-Speaker. Panel only,
£19 5s., including Marconi

Patent - Royalties' and - British Broadeasting Fees.
Complete with_all accessories, . £25 11s.

S Marconi Patcat Royalties and' B.B.C. Fees included.

“SONOLA ’* CABINET
CRY_STAL" SET.' L
Licence No. 315, — High-grade Sets
mounted on substantial Ebonite *Panel
and enclosed in_highly-polished hard-
wood Cabinet. Fitted sith Variometer
Tuner, covering entirebroadcastingrange,

Radio Catalogue,

“ SONOLA

and Dustproof Crystal Detector. Gives No. R/[104, illus- Low Frequency

excellent rgsults mrrzr aradiusof 25 miles. trating a wide Transtormers.

Price 30 /- o range OfCo Receiving gﬁxsurpas;:eé\ | fox

We also supply the above set in polish Sets, mponent ence Feiency

e::zvxse \vitgg:t fall-down Hd. 21/ Plarts, alal) (iom- :laand H'Rehal?tlhg.

= .B.C. Fee, 1/- extra. ete nstruc- Equally suitable
(s é Zlg $BC Bew 1/ % tional Sets, with theOrdinary,

D.E.R. Low Cur-
rent Consumption
and High-Power
Valves, Terminal

i i — on request.

SONOLA Enclose Busi-

> g . mess Card for
@l ! . 0 s Oﬁe‘ Special Trade
AL Terms and type,
;@;( mncmsymgb Discounts.  No. N34 /800. 17 /8.
: * These Lines are stocked by All
“Address all commuhications to Head Office& Works: High-Class Radio ana Electrical

PENCLETON, MANCHESTER.

Stocks also held at Glasgow Depof,
95.. PITT -STREET (Bothwell Street End)

-

tores.
Write direct it unobtainable.
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The Interference Problem in Radio
By E. F. McDONALD, Jr., President of the National Association

of Broadcasters (U.S.A).

This article, fv'om an American contribulor, indicating: the position of affaivs in the United
States, has a distinct bearing on the problems on this side of the water.

Maych, 1924
®
©
©
&
®
®
4
&
&
@

O

®

@
@@@@@@@@@@@@@@@@@@@@@@@@@6>@@@@@@@@@@@@@@@@@0@@@@@@@@@@@@

N analysing the radio inter-

ference situation at the pre--

sent time, it should always
be remembered that while broad-
casting is of paramount importance
4o millions of people throughout
the country, therg are other phases
of the radio industry Wthh -must
be considered and:- upon - which
depends much of the commerce of
the world. Transatlantic ,and

ship-to-shore radio traffic -are of
vital importance., The work of the

serious radio experlmenter is also
of the highest value in furtheting
‘the advancement of fhe radio art:
In order that the broadczist listener
may get the ‘most out of his Tadio
receiver, a _thorough knowledge
of the causes .of the interference
which he occasionally experiences,
together with the- various means
available for their reduction or
elimination, is essential.

Types of Interference

There are, of course, various
types of interference occasioned by
different causes.  The two most
annoying at the present time are
telegraph code interferences from

ship and shore stations working’

on low wavelengths of around 450
metres, and the re-radiation of
radio receivers of improper design
or improperly operated by un-
skilled users. It is to the interest
of all participating in the radio
industry to assist in correcting
these conditions as well as the
other causes of interference.

The National Association of
Broadcasters have been in con-
ference with the Hon. Herbert
Hoover, Secretary of Commerce,
on the subject of ship interference,
and through his efforts and co-
operation are arranging for inter-
national regulations providing for
the carrying on of ship-to-shore
traffic on wavelengths outside the
broadcasting band.  This article,
therefore, treats only with the
interference created by re-radiation
from radio receivers.

A Common Fallacy

It is a popular fallacy that all
that is necessary to put a stop
to any undesirable condition is the
passing of legislation.  Unfortu-

nately this idea has occasionally
taken root and grown into something
that constitutes a real menace
at the heart of our American
civilisation. There is nothing
more detrimental to the moral
of a nation than the adoption of
legislation which is obviously im-
possible of énforcement, and which,
through the ease with which it

.may be ignored, teaches wholesale

disrespect not only for the law
but for the authorities that makeit.

Ironclad Laws

We have, at the present time,
a startling example of an  iron-
clad” law which, so far at least,
it has been impossible to enforce,
and which has probably worked a
greater evil than that which it was
designed to eliminate—the Pro-
hibition Amendment. During
the war the Navy Department
undertook, through its Intelligence
Service, to prohibit the wuse of
transmitting and receiving appara-
tus throughout the country. The

prohibition on transmitting was "

comparatively easy toenforce, but
although every effort was made
to eliminate reception, in the final
analysis it came down simply and
squarely to reliance on the loyalty
and patriotism of the individuals
which go to make up our great
nation. Obviously the individuals
who really desired to use radio.for
ulterior purposes had no such sense
of loyalty, and, as a consequence,
to a great extent all that was
accomplished was the prohibition
of the use of radio receivers in the
hands of those who would not
use them in any case to the dis-
advantage of the country, whereas
it was practically impossible to
stop the use of such apparatus in the
hands of those intent on serving
their own ends.
Reaction Sets

For these reasons the adoption
of legislation prohibiting the use
of receivers which feed back energy
into the antenna is obviously
absurd. The adoption of an Act
of this kind would be compara-
tively easy, but the enforcement

~would require a .greater force of

officers and” special agents than

552

we have at the present time-
attempting to enforce prohibition.
Certainly our Government cannot
afford such an expenditure, even
if it were possible completely to
eliminate radio feed-backs by such
means. It should be remembered
that in the first place the locating
of the offending receivers which
feed back into antennz would be
comparatively difficult, and even
when they were located it would
be a simple matter for the user of
a set of this kind to disconnect
the tickler coil, or whatever means
was used to feed back the energy,
while the inspector was present,
and attach it the moment he left.
The enforcement of any such Act
would also be rendered extremely
difficult because of the statutes
prohibiting the entrance of private
dwellings without proper search
warrants.
What can be done ?

Granting that the feed-back from
radio receiving sets is harmful, and
that preventive legislation, if not
impossible, atleast is impracticable,
what is to be done?

Obviously the solution to the
problem is constructive action on
the part of the radio manufacturer.
At the present time the laboratories
of eight of the largest manufacturers
of receiving apparatus are at work
day and night on the production
of a.simple device to be connected
ahead of receivers feeding back
which will not allow the passing
of this energy out to the antenna.
Such a device, when developed and
perfected, will be put on the market
by the manufacturers according to
an agreement among them at
practically actual cost, so that the
users of all types of sets will have
the benefit of this device without
undue expense. It is not fair or
reasonable to expect the users of
feed-back receivers to s:crap -and:
throw away apparatus representing
the investment of many hundreds
of thousands of dollars when, by
the addition of some simple device,
the harmful re-radiation can be
entirely .removed and reception
improved. -

(Continued on- page 555.)
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| SRR A UDIVOX”
=|  Constructional Chats |z
g By PHiLip R, Covrsey, B.Sc é The SUPREME Loud Spealker
_E_.' No. 5 g
§ On the Use of Grid Leaks. g
g RID LEAK resistances form an essen- %
= tial part of many radio receiving cir- =
£ cu'ts using thermionic valves. In particular = Resistance Buy British
E a grid leak is, very commonly employed = 120 or Goods
= when the valve is used as detector, the leak = 2,609 ohms only
= resistance being connected either acrcss the =
= condenser. which 1s inserted in the wire =
= connecting to the grid of the valve, or con- < *
E nected directly between the grid and the = *
= filament of the valve. =
Z The function of this grid leak resistance is § In black In black and '
= to provide a path through which the elec- = or brown gold ﬂoral
= trons which collect upon the grid of the = enamel design
valve can leak away back again to the fila- =
ment. Hence it follows that the value of = £5 15 0 £6 0 O
= ths leak resistance is not particularly im- =
= portant within comparatively wide limits. =
= If the leak has too low a resistance it will E
= impair the proper functioning of the valve, =
= while if 1t 1s too high the use of reaction =
= becon;es d'ifﬁcult. Ifnh‘m}:my rlecel\i)ers tte 5
= use of resistances ol higher value than the = 3 o -
= conventional 2 megohms often leads to & Faz[‘/)ful to an EC/)*O n Reproa’uctzon
= slightly improved results, and leaks of 3 or H .
E megohms resistance may be -tried with = Clear, mellow and resonant in tone and qapable
= advantage. = of greater volume than any other instrument of
- Th e . . S similar type. Even the most exacting musician
= € exper.menter using very short wave- = : E 113 1 »
= lengths is alsospecially recommended to try = listens Wlt.h true pleasure dtO - Audivox.” Its
= values other than the normal one, in parti- = reproduction is free from distortion.
cular in these cases a lower resistance value = Instal an “Audivox” with a * Sterling” receiving set and
= (of about | megohm or slightly less) often = you are assured of all the pleasure that broadcasting can give
5 leads to improved results and easier control = —not occasionally but constantly ; not in part but in full all
= of the receiver. S the time,
= = 2.S
| THE DUBILIER CONDENSER C0. (1921), L. = HEAR IT AT YOUR DEALE
= Dept. D =  Advt. of STERLING TELEPHONE and
Z| Ducon Wotks, Coldhawk Road, London, W.12. | ELECTRIC CO. LTD.
% Telephone: Telegrams: g 210. Tottenham Court Road, London, W.1
E| Hammersmith 1084 Hivoltcon, Phone, London. |= Works - = = 3 - DAGENHAM, ESSEX
= e 2 SR DG S O S SN
%i|||||i|“IIH"HHIHIHHIHHI||H||l|mil||”|”ll"ll'l”IIHIIIII.‘HHIHIIHHHIllli"”"“l"”|1“E§
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A new system simplifies
the home construction

| of this fine Reflex Set.

HILE to marny enthusiasts'who already have

V‘/ some knowledge of Radio the constructional

articles in MoDERN WIRELEsS and Wireless

Weekly are quite sufficient, yet to some beginners

and others the ‘elémentary details. of construction

may have been ofnitted. Obviously exigencies of

spacé 'in a magazine oftep render it necessary for an
article to be kepf brich :

e N

In order to assist the novice and the man who has

never built a Set beforé, however, we have produced

a special Series of Envelopes, each dealing with one

particular type of Set in a most comprehensive

manner.

The first one of the series is devoted to building up
the S.T.100 shown above and contains blue prints,
wiring diagrams, illustrations of finished instruments
taken | in "varibus positions, complete working
instructions, etc.,, etc. Absolutely every possible
assistance is given so that the novice can follow the
instructions and build a first-class Set without possi-
bility of error.

RADIO PRESS, LTD.,, DEVEREUX COURT, STRAND, W.C.2'

-Although it is less than six
months since the S.T.100 was
introduced to the public through
the pages of MODERN WIRELESS,
yet scores of thousands of
Rceeiving Sets incorporating it
are giving complete satisfaction
in all parts of the country. For
-a general purposes, economical
Set the S.T.100 would be hard to
beat. On an average Aerial all
B.B.C. stations can be heard at
good strength, while it has a
‘Loud-Speaker rdange of 30 to 40
‘miles: )

1t is particularly economical because it
only uses two Valves (a Crystal acting as
Rectifier),-yet immense: aniplification is
obtained because the first valve acts as a
high-frequency and low-irequency ampli-
fier similtaneously. W ,-

Tobuild sych a Set is within the reach o
{ anyoue, the follawing ‘being . practically
the .ouly” componguts . vequired : Two
variable- condensers, two, valve-holders,
two rheostafs; one fixed tesistance, one
coil-holder, -bme Jcrystal detector, the
necessary termihals, panel and cabinet.

f Why not rebuild
your present Set
into an S.T.100?

In repiying to advertisers, use COUFON on last page

March, 1924
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The Interference Problem in Radio.
(Continued from page 532.)
A New Device

The public will not be hard to
persuade to use a device which
will cost little and which will not
only through reciprocity eventually
eliminate all feed-back howls, but
will also improve reception and
increase the selectivity of a receiver
with which it is used.

It is often said that one of the
most interesting phases of radio
to the novice is its possibility -of
original experiment. Many of the
more important developments in
the radio field have been made by
novices.  From -this standpoint,
then, the development of a one-
way valve to prevent radiation
from reczivers certainly offers won-
derful possibilities. With the
general public interested in the
development of a universal attach-
ment of this kind, as well as with
the well-equipped laboratories of
the larger manufacturers of radio
apparatus earnestly working on the
problem, not much time will elapse
before there is available a universal
radiation preventer which will be
adaptable to all' typesof receivers,
and will not only end the present
annoyance, but, through uniform
retail price and its advantages from
the selectivity standpoint, wiil be
desirable for general public use.

BDDDDDDDDDDEDEDDDE
O -A Direct Contact [
||

Sliding Plunger 8

a
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YT "HERE is undoubtedly con-
siderable room for improve-
ment in the existing types

of plungers which are at present
on the market. They possess
several weak points, mainly the
variable form of contact which
they. make upon the coil. The
type of plunger here describad
diagrammatically’ is well worth
trying and will-be found much
more efficient . than the old
forms.

This plunger is quite simple for
the handy man to make. We
first require a block of ebonite
for the slider. A piece of springy
brass is then screwed on to the
underside and shaped, as shown.
The top of the slider is drilled and
tapped, and the screw with the
ebonite cap fixed on is inserted
from the inside. Having screwed
this in, drill the ebonite knob to
suit the screw, and when fixed
pin through. By screwing in one
direction, the slider is forced
upwards until it is released from
the coil, and can be moved back-
wards or forwards quickly to the

MODERN WIRELESS

desired point. By screwing in the
other dircction the slider is forced
downwards until any degree of
contact is obtained, it being pos-
sible to vary the pressure by the
aid of the springy brass.

EsonNITE KNnOB

EBONITE
CAP FIXED

ulml' AT

© coi” Con/
PosiTion A PosiTion B-
No .CONTACT In ConTACT

A useful type of slider making direct
contact

THE MARK OF
MERIT on any
Wireless Set or
Component is 2
guarantee of
efficiency, reason
able price, and
sound  Britisl
Manufacture.

~ juy

We are exhib:tiwe
jn the Elect-cil
& Allied Eng neer
ing Section of the
BRITIS ¢

Comprle‘e cataiogue

cvar 100 profusely |

N stracel
pos: frze.1/8. ¢

pages @

L.M°MICHAEL"

B .HESKETH LTD

IN CONJUNCTION WITH

Filament Resistance for Flat Mounting.
Standard M.H. bigh-grade finish. 4 /6.

Fixed Condenser and clips,
Standard M.H. flat type, any value

0.001 EF. to 0.00015 BF,

Send sixpence in

stamps for full

list of Components.

Send for list of Shop-
soiled goods at reduced
prices. Genuine Bargains
of high-class apparatus.

1/4.

SHOWROOMS :

HAGTINGS HOUSE,

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

) @» ¢ COMPONENTS OF PROVED MERIT
FOR THE HOME CONSTRUCTOR

Knobs with EXTENSION HANDLES:

Standard Condenser or Filament Resistance
knob with ebonite handle and pointer. 1 /6

GRID LEAK OR ANODE RESISTANCE
Standard M.H. Tubular type, all
valyes. Grid Leak, 1 /-,

and clips.

Anode Resistance, 1 /3.

RADIO CORNER, 179, STRAND, LONDON, W.C. 2,
5§, YELVERTON ROAD, BOURNEMOUTH.

All correstondence to Head Office
NORFOLK STREET, STRAND, LONCON,

w.c.2,
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Shows you how
a Crystal Set
actually works

ONE of the most fascinating
features of Wireless lies in
its utter simplicity. In ** Simpli-
fied Wireless,”” for instance, the
whole principles are laid bare in
such simple language that boys
of all ages can readily understand
them.

A very interesting course of
elementary electricity is given,
and’ full details are given for
commencing at the very begin-
ning, and building up a workable
Receiver more or less out of
material found about the home.
“ Simplified  Wisless” is a
thoroughly readable book, and
one you'll enjoy reading
immensely.

Read this interesting
List of Contents

Some General Remarks regarding
Wireless—The Telephone Receiver
Transformers—Air-core and Iron-core
‘Transformers—Step-up and = Step-
down Transformers—Inductances—
Condensers—Frequency and Wave-
length—The Aerial Circuit of a
Wircless Receiver—The Use of a
Variable Condenser when Tuning—
‘The Crystal Dectector—A Receiver
Using a Variabie Contenser—Lopose--
coupled Circuits—Notes on the Erec-
tion of Aerials~—Frame Aerials—Loud
Speakers—How to Make a Simple
Broadcast - Receiver—Operation of
the Receiver—The Variable Induc-
tances—Some simple formsef Crystal
Detector—The [elephone Condenser
—The Complete Arrangement or the
Apparatus—Operation of the Circuit,

From all Booksellers, or 1/2 post free

RADIO . PRESS, LTD.,

DEVEREUX Coum‘, Srmmn, Ww.C. 2.

Radio Press Wiretess Library, No. 2.
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&
$ A Useful Variable Condenser
2 of Novel Design

@@@0@@@@@@@®®®®®®@@@@@@@@@@@@@@@@@@@

HE capacity of a variable con-
densér can be multiplied
by adding in parallel fixed

condensers of suitable capacities,
and a combination of a fixed and a

.variable condenser of equal capaci-
|.ties ‘can be successfully used to
:get ‘any capacity,

provided its
value does not exceed the total
‘capacity of both condensers.

The above principle gives rise
to this variable condenser, which
consists of a moving blade con-
densér of about .ooo1 uF. capacity,
and five fixed condensers of nearly
the same capacity. The variable
part has four moving blades of
standard size, separated by 5% in.
washers, thus giving a capacity
of about .0ooo1 uF., the fixed con-
densers being simply rectangular
pieces of brass foil, of suitable size,
and separated by ebonite sheets,
i in. thick. A cylindrical brass
piece of a suitable shape, mounted
on an ebonite cylinder, clearly
shown in the photograph, auto-
matically makes contact with the
springs soldered to the fixed con-
densers ; a pointer attached to the
cylinder moves on a circular scale,
marked 1, 2, 3, 4, 5, 0, and denotes

March, 1924
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Fixed and variable condensers
are here combined.

the number of condensers in paralle)
with the variable part.

For capacities up to .ooo1 u¥.,
the variable condenseris only used.
while for greater capa01t1es the
required’ ‘riumber - of -%ixed" con-

densers can be¢ put in paraliel with

it and the finer’ adju 1s made
by turning- th& moving “blad
The whole arrangemerit forms a
compact variable condenser that
can easily bé’ ﬁtted' in ‘a, ca'bxnet
2} in. deep,3}in,’ wide ' and 41N
long, and the fact that the real
variable part has a low capactty
of .ooor uF: makes the whdie
apparatus capable of fine adjust-
ments. 11 J o

g@@@@@@@@@@@@@@@@@@@@%@@@@@@@@@@@@@g
§ Sawing Ebonite §
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O doubt there are quite a
number of amateurs who
have found considerable

difficulty in sawing ebonite per-
fectly straight. It is really a very
simple matter when the proper
tools and the proper methods are
used. Anamateur has been known
to clamp a 6-in. steel rule in a

The wrong way

vice together with the ebonite and
to cut along the straight edge.

{ The result was badly cut ebonite

and a spoiled steel rule.
The correct method is to use an

556

ordinary hack-saw with the blade
fairly tight. Make a start for the
saw with a file, and do not forget

The right way

to allow for the thickness -of the
cut. When sawing, do not saw
so that the saw is cutting through
the thickness of the ebonite, but
make it cut the length of the panel,
as shown in the sketch. In this
manner the saw will guide itself,
and the result will be a straight and
even cut. It will be necessary.to
trim up the edge very slightly with
a file, and the edge will be found
quite level, thus saving a lot of
time trueing-up. J. G. B.

> [
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BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK % ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK

(Patent No. 206098),

Constantly Variable: GRID LEAK
Silent in" operation. .5 to 5 megohms 2af6.
Constant  in  any

temperature, ANODE
Dust and Damp RESISTANCE
roof. 50,000 tO0 100,000
ach tested' and ohms 3/6.
uaranteed.
eat and well Suitable for S.T.
made, 100 Circuit,

SEND P.C. FOR DESCRIPTIVE FOLDER,

WATMEL WIRELESS CO., SPRiahea’ors: 45 o Facitvgon

'‘Phones REGENT 609, East Ham 172, WIMBLEDON 2398.

L.LR.M.3VALVE SET

A customer using this
receiver writes:

Kirkeudbright, 12 Feb, 1924.

“I can receive on a Sterling

Loud Speaker with fair stremgth

from ALL the B.B.C, Stations,

1t pleases me to be the ouner of
such a fine set.”

Panel 10 Inches square only

PRICE completely assembled
with all licences paid £9 9 (

THE IL.R.M. 4-VALVE SET,
Same in size and appearance as
the 3 valve set.

Of thls set a customer writes—
Leven, 19-12-23

1 have a 2-valve * ’
with 2-1ale '—-=' amplifier
the whole ecosting about £30 with
headphones. Your 4-m/ve set is
. W B S UUoUos  worth ten times the ¢ 'set”

.R.M, AV RAP 4 : :

This instrument will eliminate interference } Price _w1th all £13 13 0
from a station half.a mile away and can | Troyalties paid

be attached to any set. e

Price_complete 25/, Crystal Sets from 12/6,
The ** N.S.'' Accumulator, This wonderful accumulator may be fully
charged in one hour, It will not sulphate under any circumstances whatever,
Write for particulars.
PRICES :{ 4 voit, 30 A.H, actual, £1 2s. Carriage forward,
6 volt, 30 A.H. actuai, £1 10s. Carrage forward,
WE SUPPLY EVERYTHING WIRELESS: SEND
US YOUR INOUIRIES,
SEND FOR ILLUSTRATED LISTS.

INTERNATIONAL RADIO
MANUFACTURERS, Ltd,,
16, Palace House,

128, Shaftesbury Avenue, W,1

and at 39 S8tation Rd. Manor Park, E.12

MODERN WIRELESS

ARE YOU BUILDING UP? ===

GET the best out of your Wireless by building up the * Service " way.
= The *‘ Service” Radio Unit System has been evolved to enable you to
improve your receiving apparatus with a minimum of additional expense
and trouble.

’ BUY ¢“SERVICE"” UNITS AND GET
' BEST RESULTS AT LEAST COST.

The *“Service” High Frequency Units using the famous Lissen Super
Regenerative Reactance, prove positively that the best
possible results can be obtained in this way. No loss
of energy. Full amplification of distant signals. These
Units do give the extra efficiency so vital on long
distance work. Only the very best components all
through.

Our 26 page book tells-all about it and gives all prices.
Sent for 2d. stamp for postage.

THE SERVICE CO., Ltd.
292, HIGH HOLBORN, LONDON, W.C.l

Tel. : Holborn 666 (3 lines).
Telegrams - ** Admittedly,” London.

ﬁvv'VVVVVVVVVVVVVVVVVVVVYYYVVYVV'VVvvv
:;LAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAALA "
4 ®
4
® g y b4
S
$ ELECTRICAL ENGINEERS, ®
s 59, WATLING STREET, $
u LOPN’OFL Ech4T &
:: *Phone: 2972 CITY. (One door, Queen Victoria St.) :1
> 4 AND :1
t{ 45, EASTCHEAP, London, E.C.3. [
i
® b4
2
ti STERLING, BROWN'S, SIEMENS s
b4
$ HEADPHONE ¢
:1 4,000 and 8,000 ohms headphones in stock. ::
4 . b 4
2 6
; °
:i ALL LOUD SPEAKERS &
S
p 4 —_ b 4
2 ®
s AMPLIFIERS, etc. ®
b4

! R.IIGRANIC, BUBNDEPT,LISSEN |
| and POLAR PARTS IN STOCK |

a 2
2{ .001 CONDENSERS BEST QUALITY ]
® WITH DIAL and KNOB - 8- ®

td EVERYTHING ELSE FOR WIRELESS [}
8 AND ELECTRICAL WORK, ¢

0 ettttttetttttttttttttttttttttttttdnd

Send Stamp for Latest List, Tewerams {

In replying to advertisers;

159-225-227, BISHOPSGATE, LONDON, E.C.2.

BRITAIN'S LARGEST WIRELESS STORES

Everything from a Nut to a 10-Valve Set.

ELKAYWIRY CENTRAL 8544, RETAIL.
AVE, LONDON. Telephone {

BISHOPSGATE 2313, Wholesale,

use COUPON on last page 557
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—no one taking a real interest
in Radio can afford to be
without Wireless Weekly.

: HE man who probes beneath the surface wanting to know
how his Set works—the man who feels that the more he
learns about Radio the greater the enjoyment he’ll get

from Broadcasting—the man of moderate means who wants to
build the best possible Set that his slender purse will permit-—
these are the regular readers of WIRELESS WEEKLY.

SPECIAL ARTICLES :

A special feature of great interest is a regular
talk every week on the Valve by John Scott-
Taggart, F.Inst.P.,, the Editor and an
authority on the Valve. These articles are
essentially practical, and because they are
invariably illustrated with diagrams are of
great value to the beginner,

CURRENT NEWS :

Because WiIrReLESs WEEKLY is produced
under most efficient publishing conditions, it
is usually in the position to present to its
readers the Yirst details of all new inventions
and discoveries in the Radio field. An
independent news service gives the Broadcast
listener a weekly causerie of the doings of
the eight B.B.C. stations.

CONSTRUCTIONAL ARTICLES :

Probably the feature which has done more
than anything else to create the gieat ciicle
of WIRELEss WEEKLY readers is its excep-
tional constructional articles. These rauge
from the simplest crystal set to the most
complex super-heterodyne Receiver. Among
the last few issues will be found full details
how to build the following Zesfed instruments :

A Practical Neutrodyne Receiver.
An Experimenter’s Unit Receiver.
A Short-WaveReceiver.

A Separate Heterodyne.

A Loosely Coupled Crystal Set.
The Cowper Short-Wave Receiver.
A Telephony Transmitter.

A Power Amplifier.

Surely the Magazine capable of dealing
authoritatively with such a wide range of
subjects is particularly cheap at sixpence !

Radio Press, Ltd, Devereux Court, Strand, W.C.2.

Gilbert Ad.554.

In replying to advertisers, use COUPON on last page
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Just Published.

o Press Series 2017

A New Qadio (press

Constructional Book.

NOW ON SALE.

g

Rapio Press

Wireless Sets for

CONTENTS:

o oo e JHOMe Constructors

An Inductively - Courled

Crystal Receiving Set. By E. REDPATH,

Testing and Qperating Crys- Assistant Edilor of
tal Receiving Sets. “ Modern Wireliss' & “Wireless Weekiy."
A Two-valve Low-{requency
Amplifier.
Ads(iltns g Amgliflisito Coyafal HE latest addition to the Radio (Prees Series
A Two-valve Broadcast of Constructional Books. Contains designs
Receiver. ' for a number of Receiving Sets of proved
A Three-valve Regenerative efficiency. ‘The author has had considerable experi-
Rece.lver. ) ence in designing Sets suitable for the average
A  Single-valve  Reflex Ny . L .
Receiver. enthusiast to make up, and this Book is the direct
A Three-valve Broadcast outcome of experiments carried out during the past
Receiver. few months.
A Four-valve Universal ' ] L | |
Receiver. Every instrument is well within the ability of the

man who can handle the ordinary household tools,

2 , E and full particulars are given for making even the

components required. The scope of this Book
Post Free, 2/8 includes Crystal and Valve Receivers with a range

from 25 miles up to 3,000 iniles on telephony.
RADIO PRESS, LTD.,
DeEvEREUX COURT,"
STRAND, W.C.2

Follow the Instructions and Success is Certain

sibert Ad %33

In" replying to advertisers; tise COUPON -on- last" page : 559
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Radio Press, Ltd.,
Devereux Court, Strand, W.C.2.

and how to wind them.
By G. P. Kendall, B.Sc.

HERE is probably no single Com-
ponent in any Receiving Set able to
exert so much inflience as an_Induc=

tance Coil.

A highly efficient Coil (or

Coils) will often make all the difference
between mediocre results and really good

loud reception.

Evenif you feel that your present
Set is giving tolerably good
results, the chances are that it
will be worth your while—pre-
suming that you are using plug.
in coils—for short-wave lengths
to use a set of home-made basket
coils, Such coils as these have
particularly low self-capacity.

This new Book by G. P. Kendall,
B.Sc. (staff editor) contains
concise details for making every
type of Coil used in Wireless
to-day. Further, the advantages
and disadvantages of each type

1)6

are discussed in such a manner
that the reader is able to make
an immediate decision as to the
actual coils suitable for ‘his
requirements.

All necessary data, such as
diameter of tubes, gauge of wire,
number of turns, etc., are given—
the results of the author’s own
experiments.

No experimenter can afford to
be without such a compre-
hensive guide as this:

Sold by all Booksellers,
or sent Post Fyee direct, 1/8.

——

In replying to adverlisers,

use COUPON on last page
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The construction of

o)

NCE again the, Crystal Receiver is
O having the attention of experi-
menters. Thelast twelve months
have proved to a very large number of
Crystal enthusiasts that correct design
makes a tremendous difference in results.
Given favourable conditions a really
good Crystal Set in the hands of a man
who - understands it, reception over a
range of 100 miles is not at all un-
common. Assuredly even more remark-
able progress is certain .during the
next few months.
If you have a Crystal Set already you
will find that The Construction of

Published by
Radio Press, Ltd.,
Devereux Court, Strand, W.C. 2.

116

Crystal Receivers will show you many
ways in which you can improve it at
small cost. On the other hand, if
you are going to build one, you will find
a choice of several different designs to
select from.

The experimenter will. appreciate the
section devoted to a description of the
famous Mark III Tuner, and its capa-
bilities. Even the man with a Valve

Set would find it very useful—provided

he lives within reasonable distance from
a B.B.C. station—to have a good Crystal
Set for emergency use against his
batteries running down.

Sold by all
Booksellers or
sent 1/8, post free.

stal Receivers
Alan L. M.Dougl as.

There’s an exceptional field for experiment in the Crystal Receiver

Gilbert Ad. 553,

in replying to advertisers, use COUPON on last page

561



MODERN WIRELESS

This lack of knowledge may be due in
part to the fact that many books on
the Valve are apt to presume that the
reader has a good groundwork in
electricity and wireless in the first
place.

It is to remedy this that Mr. Scott-
Taggart has prepared his new Book
“Radio Valves and. How to Use
Them.” As Editor of “Modern Wire-
less,” he has come into close. contact
with a very large number of wireless

RadioValves

and how to use them
ByJohn ScottTagdartElnstP

TO a very large number of Wireless
enthusiasts the Valve ‘is still
enveloped in mystery.

enthusiasts who are particularly good
on the construction of Sets, but who
are not too  well versed on the
theoretical side.

Every question that you could ask
about the Valve is answered in this
Book—and answered in a most helpful
and convincing manner with many
diagrams.

To understand the working of your
Valves is to be in a position to get the
best possible results from them, and
ultimately greater pleasure from
Broadcasting. Surely half-a-crown is
little enough to pay for such invaluable
assistance ?

Ravio Press Seties Pumber 12,

Sold by all Booksellers
or sent, post free, 2/8.

Published by Radio-Press
Devereux Court,

2 Strand W.C.2.

March, 1924

If it's aRadlc “Press Book—you can depend upon 1t
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The new Bk of S.T. Circuits

By JOHN SCOTT-TAGGART, F.Inst.P.

VERYONE needs this handsome volume of new
S.T. Circuits. The fame of S.T. 100, the dual
amplification Circuit using but two Valves yet

giving the signal strength of at least four, has spread
throughout the country. Many thousands of Wireless
enthusiasts are using this Circuit with every success.

Other S.T. Circuits equally as useful and likely tc
become quite as well known are given for the first time
in ‘““ More Practical Valve Circuits,” by the Editor of
MODERN WIRELESS.

*“ More Practical Valve Circuits”
contains the fullest data for over 8o
different types of Circuits, including
all recent discoveries, such as the
Armstrong and the Flewelling. Not
merely are Circuit diagrams given
with the greatest exactitude, but
sufficient details as to condenser and
resistance values, etc., as will enable
the experimenter to build up any
Recciving Set without further help.

Bound in
full cloth.

No matter how much or how little
experience you may have had in
Wireless, the moment you decide to
build your own Set you should buy
a copy of this book and make quite
sure that you are starting with a good
practicable and efficient Circuit. its
cost will be saved many times over
in time and materials.

RADIO PRESS, Ltd, Devereux Court, STRAND, W.C. 2.

Gilbert Ad. gj0.

In replying to advertisers, use COUPON on last pagz 563
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Contents

The Morse Code.

How to tell what station is working.

How wireless signals are actually sent.

Nature of waves.

Light and wireless waves compared.

How wireless waves are set up and
detected.

How wireless stations work at the same
time without interfering with each
other.

Does weather affect wireless ?

How does’a wireless station know when
another wireless stationis wanting
to send a message to it ? B

The different kinds of wireless messages
which may be picked up.

Waves from a wireless telephone
station.

General notes on different. kinds of
waves received.

Some elementary  instruction in.

electricity.

How a wireless receiver detects wireless

waves.

The Aerial or Antenna.

The Earth connection.

How a wireless set is tuned to a certain
wavelength.

The Variable Condenser.

The Detector.

The Crystal Detector.

The complete wireless receiving circuit.

Special tuning arrangements:

How a valve works.

How to start a wireless station.

March, 1924

—the most popular

little Radio Book

ever written!

New Revised Edition now on sale.

from all book-
sellers, or direct
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Have you a friend who
is anxious to take up
Wireless—if so, here is a
Book you can recommend

S a wireless enthusiast yourself, no doubt
anumber of your friends seek information
from you when they take up wireless.

Why not recommend them to buy “ Wireless
for All,” an excellent book written by John
Scott-Taggart, F.Inst.P. (Editor of MODERN
WIRELESS), so that they will be able to obtain
a thorough insight into wireless quickly ?

“ Wireless for All” is written for the absolute
beginner—for the man, in fact, who does not
know the difterence between an aerial or an
earth, a valve or a crystal. It is therefore
strictly non-technical in its scope. The im-
mense populdrity enjoyed by this book may
be gauged by the fact that more than 100,000
copies have been sold to date, and booksellers
report that it is still in very great demand.

Radio Press Limited,
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HE splendid 4-Valve Set, designed
by Percy W. Harris and shown
above, can be made by anyone

familiar with the ordinary household
tools and able to follow simple and con-
cise inmstructions.

It contains one H.F. Valve and one Detec-
tor followed by two Note Magnifiers.
By an ingenious and simple method of
switching any ccmbination of Valves
from one to four can be used at will.
Reaction is uscd on to the tuned anode
coil while a potentiometer makes the Set
very stable and really easy to tune.

Tts capabilities will, of course, vary under
local cenditions, but it will undoubtedly
pick up all B.B.C. stations and most of
the Continental ones ; while, if conditions
are favourable, several of the American
stations can be heard at good strength.
Full instructions showing how to build
this “ family "’ Receiver, tcgether with
blue prints, wiring diagrams and in-
structions for working it will be found
in Radio Press Envelope No. 2
{No. 1 deals with the &T1co Set) obtain-
able at any Bcokseller at 2s. €d., or from
Rzdio Press Ltd., ithe Publishers of the
Magazine, for 2s. 8d. post free.
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—otation. Worn-ald & Son,
Manchester.
Trade Invited.

Telezrams : *‘ Equipment.’’

Sets. All Accessories. Tele. 6037 & 6038.-

Ultra-Adjustatle Headphones, 4,000

ohm:s, highly sensitive, easily adjusted

diaphiragms, satisfa tion guaranteed.
25 - ) ost free.

BAKER BROTHERS, Midalesrough.”

reyresentative hLaving

Paris 80.

French Manufa“tvrer headpbkones and loud

speakers for wvireless requires London
clients an ongst
wlkolesalers.—Falco, 7, Rue de Moscou,

" A. Franks, Ltd., 95-97 Deansgate,
Market Street, 73,
12, Victoria Street,
80, Bradshawgate, Bolton.
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44,
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Edinburgh. Agents for Burndept. Lt
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Behind the Scenes
of the B.B.C.

ANY times, as you sat and listened to Broad-
M casting, vou must have wondered what gocs

L Contents.

Notes on the eight B.B.C. Stations.
Continental Broadcasting—what to listen

for. 3 )
Hw i look -after your Set.—By Percv ! on in front of the microphone. How concerts
. arris. . 4 .
3 Buging a Broadcast Receiver.—By - are broadcast, what the Studio looks like, how the
3 . P. Kendall. B.Sc. H [z .
7 Th'e:Wi{flest tI\IUSicat‘f c};,e,a,a_; peer transmitting gear is actually oper'atecl, and so on
1 e e —the whole business of Broadcasting has intrigued
In :’:?y out of the Studio.—By Joimn your Cul‘iOSitYA
il ¥ — : . A . o . 5 I
ThC‘aara(t:iTts;?n e To give you a better insight into this absorbing subject,
The Importance of the Musical Pro- : “
gramme Ly Dan Godfrey, : tl}erefore,"we have prepa;le.d ; spef:xal . B;gzdcast
The Work of an Announcer.—By Rex Listeners Year BO(_)k' SO ql{lte, s e.rent
g Pabmer. 3 from the usual Radio Annuals because it is strictly
. How it is Done.—By P. P. Eckersley, ’ -
.\ e Engineer to BBC. : non-technical.
: isit to 2L.O.—By E. Alexander. B
A h;i:;?:“gi‘;‘;ﬁ;‘;tf_"é‘;“’ Bl The full list of contents is shown here, but it can only
Bigrow : give you but a slight idea of its scope. If you really

The Future of Wireless—By Jokn
Scoit-Taggart, F.Inst.P., A M.i.EE.
:+  The British Broadcasting Co., Ltd.,
. ;nd its aims and objects—By J.C. W.
eith,

appreciate Broadcasting, then you’ll say that this is
the most interesting book on the subject you have

How to listen to and appreciate Musical ever read.
g Broadcast.— By Douglas Hopkins, : . B ]
i 4.RCO : As only a comparatively small edition has been printed

A gpecial foature consists of new portraits
8 of the authors of ihe articles and of all
3 the principal 8.B.C, personnel.
.

. .. ... S W R el

you are advised to make early application to your
Bookseller or send 1/8 direct to us.

"BROADCAST LISTENERS YEAR BOOK

Gilbert Ad, 342.
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Our new 50-page
Catalogue
Jree on request.

ONE PRICE.
ONE QUALITY.

IT is recognised that an L. F. Transformer gives higher amplification
than any other form of L. F. Intervalve coupling ; it is therefore
essential that the best transformer only should be used. This is less
important where a single stage is employed but absolutely vital if more _
than one stage is used. Perfect results with an R. I. Transformer are +
certain. Wireless dealers realise this and therefore recommend the
R. 1. Transformer, when they want their customers to be satisfied.

R. I. TRANSFORMER" ADVANTAGES :—

Its unique system of winding. Its freedom from distortion.

Its extremely large copper and Its capability of taking high voltages.
iron area. Its robustness and

Its enormous amplification. Its absence of internal noises.

Get an R.L for your set to-day and vou will find that it will increase
the efficiency of your circuit.

RADIO INSTRUMENTS LTD.

Managing Director: J. JOSEPH, M.I.E.E.
Chief Designer : W. A. APPLETON, M.B.E., M.I.R.E., late Admiralty Tecknical Research Qfficere

Works, Offices and Showrooms :

12,'}HYDE STREET, NEW OXFORD STREET,”W.C.1.

Telephone : Regent 6214-6215-6216. Telegrams : ‘¢ Instradio, London.”
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