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Deliberately designe e |

\ “COSMOS ” FILAMENT RHEOSTAT 7

made in two standard patterns constructed with phos- ’
\ phor-bronze contact arm ensuring reliable contact.
\ Resistance is carried on a porcelain former absolutely /
unaffected by heat.
\ Supplied complete with terminals, screws. dials and /
knobs, suitable for back of panel or face of board. /
\ Face of Board 6d. extra.

\ For one For 2 or 3 /
valve valves

[ (6 ohms) (2.75 olires) /

\ y

\
' “COSMOS” PLUG-IN TYPE
STRIP INDUCTANCE COILS.

(Patent applied for.)

“COSMOS” L.F. TRANSFORMER

is specially designed for utmost clarity of reproduction,
Of solid construction and high efhciency, it is free from
noise and will safely stand the high voltage and heavy
loading used for power amplifiers.

Constructed on an entirely new principle, these coils
are wound with strip of specia! design, composed of
| a number of copper wires embedded side by side in
prepared paper. The coils have extremely low self-
capacity and small high-frejuency resistance. They

are provided with plug and socket to fit standard
coil holders. Telephone Transformer.
MADE IN SEVEN INDUCTANCE VALUES, Ratio1 tog. Ratio1tog. In Box. Unmounted.

' 4/6, 4/9, 5/-, 6/-, 6/6, 7/- 89 15/- 15/- 22/6 12/6

- TEE W S om @ S @@ A CEm e o GO .-l‘

| “COSMOS” High Frequency Inter- w ., [
Valve Vario-Transformer. COSMOS” VARIOMETER \

| ‘ AND VARIO-COUPLER.

(Patent applied for.) ? \
Tuned on the Variometer principle. 1las primary 4
and secondary windings ON BOTH the fixed and
moving bobbins. Uniformly high cfficiency and
amplitication are obtained over the whole broad-
casting waveband.

insuation and low dielectric loss. Supplied with ter-
minals, dia! knob, pointer and fixing screws. VARIO-
METER for tuning aerial circuits over wave lengihs of
300 to 600 metres. With .0oo2 mifd. in parallel it is
suitable for tuning anode circuits over siuilar wave-
lengths. VARIO-COUPLER is suitable for wave-lengths up
to 1,000 metres.

8/-

Wound on best quality miocarta tubing having high i

18/6

//‘cosmos” FIXED CON- \
DENSER and GRID LEAK,

/ The condenser, as shown, is enclosed in a moulded \
ebonite case with external terminals. It is built up
¢ of plates of copper foil separated by selected mica \

dielectric rigidly fixed in position.

/ Condensers only with “Leak’ clips, .0o03 wfd, 2/8 \

0 Condensers onlv, without “‘Leak” clips, various

capacities ... 1/9 to 2/8 each
/ Grid Leak, 1, 2 or 3 Megohms, 1/=

e e ste e em s met meme e — e s = s e eme = oo

COSMOS™”  RADIO COM- I ROPOLI I
PONENTS are obtainable from S
ail wirejess retailers.  Demand A copy of the * Cosmos”' Cata- ‘
“Cosmos Compor_xents bynaxr_le. lc ‘ l logueand Handbook (D.S.7117/1) ’
It you have any dificulty, write k = post free for 2d. stamps
to our works giving name and ELECTRICAL CO.LTD ’
address of your usual dealer,

) eaier Head Office and Works : - Trafford Park, MANCHESTER. By

London Showrooms : - - 232-233, High Holborn, W.C.1. P.O.L

1.

WWAWLamericankradiohistorys. com
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WELVE months ago the first issue of
MopERN WIRELESS appeared on the

bookstalls.
really  wanted ?

Was such a magazine
Would it appeal to the
public 2 What was the circulation likely to
be ? = These were a few of the questions
which exercised the minds of the proprietors.
The emphatically aflirmative answer of the
public soon set aside all doubts, and the first
1ssue of 20,000 copies disappeared in a few
hours.
great that after a few months the publishers
1ssued what few magazines can give——a certified
net sales certificate showing an average net sale
of over 100,000 copies a month. The three-
fold ideal of MopErN WIRELESS—to give the
right articles by the right authors in the right
way—has animated us from the beginning.
We believed that the public wanted a magazine
such as MODERN WIRELESS, and we knew that
if we gave them such a magazine we could
cowrit upon wide support. In fact, such was
the value given in the early issues of MoDERN
WIRELESS, that many people thought that it
could not possibly be maintained. The
answer will be found on looking bacl: over

the first  twelve issues—uot  only has the
value beenn maintained, but it has been
iricreased.

Of course, there have been criticisms. We

invite and welconme them, No magazine can
succeed if it adopts an attitude of false
superiority and igrores the wishes of its
public and the changing conditions of the
times. Because we have been bold enough
to state frankly the names of the various
component parts used by our authors

e £

The actualuumber of copies sold was se-
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(information of great help to readers), we have
sometimes been accused of using our editorial
pages for advertising purposes. We taks
this opportunity of stating bluntly that our
cditorial pages are not, never have been,
and never will be for sale. Advertisers who
take space in our pages do so because thcy
know they reach the right people. We
accept no advertising which is conditional upon
mention of a firm in the editorial pages, nor
shall we ever do so.

In another part of this issue will be found a
Ouestionnaire in which once more we ask th»
opinion of our readers on a number of special
points. Some months ago when we published
a similar form the thousands returned to us
by our readers were of immense help in
imiproving the magazine.  Since that time we
have added a very large number of new
readers to our circle, and these in particular
we ask to fill in the form and return it to
this office.

The contents of the present issue will, we
hope, prove of exceptional interest, articles
on theory, practice and of general interest
being published.

We have not forgotten that thousands of
broadcast listeners are beginning to take a
wider interest in radio matters, and we think
that they will find much to help them in our
pages.  The more advanced experimenter,
too, is well catered for, both in circuits and
in experimental data. In closing these notes,
we would take the opportunity of assuring
our readers that no effort will be spared to
make the coming issues even better than those
of the pust.
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Those readers who haze difficulty in hearing Aberdeen in London will envy the operalor in
Samoa who recently heard WJIAZ over 7,000 miles aay.
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All records were broken the other
day when the Zemith-kEdgewater
Beach Station WJAZ was heard
fully 7,300 miles away—almost
half-way around the earth. At
midnight, Central Standard Time,

.each Wednesday, Station WJAZ

changes to its experimental call
oxx for the purpose of broadcasting
messages and news to Dr. Donald
B. MacMillan and lus exploration
party aboard the Pomdoin, now
frozen in within 11 degrees of the
North DPole. Wednesdav night
they call ““ MacMillan Night.”

On Thursday morningat1.45a.m.
the regular programnie was Dbeing
put on for Dr. MacMillan and lus

The studio at WJAZ (Zenith-Edgewater Beach Station).

crew, and E. F. McDonald, ]Jr.,
of the Zenith-Edgewater DBeach
Station and President of the
National Association of DBroad-
casters, was delivering the many
messages to them from their friends
and relatives, together with the
news of vital interest to the ex-
plorers, who, on previous expedi-
tions, have been entirely shut off
from news of the outside world. At
this time, way down in Samoa,
12 degrees south of the Equator,
Operator Roberts of the Naval
Station VMG was listening for news
from the world abroad when he
picked up Station WJAZ and sent
the following message to the

www.americanradiohistorv.com

Director of Naval Communications
at Washington D.C., who, in turn,
forwarded 1t to the station.

* Please inform Zenith-Iidge-
water Beach Hotel Radio Station
that Chicago messages and music
to MacMillan, North Pole, were
received by me at 7.45 Samoa
Time, December 19th.

“ ROBERTS.”

It is of considerable interest to
note that a message intended for
Donald DMacMillan, now within
11 degrees of the North Pole, should
be heard by Mr. Roberts in Samoa,
12 degrees south of the Iiquator
in the Western part of the Pacific
Ocean.

This station has been heard off Samoa.
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THE FINISHED RECEIVER

Preliminary Remarks
HE receiver described in the
following pages is not only
an extremely efficient one,
but possesses some unique features
which will commend the set to
experimenter and broadcast con-
structor alike. The following are
some of the advantages of the
receiver,

1. It is simple and cheap to
make.

2, It may be used for all wave-
lengths.

3. It may be used for the recep-
tion of wireless telephony, spark
signals or continuous wave signals.

4. It is designed for use with
bright or dull emitter valves with-
out the necessity of any altera-
tions,

5. When dull emitter valves are
used, the filament and high-tension
batteries may be accommodated
inside the box,

-+
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“All-Wave”

Recelver

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

6. A special method of prevent-
ing undesirable self-oscillation is
incorporated.

7- Tuned anode coupling may be
used for any wavelength.

8. Resistance coupling may be
used to couple the first and second
valves when long-wave signals are
to be received,

9. The set may be used as a
single valve, two-valve or three-
valve receiver, and may be adapted
to half a dozen different circuits
without altering the internal
wiring.

10. Circuits using an aperiodic
reaction coil may be employed with
the set.

11. The reaction coil mayv be
reversed without alteration of the
permanent wiring.

12. Provision is made for con-
stant aerial tuning, ensuring fool-
proof operation of the set.

13. Iixternal terminals are pro-

204
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vided so that external high-tension
and filament batteries may be
used.

14. The underneath side of the
panel and wiring may be inspected
at any time in a few seconds.

Principal Circuits Used

The set is a three-valve receiver,
and although single-valve and two-
valve circuits of various sorts may
be used with the set, yet it is
essentially intended as a three-
valve receiver.

Three principal circuits may be
used, and in each case the constant
aertal tuning system may be
employed.

Fig. 2 shows the circuit for
general use. It will be seen that
the aerial circuit contains a plug-in
coil L;, which for broadcast pur-
poses may be a No. 30 coil. A
variable condenser C, of 0.0005 uF
capacity is connected in paraliel

s
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C.W. signals of all wave-lengths.
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B In this article jfull constructional Ell
E details are given of a threevalve S
2 set which may be used for 8
B broadcasting, spark signals, or B
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with L, while the condenser C, is
fixed and has a capacity of 0.0001
pl. Theexplanation of the constant
aerial tuning system is given else-
where. \When long waves are 1o
be received, it'is preferable to con-
nect the aerialasshownin the dotted
lines, instead of to the top of the
condenser C,. This more ordinary
connection mayv be used, of course,
for the reception of broadcasting
or shorter wavelengths.

The filament rheostats Ry, R,
and R, are of the compressed
carbon type. This type of rheostat
is used because it is suitable for use
either with dull emitters or bright
filament valves. By using these
rheostats the valves may be mixed,
or cither type used at will.  Arrow-
heads are shown passing through
the resistances to indicate a per-
fectly smooth continuous varia-

tion. In the anode circuit of the
first valve is the inductance L,,
which will be a No. 50 plug-in coil
for broadcast purposes. A No. 75
coil may, with advantage, be used
both in the place of L; and L,
when the broadcasting station has
a wavelength over 400 metres.

An unusual feature is the use of
a 100,000 ohm variable resistance
connected across the circuit L, C,.
This resistance is for the purposc of
preventing self-oscillation of the
first valve, and it may also be used
for obtaining a fine adjustment of
reaction without having to move
the coils relatively to cach other.
This idca is of great value, and may
be adapted to numerous other tvpes
of circuits. The anode of the first
valve is connected through the
grid condenser C, of 0.0003 ul
capacity, to the grid of the second

AMODLRN

WIRFLESS

valve, Across the grid and fila-
ment of this valve is a gridleak Rk;
of 2 megohms value; a variable
gridleak may Dbe used if desired
In the anode circuit of the second
valve is the primary T, of the step
up intervalve transformer T, T,
the secondary of which is connected
across the grid and filament of the
third valve. In the anode circuit
of thisvalve we have the telephones
T, which may be replaced by a
loud-speaker, shunted by a con-
denser C, of 0.002 uF capacity.
A G-volt accumulator B, is used,
but a 4-volt accumulator or three
large dry cells may be used if dull
emitters are emploved. The Dbat-
tery B, has a voltage of about
72 volts.

Operation of the First Circuit

The operation of this circuit i
very simple. The first valve acts
as a high-frequency amplifier, the
tuned anode circuit- L, C,; being
tuned to the same wavelength as
{he aerial circuit. The 100,000
ohms resistance R, has its value
varied in order to obtain the best
adjustment which will prevent the
first valve from oscillating, as it will
tend to do. )

The second valve aéts as a
detector in the usual way, and the
third valve acts as a low-frequency
amplifier.

Fig. 1.—A view of the receiver with coils and valves removed.
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Fig. 2.—A circuit for general use.

This circuit is recoinimended for
the reception of all broadcasting,
continuous wave signals and even
signals on long wavelengths. In
the latter case, however, the aerial
should be connected as shown in
the dotted line.

The Second Circuit Explained

The second circuit is illustrated
in Tig. 3, and the three-valve set
may Dbe arranged to conform to
this circuit in about 5 seconds with-
out altering the internal wiring in
any way,

In Yig. 3 the ordinary parallel
tuning condenser is employed, and
the first valve acts as a high-
requency amplifier as before, but
this time the stablising 100,000 ohin
resistance R, is used as an anode
resistance for coupling the first and
second valve, acts as a detector,
and the third as a low-frequency
amplifier, as before.

This circuit invelves onlv onc
coatrol—namely, the variable con-
denser C,. The circuit may be
used for the reception of broad-
casting, and good loud-speaker
results arc obtlainable with it. It
i5, however, to be particularly
recommended for receiving such
‘tations as Paris, when using either
spark or telephony.  On the shorter

wavelengths, such as those on which
broadcasting takes place, the first
valve is not very efficient as an
amplifier. On these wavelengths

Lebruary, 1924

Fig. 3, contains in addition a
reaction coil L.,, which is included
in the anode circuit of i{he second
valve, in ccvies with the primnary
T, of the step-up intervalve trans-
formey 1, I',. The reaction coil
1., is coupled to I.,, and introduccs
reaction into the aerial circuit,
thereby greatly increasing the
signal strength.

Although the circuit mav bs
used on short wavelengths, yet its
particular usefulness i in the
reception of longer waves, spark
and tclephony signals. It may
be used for the reception of con-
tinuous waves, but the results
obtainable arc not as loud as those
m the case of Tig. 2.

Reversing the Reaction Coil
The reaction coil 1., in Fig. 2
and Lig. 4 may be reversed by

Bz
il ‘ililiﬂj
s

Fig. 3.—A resistance coupled circuit.

the constant aerial tuning method
may be adopted, in which case the
fixed aerial condenser is brought
into the circuit.

\When operating this receiver the
anode resistance R, should bLe
adjusted.

The Third Circuit Explained
The third circuit, which is essen-
tially the same arangement as

Fig. 4.~ The Fig. 3 circuit used with reaction.

‘
8}

means of two small rubber-covered
leads on the top of the panel. Fou.
terminals are provided, and bv
simply crossing over the leads it i;
possible to reverse the reaction
coil. This is a great boon, and
enables all kinds of plug-in coils to
be tried. The constructor will trv
reversing his reaction coil when he
first operates his set, although he
will probalily obtain quite good
results whichever way round the
reaction coil is joined when the two
inductances ar2 scparated.
Construction of the Sect
Fig. 1 illustrates the completed

recciver. It will be seen that it
is made with a wooden box, the
ditiercnt componecuts being

mounted on the wooden panel,
wlhich, however, may be replaced
by an ebonite panel without much
increased cest, because the {er-
minals and valve holders are so
fixed to the wood that direct
contact with the wood is avoided.
In the case of a {erminal, little
cbonite bushes ave provided ; these
may readily be purchased.
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1t will be noticed that there are
three terminals at the back of the
panel. These three terminals are
for alternative aerial connections
and for the earth connections. The
terminals at the extreme right of
Tig. 1 are for the high-tension
battery and for the low-tension
battery ; the two terminals in
front, to the right, are for the
telephone A receivers, or loud-
speaker. The terminals on the left
are switching terminals, and by
means of short, rubber covered
leads, it is possible to obtain a
variety of circuits, including T'igs.
2, 3 and 4, as well as enabling us
to reverse the reaction coil.

Fig. 5.—Scale drawing of top of panel,

The Top of the Panel

The different components may
be best explained by reference to
Fig. 5, which is a scale drawing of
the top of the panel.

When the aerial is connected to
the terminal A,, and the earth to
the terminal E, constant aerial
tuning is employed, an explanation
of which will be found elsewhere.
When the aerial is connected to the
terminal A,, the variable condenser
C, is connected in paralled with
the inductance L.

The knob R, is a 50,000 to
100,000 ohm resistance, and is
used either as a damping device to
prevent undesirable self-oscillation

or else as the anode resistance of
a resistance-coupled receiver. The
knob IR, is the variable gridleak
which is always connecied across
the grid and filament of the second
valve. The handles R, R, and
R, control Microstat or Lissenstat
filament resistances. These types
of resistances depend upon the
compression of carbon, and they
are excellent for use with cither
dull emitter or ordinary valves of
all kinds. These appear to be the
only two types on the market at
present which will serve for both
types of valves.

The coil-holders shown in the
illustration are of Igranic manu-

Fig. 6.—View of the underside of panel, showing wiring,
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facture, but any other {ype might
be employed. The terminals T,
and T, and the terminals T, and
T, secure the stands for the coil
holders, and ebonite bushes are
employed to prevent contact with
the wood. The coil-holder L,
has an extension handle which
enables this coil to be moved up
and down. The other coil holder
remains fixed, or may be moved
round only with some stiffness.
If very loosc coupling is desired,
this coil-holder may be moved
away from the other one, but
ordinarily it would take up a
vertical position.

The valve-holders V,, V, and V,
are of a type manufactured by the

set of this description, but the
constructor can use his own
discretion.

The different terminals have been
given the same letters as those in
lfig. 5. The circles, of course,
around each terminal indicate the
ebonite bushes. The terminals
IP, 1S, OS and OP, are thosc on
the step-up intervalve transformer
T, T,, the choice of which is left
to the discretion of the constructor.
In a straightforward circuit of this
description, the type of components
used is not of vital importance.
The position of the terminals of
the transformer will depend upon
the make used, but this should
not confuse the constructor be-

173"

February, 1924

denser. The condenser C;, which
Is  connected across the phone
terminals, has a value of o.002 ul*

Another view of the Wiring

I'ig. 8 shows another view of the
wiring.  Actually, in the set de-
scribed, the wiring was done with
square wire, which is stitfer than
the ordinary round wire. Fig. 8
will give an indication of how the
different wires are arranged. Fig. 7
not only indicates the connections
to make, but also shows very closely
how the wires are actually placed,
although this is not a very impor-
tant matter if the wires are kept
as far as possible away from each
other. In Fig. 7 slight changes of

T

£
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Bowyer-Lowe Company. A 1-in.
diameter hole is made in the wood
by means of a brace and bit, and
these valve-holders may then be
fitted into the hole. Other types
of flange valve-holders may be on
the market, but have not come
to our notice.

Underneath the Panel

Fig. 6 is the underneath view of
the panel which, as stated before,
is made of wood, but could be
made of cbonite, in which latter
case there would be no need for
special valve-holders, or bushes
for the terminals. The wood, of
course, should be perfectly dry.
No insulating bushes are provided
for the ditferent variable resistances,
or variable condensers.

Fig. 7 is a detailed wiring dia-
gram of the underneath of the panel.
This wiring is accomplished with
No. 16 gauge bare tin copper wire,
which is soldered to the different
terminals. This is undoubtedly
the best method of wiring a

tig, 7,~—Detailed Wiring Dia.ram,

cause the terminals are marked
in I'ig. 7.

The variable condensers C, and
C, are of the ordinary tvpe com-
monly used, and here again the
connections to the condensers
should not cause any difficulty.
In each case a connection is made
to the moving plates, and another
connection to the fixed plates.

The terminals R, are those of the
variable gridleak, whereas the ter-
minals marked R, are¢ those of the
variable 100,000 ohin resistance.
The circles R, R, and R, are the
underneath portions of the Micro-
stats or Lissenstats: cach has
two lugs or terminals to which
wires are connected.

The condenser C,-in Fig. 7 has
a capacity of o0.0001 uI': the
condensers C, and C; have a

maximum capacity of 0.0005 uF,
while C,, which is preferably a
type 600 A Dubilier condenser,
stands vertically, and has a value
of 0.0003 uI’, being a grid con-

298

the position of the wires have beet
necessary to ensure that each
connection is clear. A true photo-
graph of the bottom of the pancl
would not indicate where all the
connections go to, because some
of the wires are closer to the panel
than others, and in the photograph
some would appear directly above
others, and confusion would arise.

The Box Container

Fig. 9 shows the box on which
the top panel is placed. This box,
it will be seen, has four pins, S,
S, S5 and S, each of which fits
into a hole in the wooden pancl.
Two hooks, H, and H,, engaging
with a couple of eyelets, screwed
into the sides of the wooden panel.
By this arrangement, which, it
will be remembered, was introduced
by Mr. Harris into his ““ All-Con-
cert Receiver,” enables the under-
neath of the panel to be inspected
at any time by simply loosening
the catches and lifting the panel
off the box.
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The pins are merely screws, the
heads of which have been cut off
with a hack saw, or filed off. The
panel is first placed in position on
top of the box, and then the four
screws are screwed through the
panel into the box, and the hLeads
of the screws arc then cut or filed
olf. The exact position of the
pins, of course, is not important.

The right-hand side of the box,
looking at Fig. 1, has four holes
drilled through it, with four ter-
minal bushes fitted to the holes
(without the terminals, of course) ;
these four holes arc shown in
dotted lines in Tig. 9.

The box, in the set actually
being described, is made deep
enough to contain two sets of
batteries; one set is the high-
tension battery, which has a value
of about 75 volts, and the other

used, and the other extremities
of these wires are joined on to the
terminals on the top of the wooden
panel. An accumulator should
never be put inside the box,
because the fumes will corrode the
wire, connections, etc.

Many constructors, no doubt,
will prefer to leave the batteries
outside the box, in which case the
box could be considerably shallower,
(say 4% in. decp).

Wiring the Circuit for Broadcast
Reception

Tooking again at TFig. 5, and
also Tig. 1, instruclions are now
necessary as to the connections
and purpose of the various {erminals
T, Ty Ty Ts Ts Te Toy To, Ts
and T,.

Tig. 10 will help the experi-
menter to understand the purpose
of the different terminals., The
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L,; ordinarily T; is connected
to Ts and T, is connected to T;;
these connections are illustrated
in Fig. 1. The terminals T, and
T,, are important, and the con-
nections necessary vary with the
type of circuit employed.
Wiring up for Fig. 2 Clrcuit
The circuit given in Fig. 2 is the
one recommended for reception of
broadcasting. The aerial 1s con-
nected to the terminal A, of Fig. 5,
and the earth to the terminal E.
A No. 50 plug-in coil is fitted into
the fixed socket L, of Fig. 5, and a
similar sized coil in the movable
socket L, of the same figure. The
terminals T, and T, are connecled,
and also the terminals T, and T,
are joined by a rubber-covered wire.
The terminal T, is joined to T,
and T, is joined to T, The
terminal Ty is also joined to T., so

battery is a dry Dbattery. The
valves used in the set described
were 0.06 type, and the high-
tension battery was placed in one
portion of the box, and the L.T.
Dattery, consisting of three bell
batteries joined in series, was
contained in a right-hand com-
partment. Two separating pieces
of wood were screwed into the box,
as illustrated in dotted lines in
lig. 9. The two sets of batteries
are covered over with a sheet of
waxed paper, or cardboard. Two
leads from the high-tension battery
go through two of the holes B at
the end of the box, and the two
leads from the L.T. battery go
through the other two. Flexible
rubber-covered wires are perferably

Fig. 8.—Another view of the wiring.

terminals T, T, and T, T,
are to enable us to reverse the grid
coil of the first valve, in other
words to reverse the aerial induct-
ance L,. By this means we can
reverse the reaction between L,
and L,. We will assume that the
usual connection is for T; to be
connected to T,, and for T, to be
connected to T,;. To reverse the
reaction, and so test if better
results are obtained, the terminal
T, is connected to T,, while T, is
connected to T, 'All these con-
nections are made with littlerubber-
covered wires having spade, fishtail
shaped lugs on the ends. These
wires are shown plainly in I'ig. I.
The terminals T, 1; and T, Ta
also enable us to reverse the coil
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that the variable condenser C, is
brought to shunt the inductance
I.,. The terminal Ty, is joined to
terminal T, to complete the anode
circuit of the second valve.

\Ve are now working with the
circuit of I'ig. 2, the resistance R
being adjusted so that the maxi-
mum resistance is just in, i.e,
that the resistance of R, is about
100,000 ohms.

Separating the two coils as widely
apart as possible, tune in on the
condensers C, and C, and broad-
casting should be readily obtained.
1f the first valve oscillates too
casily, the resistance R, should be
reduced by turning the little knob,
R, in a clockwise direction.

(Continued on page 405\)
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Tact

N case any readers should feel

I impelled to send warm greet-

ings on the auspicious occasion

of the first birthday of Mopern

WirrLEss, may I point out that

it is not tactful to wish a publisher
many happy ‘' returns.”

A Birthday

“This,” said the Editor, ““is to
be our birthday number. What
are vou going to do for it ? Don’t
you think it is about time that
vou invented a new circuit ? Some-
thing quite out of the ordinary, I
mecan.  We’'ve had dozens of valve
circuits, but no one seems to have
done much with the crvstal. See
what you can do in that way.”
When 1 had left the augiist presence
it cccurred to me that he had not
mentioned whether he was address-
ing me in the capacity of a serious
contributor or merely as the writer
of these notes upon the less academic
side of wireless. Anvhow, I re-
solved to do my best, and after
many sleepless nights and an
enormous outlay upon experimental
apparatus I beg to present to
readers my new duohyperanacata-
reflexoregencrative crvstal circuit,
whose advent will sound the death-
knell of valves, bright, dull or
medium, and will bring the crystal
once and for all into its own.

The Circuit

Many circuits have already made
a noise in the wireless world :
in fact vou can hear them making
it on almost any night when you
tune in a broadcasting station.
Many have created a stir that lasted
Jor a few bricf weeks. But every
new circuit so far produced lhas

L
\ A, 2
w \

been found upon careful investiga-
tion to have been invented by
someone eclse at least ten years
previously. This circuit is put
forward with no extravagant claims.
I will merely say of it that it
is the best, most efficient, the
simplest to wuse, and that it has
all others licked into the proverbial
cocked hat. With this modest
beginning let me describe it briefly.

A reference to I'ig. 1 will show
the principle upon which it works.
The upper or hypo-tential end of
the A.T.I. (L1) is connected directly
to the brush of the ululator or
receiving felix. This joint should
not be soldered, otherwise howling
may be anticipated. One whisker
of the felix makes contact with a
crystal mounted in the usual cup.
Any crystal will do at a pinch
but I strongly recommend the use
of an especially sensitive one such
as blowmetite, wattafrite or dyna-
mite. I'rom the crystal a lead
runs to the telephones, which should
have a resistance of at lcast 50,000
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ohms, and thence wanders back
to the lower end of the aerial
tuning inductance and mother
earth. As the receiving felix is

liable tobe a little uncertain in its
actions a stabilising saucer (S)
should be provided. The saucer
should be charged with a solution
readily obtainable at any dairy.
Thelength of time that the charge
will last will depend upon the self
capacity of the felix. If desired
the milk may be condensed, in
which case the condenser C, must
be provided. A few drops of
alcohol added to the solution will
convert it info an electrotyte. If
this is done the condenser C, will
not be required, as the felix will
do this by itself. In close prox-
Imity to the dorsal regions of the
felix is the back coupling coil L,
which is connected as shown to
the reaction coil L, In shunt
with the latter is a variable con-
denser marked C,; a C, condenser
wil answer admirably for the

purpose.
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Fig. 1.—The duohyperanacatareflexoregenerative crystal circuit.

300



February 1924

o)
=

|

|

5

BACKLASH
CURLS

SN 1

o

o
5

RECTIFIED CURRENT (MEGOWLS)

L —"]
o 05 10 [}
OSCILLATIONS (MICROFLIPS)

Fig. 2.— Megowl- microflip
characteristic of catwhisker.

The the Gircuit

The circuit is delightfully simple
to use. The first process is to
find a thoroughly sensitive whisker.
This is done by the process of
trial and error. The correct
whisker, usually the third from the
left, will be recognised at once
when found through its being
necessary to recharge the stabilising
saucer in order to prevent the
felix from going oft thic deep end.
The characteristic curve of a sen-
sitive whisker is given in Tig. 2.
This having been done the two
tuned condensers C, and Cy are
actuated respectively with the right
and left hands, the other hand
applving gentle friction to the
spine of the felix. As soon as
signals are picked up the friction
is increased until crackling noises
are Lieard and sparks are seen o
ily from the felix. To ensure
ready sparking it is as well to wear
an chonite glove, constructional
details of which are given elsewhere
in this magazine under the heading
Practical Notes. Care must be
taken not to overdo the friction
or the felix will manifest in time
a decply rooted dislike for wireless
work.

The Way in Which It Works

A little explanation of the theory
of the circuit may well be given,
chiefly for the Dbencfit of those
experimenters who wish to add
further to their stock of those
long words which come in verv
handy at times for squashing the
over-importunate beginner. The
aerial is tuned to the frequency
of incoming oscillations by means
of the oscillatory circuit L,, C,.
Oscillations are impressed upon
the felix, after passing through
which they are rectified by the
whisker-crystal combination. At
the same time the swinging motion
of the cbonite-gloved hand upon
the back of the felix gencrates
electricstatic currents which are

Action of

modulated by the oscillations
passing through the felix. Hence
synchronons surges of current are
induced in the closed circuit formed
by L, and I; and tuned by C..
These transfer energy back to
L, thus reinforcing the incoming
oscillations with which the ind uced
currents are in phase.

It will be seen that minute
currents impressed upon the felix
control the very much larger
currents of the back-coupled reac-
tion circuit. These in turn build
up incoming oscillations so that
a true duohyperanacatareflexore-
generative effect is obtained.

Actual Results

When the circuit was tested
for the first time in the office of
MoprEry  WIRELESS, music f{rom
21.0 no less than half a mile away
was so powerful that the loud
speaker was buckled, three window
panes were blown out and the
entire staff suffered from partial
deafness for a week. At the urgent

requests of other tenants in
Devercux Court further experi-
ments were conducted in the

country. On a verv poor acrial
the strains of a pipe band trans-
mitted from Glasgow 400 miles
awav were so terrific that the
inhabitants of the whole strect
turned out believing that a High-

land regiment was marching
through. Unfortunately, in the
course of the experiment the

charge in the stabilising saucer
was curdled and the sensitive
whisker was fused, with the result
that the felix projected itself
tbrough the window and was
last seen travelling almost at the
speed of light over neighbouring
roofs.

As it was desired to obtain
independently  opinions of merit
of the circuit 2 set was made up
and sent to Professor M. A. Blow
for his report. The first com-
munication from him was sent
to me obviously in error. for it
contained an account of his latest
invention, a self-rocking cradle
withh three speeds forward and
reverse and a silencer. Later how-
ever I heard from him, and the
report he sent me was most grati-
fving. I have duly tested your
wonderful set,” he writes; ‘I can
honestly say that T believe that
much will be heard of it. I have
alreacly heard from my landlord,
who has sent me notice to quit.
I believe that vou have solved
the problem of wireless for the
masses. (Give them your duohy-
peranacatareflexoregenerative  set
and they will want no other. I
am at present in correspondence
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with the Tugenics Society with
a view to cvolving a self-exciting
auto-stable felix.”

A New Theory in Construction

I have always felt that our
wireless scts arc constructed upon
rather crude lines and that we do
not pav nearly sufficient attention
to the comfort and welfare of
clectrons which do so much for
us. As Acting Deputy Beadle of
the Society for the Prevention of
Tlitreatment of Electrons 1 take
this opportunity of bringing home
to all wircless men the way in
which clectrons have suffered and
of indicating some means whereby
they mav fare better in the future.
The most serious cases of thought-
lessness occur when a junction
is made between two leads as
shown in Fig. 3, so that one branch
Jeads o the thingamejig and the
other 1o the whatyoumaycallit.
Tlectrons, those willing little ser-
vants alwavs ready to do our
bidding, rush at top speed down

A
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Fig. 3.—Kindness to electrons.

the main wire until they come to the
junction. And what then ? Not
knowing which way to turn they
stop for a moment and scratch
their heads. Most of them eventu-
ally decide to go to the left, and
with them all is well. But the
others, well intentioned but lacking
guidance, turn to the right. Rush-
ing along for all that they are
worth they run their noses hard
against a blocking condenser and
quite naturally set up a howl.
What is required, I feel, is some
means of making it perfectly
plain to the poor things which
way they should go. For this
reason I and all the members
of the Society have mounted at
cach junction upon our sets little
ivorine tablets shaped like sign-
posts, which serve to give the
right direction as well as to warn
them of the consequences should
they obstinately persist in taking
the wrong turning. Something of
the sort is also required in those
wires which may be carryving iwo
sets of currents. Here a little
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notice, “ Keep to the left,”” backed
perhaps by another, ** Safety first,
don’t push,” will work wonders.
Little acts of thoughtfulness such
as these make all the difference to
the quality of one’s reception.

A Cry for Help

Any serious student of wireless
must of course read the American
radio papers in order to keep
not merely up to date- but even
a year or two ahead. Deing a
fairly good linguist I can under-
stand the language pretty well on
the whole, though not having
attended a course of phonetics I
cannot claim to speak it in anything
like the correct accent except at
such times as I am afflicted with a
cold in my nose.. My difficulty is
that though I have amassed quite
a respectable vocabulary I am
frequently held up by words of
obscure meaning. So far I. have
been unable to obtain a good
American - dictionary which will
automatically keep itself up to
date. Can anv reader in this
countrv or on the far side of the
Herring Pond recommend one?

At present I am seriously troubled
over the word * dope,” which
appears to mean anything you like
or mnothing at all. Dreviously I
have thought that the record for
range of signification was held by
the German word Zug, which
covers everything from a railway
train to a printing press. But
dope seems to have it beat to a
frazzle. Under a circuit diagram
in one paper I find the caption
‘“ Complete dope about this in
the text.” Here it seems to mean
information. In another’s account
of the construction of a wireless
sct in a tooth-paste tube by a
twelve year old lad from Sloshville,
Pa., Iread Some act like wireless
was difficult. Clever little Jimmy
got it all doped out right off the
bat.” Well, now, I ask you, is
this kind of thing fair to the
earnest student who wurgently
desires to read, mark and under-
stand ? \What we seem to need
is an international wireless language
to make things easy. French of
course is quite simple, for they
have obligingly adopted many of
our own words. IEven one who is
moderately endowed with a gift
of tongues would, I imagine, be
able to translate ‘“ La self-induc-
tion.” But Germany, asone would
expect, has made no attempt to
make the path easy. What can
you do with a people which calls
a valve a ** verstiarker” ?

THE LISTENER-IN.
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NE or more perimanently set
Perikon Detectors may be

easily constructed as shown
in the accompanying illustration.
Cut off in the first instance a suit-
able length of ebonite tubing of
§in. external diameter. Slightly
warm one end of the tube and
force in a 4 B.A. terminal nut by
hammering lightly. The object of
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Constructional details.

warming the tube is to allow
expansion while driving in the nut.
When the tube cools it contracts
and consequently grips the nut
firmly. From the other end of the
tube drop in two crystals of a
suitable size (one piece of Bornite
and one piece of Zincite). Now
perform a similar operation to the
open end of the tube by sinking
a further nut. On shaking the

tube the crystals should be found
to move freely inside,

Next insert a terminal into each
of the nuts, and this completes the
construction of the Detector itself.
The final operation is to make two
brass clips, as shown, into which
we slip the two terminals. We
have now to adjust the Detector.
This is done by connecting it to the
receiver and tightening up one of
the terminals until a suitable
pressure is brought to bear on the
two cryvstals inside the tube. If
the crystals when in this position
are not found to give satisfactory
signals, release the terminal and
shake the crystals into a different
position and tighten again. Once
the most favourable spot has been
found, no further manipulation
will be necessary. These very useful
little Detectors may be Lept on
hand for purposes of quick adjust-
ment when others fail.

A further example may be made
on similar lines with Zincite and
Molybdenite.

H. B.

WIRELESS NOISES.

Our picture shows the interior of the studios at the London station during
the recent successful performance of the ‘“melodrama in a coal mine.”
It will be remembered that numerous ‘“stage effects’’ were a feature Of

the production.

Strange, yet effective, noises were produced with rolling

shot, buckets, wind machines and the like, all adding to the realism.
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Our Birthday

MESSAGES to “MODERN WIRELESS”
FROM FAMOUS MEN
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From SENATORE MARCONI,
To the Editor of MODERN \WIRELESS.

All best wishes for every success in your

new undertaking.
am,

g %MM A recent portrait of Senatore Marconi.

g

Qg

Strand, W.C.2. From Professor J. A, FLEMING, F.R.S.,

Inventor of the Valve.
To the Edilor of MODERN WIRELESS.

Sir,—I have pleasure in congratulating
heartily MopErN WIRELESS on the success of
its first year of issue. It has combined
admirably the publication of sound con-
structional articles for the guidance of the

radio amateur with the issue of more highly

technical articles for the benefit of advanced
readers.  The wonderful progress in  the
amateur reception of American broadcasting
shows that we are not nearly at the end of the
achievements obtainable by inteliigent students
of the radio art, or of the intense interest and
amusement, as well as scientific cducation,
which can be derived from the amatcur
study of wireless telephony. The assistance of
competent well- cdited wireless magazines is an
essential element in this progress, and 1 wish
MoODERN WIRELESS all possible prosperity in
its second and future vears of issue.

I am, ctc,

(Uniy 0151ty Professor ot Electrical
London, W (, Engincering).

Dr. J. A, Fleming, F.R.S., whose message appears
on this page.
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Sir Oliver Lodge, F.R.S.

From Mr. E. H. SHAUGHNESSY,
Chief Engineer of the General Post Office.

To the Editor of MoDERN WIRELESS.

SIR,—I have watched with interest the
monthly issues of MopERN WIRELESS and con-
gratulate you on completing a year of success-
ful production of material both interesting
and instructive to the amateur radio en-
thusiasts. I wish you every success for the
future and hope you will be able to maintain
the high standard of your magazine which
fills a very useful place in radio literature.

Yours sincerely,

General Post Office,
London, E.C.1.

From CAPTAIN F. LORING,
Inspector of Wireless Telegraphy,
General Post Office.

To the Lditor of MODERN WIRELESS.

S1R,—I thought when T saw the first number
of MopERN WIRELESS that it was a periodical
witha future,and I am glad to have an oppor-
tunity of congratulating you and your staff
on your enterprise and industry,

I feel surc that MopErN WIRELESS and its

February, 1924
From Sir OLIVER LODGE, F.R.S.

To tre Lditor of MOPERN WIRELESS.

Sir,—I should like to congratulate Mr.
Scott-Taggart on his paper, in which I have
several times seen interesting articles. The
gicat amount of interest in the cubject, Loth-
i Britain and America, must lead to advances
in technique, and has already had the effect
of making apparatus cheaper and more
accessible, as well as more cfficient, than could
have been accomplished in any other way.

Tam, etc.,

Lake, Salisbury.

companion paper WIRELESS WEEKLY must
have a large circulation amongst the inexpert
as well as the expert. In this connection I
wish that all who address themselves more
particularly to the inexperienced laid more
stress to the limitations and difficulties which
arise in the shape of interfererce from the
common use of the ether by all.

The professional radiotelegraphist  with
accumulative experience and training behind
him is obliged to spend many pounds on th
cquipment of his receiving station and still
constantly meets with difficulties. The in-
expert, whether experimenter or broadcast
receiver, spends as many shillings and not
infrequently cries aloud to heaven when he
finds that he does not get his little bit of
ether all to himself.

No doubt cducation in wireless is what js
required, and the difficulty of this is increased
by the remarkable accessibility and appeal of
the art to the general public. If flying had
been equally accessible what a lot of crashes
there would have been, though in the circum-
stances I {fcar the complaints would have
been few,

Yours faithfully,
(Signed) F. LORING.
General Post Office,
EC1.
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The *“ shore-end’’ of a submarine cable being laid in a trench.

The cable ship is seen lying off shore.

Wireless and Submarine Cable Companies

HOW

T first  thought it might
A appear that wircless was
such an opponent of the
submarine cable that they could
not work in harmony.

But a little consideralion will
show that wireless has features that
make it of the very greatest im-
portance to the upkeep of the
submarine cable.

Trom the time a submarine cable
is laid it is subject to wear and tear.
Although every precaution may be
taken in plotting out the route for a
new cable, at some part of its length
it will cross some ridge of submarine
rock on which its own weight will
gradually  cause wear. In the
course of time a fault will develop
and it hecomes necessary to locate
the trouble and repair it. IEach
cable company has a certain number
of specially equipped steamers con-
tinually in readiness to undertake
such repairs. The engineers by care-
ful electrical measurement deter-
mine the distance at which the

THEY HELP ONE

fault is located. The captain of the
cable stecamer is told of this distance
and ordered out to commence
repairs.

Before the davs of wireless, once
the steamer had left port therewas
no means of communicating with
her until she had arrived at the
scene of the damage, grappled for
the cable, picked it up and cut in,
when she would, of course, be in
telegraphic communication.

In the interval far more impor-
tant trouble might have developed
in another part of the same cable
or in one of the other cables, and it
might be necessary to cancel the
original orders and send the steamer
to deal with this more serious
matter first.

This is the first manner in which
ihe cable companies have really
come to rely on wireless, as they
are now well able to move their
steamers about to meet the situa-
tions that arise from time to
time.
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ANOTHER

A further benefit which they are
likely to appreciate soon will be the
help that directional wireless will
give their steamers in picking up
the cable.

A submarine cable is obviously a
most expensive apparatus, with its
many protective coverings, and if
the cable is picked up in the wrong
position and tapped, the cable must
be left in just as good condition as
new before releasing it.

Therefore, the navigation of a
cable steamer in the open sea must
be more exact than that of any
other kind of vessel if the cable is to
be located at the right spot and
repaired with the minimum of delay.

Yet in many parts of the world
where such repairs are being carried
out the skies may be covered with
clouds for days and nights on end,
thus preventing astronomical obser-
vations, Or a tropical sun may
distort the horizon 1in such a
manner as to make accurate obser-
vations impossible. Very careful
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triangulation by directional wireless
will enable an excellent fix to be
made notwithstanding these con-
ditions,

When a new cable is being laid
the navigation is even more im-
portant than at other times. If
the cable-laying steamer leaves the
desired course at any point, through
lack of observations, not only is
there a loss of money through the
additional cablelaid, but in addition
1t may cause great delay in locating
the cable at some future date for
urgent repairs.

Therefore, the advent of wireless
has in many ways been of great
value to the submarine cable.
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N contemplating ‘' wircless '
as a profession, would-be
candidates, parents or guar-

dians should very carefully examine
the prospectuses of the various
"“ Telegraph Training Colleges ** and
thoroughly investigate for them-
selves the possibilities of engage-
ments when “‘ training”’ is at an
end.

At present the total number of
British ships licensed to carrv a
wireless installation is approxi-
mately 3,388, while the approxi-
mate surplus of operators over
actual requirements was 2,8¢8.

Before securing a position as a
Marine Wireless operator, all candi-
dates must pass the P.M.Gs
examination and secure his certifi-
cate of efficiencv. At the present
time the number of unemployed
persons holding the P.M.G.'s 1st
Class Certificate in wireless tele-
graphy approximates to.1,800.

Wireless operators’ pay and con-~
ditions of employment are governed
by an agreement between employers
and the Association of Wireless and
Cable Telegraphists, particulars of
which may be had from the Asso-
ciation of Wireless and Cable
Telegraphists at the undermen-
tioned address.

The commencing salary for a
fully qualified Marine \ireless
operator at present is £7 12s. 6d.
per month, while the maximum
salary after nine vears’ service is
£18 175. 6d. per month. In addi-
tion, and where applicable, there
are small allowances, such as
" Toreign and Extended Vovage
Allowance,” ‘' Shore Allowance,”
“ In Charge Allowance,” “ Tanker
Allowance,” etc. Full, complete,

British Marine
Wireless Service

authentic, and up-to-date informa-
tion regarding all aspects of the
Marine Wireless profession may e
had free of charge from the Associa-
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tion of Wircless and Cable Tele-
graphists, Lennox House, Norfolk
Street, Strand, London, W.C.2, at
any time.
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Tothe Editor of MODERN \WIRELESS.

Drar Sir,—I thought it might
be of interest to you to know of my
experience with “ The Really Loud
Crystal Set *’ described in December
issue of the MODERN WIRELESS.

Birmingham station, four miles
distant, is nicely audible on loud
speaker, but on Saturday and

Sunday nights last 2 LO was picked
up quite clearly, using 8,000 ohm.
‘phones. This is by far the best I
have ever had from any crystal set
and I feel more elated over this
performance than in picking up
American stations on a two-valve
dual.

I might mention I have free
essential high aerial required, the
end pointing to London and a good
earth a few feet away.

This is only one of the good things
taken from your publications, and
you can count me a regular sub-
scriber as from No. 1 of cach,
as I find they comntain just the in-
formation and news to suit me and
are up to date.—VYours faithfully,

W.D.C,

Gravelly Hill, Birmingham,

January 7, 19244
To the Lditcy of MloDERN WIRELESS.

Dear Sir,—T thought it might
interest you to know that on Satur-
day, the 5th of January, I reccived
American transmission from the
Westinghouse Flectric Co. at Pitts-

burg. I heard several musical
items from 11.40 p.m. until
12.35 a.m,, when there was a
lecture on Radio. At 12.45 a.m.

more musical items followed ; at
about 2 a.m. they called Metro-
politan-Vickers and said that the
next items would be relayed to
them. At 2.25 I closed down.
The transmissions on the whole
were very good, but occasionally
atmospherics were bad. The set
is a three-valve set as described in
Scptember issue of MoDERN WIRE-

LEss by Mr. P. Harris. You may
use this as vou wish,
Yours, etc.,
C. E. A,
Wandswortl, S.117.18.
7.1.24.
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DEar Sir,—Inthe January issue,
a contributor gave his way of
making artificial galena crystals. I
am not quite of his opinion, for,
since 1912, I have always made all
my crystals myself, giving the
recipe to my friends, who have
adopted it ever since. This is
the way to proceed : Take
an equal-quantity both of lead-dust
and splphur (about a thimbleful),
mix the two ingredients together
on a picce of paper so as to produce
a mixture of uniform grey-yellow
colour. Introduce the whole of
this mixture into a glass prole.
Heat it over the gas or simply over
the flame of an ordinary fire until
it turns red, taking great care that
the glass does not break. Let it
cool on a marble slab, after which
your crvstal will be ready. Now
brealk off some pieces and test
them. Crystals made after this
simple method give excellent results
and are even more satisfactory

than natural ““ galena.”’—A.

BDDDDDDDDDDDDDDDE
H  The “Albright” 2
O Circuit. 0
D 0
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To 'he Editcy of MoDERN WIRELFSS;

DEArR Sir,—I read with some
interest the article by Mr. Cowper
in the December issue of your paper,
on “ Some American Valve Cir-
cuits,” as similar circuits lLave
been in use lhiere for amateur phone
reception for some time. Also at
four miles from 2 1.O, that station
can be easily picked upon anearth
lead alone, at fair small loud-
speaker strength, on an exactly
similar circuit to the one which
vou call the “ Albright ” circuit,
It is on the question of the designa-
fon of that circuit that I would
crave vour ear. As far back as
1919, the circuit in exactly the
same form as described in your
article (complete with choke coil
in the H.T. lead) was in fairly
common use in the Navy, and
now that the Admiralty Handbook
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is on sale to the public, you will, if
you refer to it, sec that it is fully
dealt with there. 1 cannot give
the Navy views on the circuit in
full, but an analysis of the circuit
may help your readers. Without
the choke in the shunt H, T. lead,
the circuit has long been also
known in U.S.A. as the * Colpitfs

A

Fig. 1.

scillator.” Tt makes an extremely
efticient transmitter and is a sure
fine oscillator on almost any wave-
length from 100 metres up, if care
is used in instrument design and
correct values of inductance and
capacity, and proper aerial used.

As to the circuit analvsis, it is

shortlv as follows: Tr1c. 1 18
our old friend the Armstrong
regencrative single circuit sure

howl receiver, so anathemised by
Capt. Eckersley, and rightly so.

A~ (—

ko
>
E PHONES
g
é $
SHTH
£ 2
Fig. 2.
As a rcaction receiver for C. W

use it is, of course, so familiar to
your readers that I need not dwell
on it. 1t can equally well be re-
written as in FIG. 2, if the reaction
coil is transposed to the other end
of the A.T.I. Incorporating the

reaction coil into the tuned circuit

will make of this a so- called
“ Hartley ”’ circuit much heralded
as American, but also now passed
over long ago in Navy use. If we
supply the H.T. and phone leads
through a choke, and take the
plate lead off at point D direct to
the reaction coil as in I'1G. 3, we
have still the same circuit as I'1G. 2,
but with the H.'I'. supply in shunt.
If point B, instead of being con-
nected direct to the middle of the
common A.T.I. and reaction coil

Fig. 4.

(ABC) in T'1G. 3, isshunted potentio-
meter wise across A C by the two
capacities X and Y, the effect of
the circuit in I'tc. 4 will remain
the same as in the circuit shown
in Fic. 3, except that we have
transferred the aerial to the other
end of the A.T.I. reversing the
phase of the oscillations only. Re-
write I'tc. 4 as Fi1g. 5, which 1s
exactly the same circuit re-drawn.
It will now be scen that if X the
serics condenser to the AJT.L is

/
\2 .
R’.F.'Cnaxcl

Y . FHONES
== GC. i 1
e
T"- ? HI
B Sy
—_— é"tg.
Fig. 5.

small, B is nearer C in eftect and
the reaction component of coil
AC is small and it will be difficult
to get oscillations unless condenser
Y 1s lessened also.  As capacity Y
is usually the natural capacity
of the aerial to earth (working on
the principle that the less the
capacity and the more the induct-
ance in the tuned circuit, the
stiffer and more selective it 1is)
Y will usually be fixed and hence
condenser X should not be used to
form the main tuning element.
Thus AC must be variable and is
at best a variometer. Rewrite
Fic. 5 as Fig. 6, and we have
what vou call the Albright Circuit.
Readers using the circuit will do
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well to remember that aerial earth
capacity must be small, all strav
capacities must be eliminated, and
the HT bridging condenser, if used
to carry the audio frequency make
up current, must be on the HT
side of the choke coil. If these
items are carefully carried out
the series condenser may be made
very small. Hence ATE vario-
meter will be big and the circuit

R.F croxe i
oe 200 DL.cOM
Prones

Fig. 6.

stitf and selective. The series con-
denser being small, the potentials
across it will be large, and large
variations will Dbe applied across
grid and filament, which are, of
course, a sine qua non for efficient
use of the value as a detector.
With a 50 duolateral coil and a
100 turn variometer in scries as
the ATI a Baty variable condcnser
in series with it, the series con-
denser (X) may be as small as
.0001 and 2LO still come in very
strong here, using a German LEVN
valve. The circuit will even then
oscillate, but only if about 100
volts are applied to the plate and
the filament current carefully
adjusted.

Honour, sir, to whom honour is
due. Leaving out the Navy, the
Albright circuit is at best a Col-
pitts oscillator circuit and is at
least three years old (see the 1920
Admiralty Handbook on W.T.).

Yours faithfully,
A, F. C. B.
48, Lavender Gardens, S.W.

PS.—As a transmitter LT+
and LLT— are of course reversed,
thus putting a negative bias onthe
grid and the grid icak. The series
condenser is adjusted to exactly
balance all capacity from the
plate to filament, including of
course the natural capacity of the
aerial. The circuit is then tuned
by adjusting the ATI final adjust-
ment of the scries condenser, being
then made to get maximum radia-
tion. 1f the series condenser is
lessened in that adjustment, the
ATI is then slightly increased to
bring the transmitter back on the
pre-determined  wavelength, 1t
can be used for choke control, but
I think grid control would be
difficult.  You should have your
readers thanks for recalling to thzir
notice a very good circuit for all-
round use.
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Front of set, showing clips.

of amateursin this country,

there are ceveral hundreds
who are real experimenters at
heart, but who, for various reasons,
have not so far launched out. If
you are of this number, I hope the
present article mav incite you to
make vour maiden vovage.

You have, perhaps, a cabinet
set, either bought or home-con-
structed, and after several weeks
or months of use you feel that to a
certain extent you have gauged
1ts possibilities ; and now you are
sighing for fresh worlds to conquer.
Or perhaps you have gained a
local reputation as one who knows
something about wireless. A be-
ginner comes along to ask advice,
but he cannot afford a 3 or 4 valve
set such as yours; he can only
rise to one valve and a crystal.
Surely, it is very much more satis-
factory if you can give him, at a
moment’s notice, a practical de-
mounstration of the possibilities of
the 1-valve-crystal combination.
Turthermore, there is no one cir-
cuit which is equally suitable for

A)IO.\'GST the many thousands

iuned-anode H.FF., detector, L.T.
combination is probably still the
best all-purposes circuit; but if
vou are only a few miles from the
nearest broadcasting station, 3
valves is a sheer waste of ** tubes ”’
and current; better results, at
least as far as purily of tonc is
concerned, can be obtained from
one valve and a crystal. Do you
want to receive the long-wave
Continental and American stations,
vou will find that resistance-
capacity I1.1°. will give you
greater ease of tuning and some-
times louder signals.

Now there may be one or iwo
difficulties with which you are
faced. Your apparatus has to be
packed away every night; there-
fore it would only be a nuisance
constantly wiring and unwiring a
whole number of components ;
you are troubled about loose con-
nections and loss of efficiency ;
while the length of time taken in
wiring up a new circuit gives rise
to difficulty in comparing results.

IFor some months I have been
engaged on these problems, and

€very  purpose. The popular the solution at which 1 have
T _"_, = (@ ® 08 Zg ©
= - HT LT LT~ — PHONES
+ - - -
= e
== i '_’_;-_t,‘ — P e i S
== . — = e o, [
= T~ T——"BASEZ=BOARD — — —  ———— _
= = e T T e -
T T T e T T e e e T
. 22’ i
E:E- e e e e e e
28 —= i h
b 2" ke 25

Terminal arrangements and baseboard dimensions.
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arrived, though by no means a
final one, will, I hope, be of in-
terest to other experimenters.

The following are some of the
results obtainable from the set
about to be described :

I. Any component can be re-
moved from the set, and another
substituted, in less than ten
seconds.

2. The whole set can be packed
In a suit case, removed to another
room or house, and then be un-
packed, set up, and be working in
less time than is usually required
for an ordinary cabinet set.

3. The change from any one
circuit to any other circuit can be
accomplished in a period of time

A valve panel.

varyving between two seconds and
two minutes. Actually, during a
recent afternoon’s transmission
(one hour) from Birmingham-—myv
station being in London—I tried
no fewer than 12 ditfferent circuits,
and gave each a 3 or 4 minutes’
run, for the purpose of comparing
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With this set you
can change from
one arrangement
of parts to another
and from one cir-
cuit toanotherina

minimum of time.

nnOoo00oo00o00000nnoono0

results. The f{following extract
from myv log may give some idea
of the ilexibility of the set | = 5.30
p.m. 21O Children’s Hour ; valve,
crystal, dual amplification; 2
loud spealers. 6.18 p.m. Eiffel
Tower : 2 valves, crystal, dual
amplification ; 2 L.8.; 2 seconds
to change circuit. 6.32 p.m.
Bournemouth ; 3 valves, reaction
on tuned anode, 2 L.S.; 1} min-
utes to change. 6.45 p.m. 13or-
deaux and Sambeck; 2 valves,
H.I'., Det., resistance capacity,
reaction on A.T.L.; phones; 25
seconds, 6.55 p-m.2LO; 1 valve,
crystal, 3 L.S.; 35 seconds. 11.30

Wiring of valve panel — underside.

pm., 3 valves, 2 H.F. (1st tuned
anode, 2nd tuned transformer), 1
Det. ; listen for America ; W.G.Y,
at intervals till 3 a.m.; from 3.30
to 3.55 uninterrupted programme.”

The quick change and efficient
connection are botl accomplished
by means of the Clix terminal.
Incidentally, the purchase of these
Clix {erminals was the only large
item in my account of expenses;

DDDDDQDDDDDDDDUDDD
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practically the whole of thesetwas
made up from spare parts, scrap
ebonite, a scrapped set, and the
junk box. Without the Clix, a
large number of switches would
have had to be purchased in order
to obtain anything like the same
flexibility ; and, once they have
been bought, the terminals can be
put to so many uses that they
fullv justify their adoption.

libonite was only used where
necessary, some of the components
being mounted on wooden panels
with the terminals alone insulated
with Clix bushes.  }-in. walnut
was used throughout, except for
the bascboard. Panels, both of
ebonite and of wood, were made of
unifarm length of 43 in, the
width being suited to the in-
dividual component. They were
mounted on two battens each, 1}
in. wide (length same as width of
panel); but in the case of the
polar condenser panels this did
not give suflicient depth, and these
were therefore mounted on battens
2 1m. wide.

The baseboard was the first
thing to be made, and this was cut
to fit inside an ordinary large
suit-case. Next, the individual
components were mounted on it,
and one or two ditferent circuits
wired . up roughly in order to
find the best average arrangement.
When this had Dbeen settled, clips

were fitted, and the compo-
nents fastened down to the
baseboard.  The wiring was the

next thing to receive -attention.
Really stout lighting ilex or power
flex was found to be the Dbest.

its stifiness making it casy to
Lkeep the wiring well spaced.
Every lead was made as short

as possible, although several leads
have to be long in order that

goe
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Rear of set,

they may reach to other terminals
in other circuits. Various circuits
were first worked out on paper
and then tried out on the set.
Letters and numbers were gradually
added 1o the theoretical diagram,
panels, wiring, and list of instruc-
1ions, so as to speed up the process
of changing over. Lxcerpts from
this list of instructions are given
at the end of this article.

I think that the illustrations of
the various components will give
all the information needed for
mounting and wiring. As stated
before, a uniform: length of 4% in.
and a uniform thickness of } in.
were adopted for the panels. The
various widths are: Valve panel,
2%in.; grid leak and condenser
panel, 2} in.; crystal detector
panel, 1% in.; polar condenser
panel (wood), 3% in.; transformer
panel (wood), according to tvpe of
transformer used.  The two-coil
holder is a polar with the bottom
taken off and with clips fitted ; it
is also fitted with a small D.P.D.T.
switch for reversing reaction,
though this switch is really un-
necessary when Clix terminals are
used.

It will be noticed that the
positions of the terminals in the
theoretical diagram do not cor-
respond with the positions on the
panels in most cases; to have
made them correspond would have
rendered the theoretical diagram
too complicated. But on the
component panels the terminals
have been carefully numbered,
where necessary, to correspond
with the theoretical diagram and
the list of instructions; so that
the experimenter should find no
difficulty in wiring up and changing
over, if he adopts the same system
of lettering and numbering.
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Now as to the clips. After con- out any fear of inflicting damage
sidering and rejecting various through scratclies.
ideas, I came to the conclusion made out of

that these clips offered the best
solution, the chief consideration
being that the components can be
removed from the baseboard and
placed on an ordinary table with-

Coil-holder mounting.

scrap  parts  of
old single-pole and double-pole
switches of a very common pat-
tern ; small nails were soldered in
place of the bolts, and were filed
down to the length of | in. These
clips can, of course, be cut out of
scrap sheet copper, and will be
found to grip the components
quite firmly.

The one expensive item is the
number of Clix terminals used :
about 7 dozen complete Clix (in-
cludes insulator and costs 4c.),
and another 3} dozen Clix plus
locknuts (3d.). A good plan is to
keep different colours of insulators
for different purposes as far as
possible.  On the set described all
LLT. + leads were given red
Clix; T.T.—, black ; grid circnit
of first valve, yellow ; plate cir-
cuit of first valve, green; grid
circuit of valves 2 and 3, white;
and plate circuits of valves > and
3, blue.

A few notes.—In practice T dis-
pense with the aerial terminal on
the baseboard, and connect he
aerial wire direct to 4.

Try plugging Q into 14, 16 and
17 in turn, to determine which
position gives best results.

When both transformers are
functioning, as in circuits ST 100,
ST 151, ctc, try the effect of
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transferring U to V, and W to 21,
thus putting a grid bias of 3 volts
additional on the grid of V,
(Ditferent voltages between V and
\V should also be tried.)

List of Instructions for Various

Circuits
The circuit shown in  the
theoretical diagram and in the

photograph of the set is the ST 100,
with A.T.C. in parallel (o should be
disconnected from 13 whenever
valve V, is not functioning). To
avoid taking up too much space

Connecting wire.

o)W

O O
7 4
.

[ORRC)
Q

Base of coil-holder.
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Front and rear of condenser unit.

with diagrams, the circuits below
are all given numbers : the reader
is referred to Mr. J. Scott Taggart’s
two Dbooks, ‘ Practical Valve
Circujts ”’ and ““ More DPractical
Valve Circuits,” for the theoretical
diagrams.

1sT CHaxGgeE—Try AT.C. in
series with Dbigger coil in AT.L,
keeping H and I connected together,
disconnect them from 5 ; transfer
I: and F together from 4 to 5.

28D ChianGeE.—ST 100 to ST 74.
This is a one-valve crystal, dual-
amplification circuit ; probably the
best circuit for local broadcasting.
Disconnect L from 10, transter R
from 18 to 22. V,, crystal in usec.

3rp ChHaNgE.—ST 150. A two-
valve, dual-amplification circuit;
o connected to 13; disconnect
1. from 10, N from 11 ; transfer
M from 11 to 14, T from 20 to 11,
X from 23 to 1, S {from 19 to 14.
(Also trv the etfect of transferriqg
A to H.I.+; this should be tried in
thenext three circuits.) Vy;, V. In
use.

4TH CHaxGE.—ST 100 to 5T75.
This will be found to be a very
efficient circuit for the reception
of distant telephony ; it is a form
of the ST 150 circuit, but with
separate reaction on the tuned
anode coil. Instructions same as
for ST 150, plus the following:
Transier G and H from 6 and 7 to
Z and Z!, plug A T.I. in this coil
plug; transfer o from 13 to 7,
P frem 13 to 6; reaction coil
plugged into fixed coil. V,, V. in
use.

5TH Cuaxge.—ST 100 to ST 151.
“This is a three-valve form of
ST 150.” o connected to 13, dis-
connect L from 10, N!' from 11;
transfer M from 11 to I4, S' from
23 to 14, R from 18 to 23; plug
in fresh wire YY! from 11 to 18.
V,, V,, V.

611t CHANGE.—A\  three-valve
form of ST 75. Same instructions
as for ST 151, plus special instruc-
tions for ST 75.

711t CHaNGE.—ST 100 to ST 4s5.
This is the popular tuned anode

r

Grid leak and condenser unit ( front and back).
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H.I°,, Det, L.I. circuit. Dis-
connect A from 1, L from 10;
transfer J from ¢ to 8, N from 12
10 14, S! from 23 to HT +, Gand H
from 6 and 7 to Z and Z for
ATI coil, R from 18 to 19;
YY! plugged in 6 and 18 ; reaction
coil plugged into fixed coil. V,
N Wias )

8TH CHANGE.—ST 100 to ST 44,
This is a similar circuit to ST 45,
except that reaction is used on the
aerial coil. Instructions same as
for ST 45, with " the following
differences: o from 13 to 3, YY1
plugged in 2 and 18, tuned anode
coil in separate coil plug, and
reaction coil plugged into moving
coil. V,, V,, V.

otn  Cuange.—The following
circuit, for which I cannot find a
number, is one I have mentioned
above, and gives good results on
long wavelengths. It is a three-
valve, resistance-capacity circuit,
Instructions as for ST 44, except
that now B and M! are disconnected

Clip details. 7

from 1 and 1!, and reconnected to
the two terminals of the 100,000
ohm resistance, which is, of course,
disconnected altogether from the
rest of the circuit.

101TH CHANGE.—ST 100 to ST 1.
This will give some idea of the
flexibility of the set. ST 1 is the
simplest form of crystal circuit.
Disconnect L from 10, N from 12,
P from 13, X and S' {rom 23;
transfer | from g to 8, E! from 10
to 12, o! from 15 to 23, T from 20
to earth. Crystal only.

The space allotted to me has
probably already Dbeen exceeded ;
if enough people are interested in
this set, I may be allowed to publish
further circuits possible with these
components. A .0o1 condenser
should be substituted for the .0003
between 1 and 1' for the longer
wavelengths.

READ “WIRELESS WEEKLY "
FOR ALL NEW CIRCUITS.
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The circuit of the Grebe C.R, 13 receiver.

HE study of high frequency
amplification is full of
interest and a great deal

remains to be done before we can
reach that stage of efficiency which
characterises low frequency amplii-
cation of the present day. A year
or two ago when the ‘ Dutch
concert” was about the only
telephony available to the ex-
perimenter, the resistance-capacity
method of coupling high frequency
valves enjoyed a great popularity.
It was simple, easy to handle,
inexpensive and on a wavelength
of 1,000 metres or more quite
reasonably efficient. With the
introduction of broadcasting on
wave lengths between 300 and 500
metres the resistance capacity
method was abandoned for the
stray capacities in a set and in
particular the capacity between

the grid and plate of the valve
(always of importance on any
wavelength) played such a large
part on the shorter waves that the
resistance method lost all of its
virtues.

For short wavelengths work
both the tuned anode and the tuned
transformer method have enjoyed
a great popularity, for in both of
these methods the valves capacity
is far less detrimental. Every
student of the theory of amplifica-
tion knows that if we tune both
the plate and the grid circuits of a
valve the inter-electrode capacity
will act as a coupling and if con-
ditions are favourable will hand
back from the plate to the grid
circuit sufficient energy to maintain
the set in oscillation. 1f the grid
and plate circuits of a receiver
tuned to say 1,000 metres are
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brought into resonance with one
another, the handing back of
energy through the electrode
capacity will not be sufficient to
maintain the set in oscillation and
we must introduce some other form
ol coupling if we are to get full
benefit of reaction up to oscillation
point. Provided we arrange our
wiring carefully (this implies that
the disposition of the parts in
the receiver is such that the
wiring is short and the leads
in the grid and plate circuits not
too close together) we shall be
able to avoid self-oscillation on
wavelengths much shorter than
1,000 metres. If again we
valves of special construction
(valves of the V 24, Q, OX, Ora B,
etc., type) in which the usual
capacity betwcen the leads of the
valve where they pass through the

loose

www americanradiohistorv com

coupled H.F. coupling.

use .
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“pinch” and the capacity pins

and 4-pin sockets is done away
with, we can get quite favourable
results on still shorter waves.
American experimenters (other
than the broadcast listeners who
arc concerned with amplification
on wavelengths similar to our own

broadcast wavelengths) do most
ot their work round about 200
metres, and a studv of their

arrangements and circuits show that
radio-frequency amplification is
scarcely ever used in their relay
work. Many of their writers go
as far as to say that on 200 metres
and below, a well designed detector
valve with reaction gives quite as
good results as when a stage of
radio-frequency  amplification s
placed in front. It must be borne
in mind that the valves used by the
American experimenters on the
whole oscillate much more readily
than those we use here. The
standard American regenerative
circuit almost universally used by
members of the American Radio
Relay League consists of a giid
circuit tuned either with a vario-

‘tuned anode. If
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A modification of the Grebe circuit which gives good results.

The potentio-

meter was found unnecessary.

meter or a variable condenser,
and a variometer tuned plate
circuit. When the plate circuit

is brought into exact resonance with
the grid circuit (this is almost
invariably loosely roupled to the
acrial) the set will oscillate freely.
Reaction is controlled by de-tuning
the plate circuit slightly and when
one has become accustomed to
handling such a circuit it is quite
easy to get a very critical adjust-
ment of reaction by careful manipu-
lation of the twa dials.

In this country the two most
popular methods of arranging radio
frequencv amplification are by
means of the tuned anode and the
tuned {ransformer. In the latter
case the transformer is almost
invariably very tightly coupled.
If we think for a moment we shall
see that our tuned anode method
is practically the same as the
American regenerative receiver,
plis the arrangement by which the
second valve is tapped across the
then the anode
and the grid circuit are accurately
tuned to one another and if the

grid circuit is loosely coupled to the
aerial such a circuit w 1% oscillate
quite freely, so that if we wish to
avoid self-oscillation we must damp
the grid circuit in some way. This
can be done with a potentiometer,
soarranged as to placc some amount
of positive bias upon the grid of
the valve or by connecting the grid
circuit directly to the aerial, where-
upon the damping efiect of the
aerial will tend to stabilise the set
to some extent. A tuned trans-
former circuit will act similarly.

Recently several inventors have
endeavoured to obtain the utmost
amplification with a high-frequency
valve by arranging something to
neutralise the inter-electrode
capacity which forms the ' hand
back.”

The Hazeltine Neutrodyne is an
example of this. In some experi-
ments recently I have, however,
discovered that far greater stability
than we are accustomed to in the
ordinary way can be obtained bv a
very simple arrangement, and in the
set I am about to describe I have
obtained greater amplification than

Rear view of the receiver with valves and coils removed.
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by any other method I have tried
with the same number of valves,
plus much greater stability than I
have found possible with any other
simple arrangement.

The set illustrated is not intended
to be a finished design nor is it
put forward as anything to be
accurately followed in the lay-out.
It is purely an experimental set to
demonstrate the principle and to
give sufficient information that
other amateurs may try their hands
at it.

Every one of the components is
generally available and probably
all of them will be in the hands of
the average experimenter, so that
e may try out the experiments
without any delay. Before pro-
ceeding further it is well to indicate
the line of reasoning followed in
attempting the experiments.

Fig. 1 shows the various methods
possible with transformer coupling.
\We can, as shown, arrange a
transformer in which both primary
and secondary are untuned, primary
tuned and secondary untuned,
secondary tuned and primary un-
tuned and both tuned. Incidentally
it is rather strange that although
we are so careful to use low-
resistance and low self-capacity in
our aerial and grid circuits to avoid
losses in our transformer grid
circuits, which are surely just as
important, it is the custom to use
verv thin wire wound without
much regard for the self-capacity,
and in a way we would never dream
of using in the grid circuit of the
first valve. Untuned transformers
are very stable, but we obtain this
stability at the expense of amplifica-
tion.  With the tight coupling

generally used in high {frequency
transformers, it (does not seem to
matter much whether we tune the
secondary,
gained

and
by

primary or the
certainly nothing is

February, 1924

'

Four methods of using transformer coupling :
(b) tuned primary with untuned secondary; (c) tuned secondary and un-
tuned primary; (d) both primary and secondary tuned.

to act as onc circuit. ILoosely
coupled transformers,although men-
tioned in practically all books on
circuits, are verv rarely used by
experimenters. The idea scems to
exist that with them such sharp
tuning is obtained as to malke the
circuit difticult to manage.

I started the experiments about
to be described on secing the circuit
of the new Grebe C.R.13 receiver
which has just been placed on the
market in the United States and
secms to be giving excellent results
from reports received. Incidentally
I may mention that this receiver
was used by M. Leon Deloy in his
recent two-way working across
the Atlantic. It was also used in
America on the same test. The
circuit itself is shown in Fig. 2;
L, is a variometer wound with
thick wire (about No. 14 d.c.c)

Lz
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Practical wiring circuit of the rzceiver.

tuning both. The reason for this
is that with a very tight coupling
both primary and secondary seem

to the centre of which is attached
the aerial lead which contains a
variable condenser V,; which should
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(a) aperiodic transformer;

be something less than .oooz235 F.
The object of this central tapping
is to give something of an untuned!
aerial effect, which is, of course
helped by the condenser C,. In
this way a larger inductance can
be used in the grid circuit than
would be possible if the ordinary
direct coupled arrangement were
used. Notice particularly that it
is the positive L.T. which is earthed.
The resistance R, is a stabilising
device, having a value of several

hundred ohms and being pre-
ferably non-inductive.
The special interest in  the

receiver, however,isin L, and L
L, is another variometer also
wound with thick wire to reduce
losses and 1o this is loosely coupled
the fixed inductance L, of a com-
paratively few turns (say 15) and
therefore not having any natural
frequency approaching that at
which the receiver is being used.
It was obvious to me that great
importance is attached to the
aperiodic coil L, which is only
loosely coupled to L,. It suggested
that as the plate circuit was not
in any way tuned either directly
or indirectly (by being very closely
coupled to another tuned circuit),
it should be possible to bring both
circuits into resonance (the grid
circuits of both first and second
valves) without self - oscillation
taking place. It seemed inefficient
to make this coupling fixed, and so
1 immediately ran together the
circuit shown on the board in the
photographs, with the 2-coil holder
into one socket of which a coil
could be plugged for the grid circuit
of the sccond valve. Into the
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other any suitable coil {for the
aperiodic plate coil could be placed.
Coupling could then be varied to
find the best value. TFor tuning
the first valve I used a variometer
(the Pioneer) wound with good
thick wire, and arranged a variable
condenser to tune the grid of the
second valve. The coils used were
Gambrell, as these have a very low
self-capacity. Subsequently, how-
ever, I tried other makes and
found most of the well-known
makes quite satisfactory.

Unless the variometer is specially
constructed it is not an easy matter
to tap at the exactelectrical centre,
and after unsuccessfully trying the
effect of tapping off a portion
only of the variometer inductance

virtues in this circuit and was merely
used to find the best working
value. The actual circuit used is
shown in Fig. 3; L, is the aerial
variometer, and C,, shown dotted,
is a variable condenser used for
certain experiments. R, is the
potentiometer (which, as I have
indicated previously is not needed).
R, R; and R, (the filament
resistances) are Microstats used
because they enable either bright
or dull emitters to be tried;
Lissenstats could also be used here.
L, and L, are the coils in a 2-coil
holder; the rest of the circuit does
not require any explanation, the
note magnifying portion being
arranged in a conventional way.
The condenser across the high-
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themselves are carried in board
mounting sockets on strips of wood
supported on short feet, while the
2-coil holder is screwed on the
baseboard behind the variable con-
denser. The intervalve transformer
can be of any gcod make. The
final wiring is shown in Fig. 4.
Careful evamination of the photo-
graph will show one or two points
of difference between the wiring
diagram and that shown in the
illustration, but the wiring diagram
should be followed.

Generally the same general dis-
position of the parts should be
followed, as in this arrangement the
vital leads are quite short., Iig. 4
has been drawn in a combination of
theoretical and practical diagrams

Plan view of the instrument with valves and coils removed.

to the aerial circuit I placed the
whole of the variometer in the
circuit in the conventional way.
A potentiometer was fitted to
control self-oscillation, but on
finishing the instrument I found that
it was no use whatever as the sect
could not possibly be made to
oscillate, even when the grid was
made fully negative. The variable
condenser for tuning the grid circuit
of the second valve was a double
one, so that by altering the ter-
minal connection values of .0003,
.000235 or .000125 could be used at
will. .00025 was found a good
value, but any value from .occo2 to
.0005 ulF should be suitable herc.
A double condenser has no special

tension terminals should be 1 to
1 I, but actually I used a lower
value than this, not having the
correct value available. C, of
course is the wvariable condenser
tuning the grid coil of the second
valve.

The actual make-up of the set
is, perhaps, rather crude. The base
is simply an ordinary pastry board,
and the terminals are carried on a
strip of wood which isscrewed tothe
variable condenser box. Ebonite
bushes are used for the terminals.
The variometer in the aerial circuit
is seen standing on the left and the
aerial and earths terminals are at
the bottom of the left-hand end of
the strip of wood. The valves
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and from it the reader will be able
to see the relative positions of the
wire quite readily. It is drawn in
this form so that the reader can
use his own components as far as
possible.

The set was finished one evening
a few minutes before 21O closed
down, and it took but a moment
to find the right coil to give this
station. ©Of course, being so close
to L.ondon, the volume obtained was
very great, much more than
sufficient for a loud-speaker. As
seon as broadcasting stopped I
tried round among the amateurs on
440 metres and found the set sur-
prisingly sensitive. It soon became
apparent that there were onc or
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two special points in manipulation.
First of all when the potentiometer
was set to the most negative
position, there was no tendency
to oscillate, and it was quite
apparent that this device could
serve no useful purpose in the
circuit. Next it was found that
there was an optimum coupling,
and when the coupling was made
tighter than this, there was reduc-
tion in strength of signals. All
kinds of sizes of coil were tried and
generally it was found that the
coil of one or two sizes below that
used in the grid circuit gave tlhe
best results, with moderately loose
coupling.

The purity of speech was such
that it was obvious that the set

was nov.here near the point ot
oscillation.

After trying about on various
wavelengths, just before going to
bed at 1 o’clock, I adjusted the set
by means of a wavemeter {for the
wavelength of WGY and imme-
diately on switching off the wave-
meter buzzer I heard this well-
Lnown station speaking. Fortu-
nately he was making an announce-
ment which included hiscall letters.

On  the {ollowing evening 1
tried the effect of inserting a series
condenser in the aerial and im-
mediately there was agreat improve-
ment in signal strength, so much
so that the Ecole Superieure signals
were (00 strong to be comfortable
in the telephones and were switched
It was still

Lebruary, 1924
evident that the set was still far
from approaching the oscillation
point. Re-adjustment was made
and the value of the series con-
denser reduced down to about
.0001, a value which, in ordinary
cases with a tuned anode or tuned
transformer circuit, would be
sufficient to send the set into
violent sclf-oscillation if the two
circvits were accurately tuned.
Still no self-oscillation was noticed.
On 200 metre signals using about
0002 in series with the variometer
(the windings of which had now
been placed in parallel) admirable
amplification was found, and after
some difficulty on 175 or 180 metres
with a capacity lower than .0001 jI°
the set was made to oscillate with

ITH this issue we start the seccnd
yvear of ‘““MoDErN  WIRELESS.”

Perhaps it is only appropriate that,
on this occasion, I, as Editor, should give
some indication of the policy which I propose
to adopt in the forthcoming year.

It gives me the greatest pleasure to be
able to say that, not only has “ MODERN
WIRELESS ”’ come to stay, but that it has
come to grow.

We have had competition during the past
vear, and we have fought it down, but our
success has only made me, and those who
assist in producing “ MODERN WIRELESS,
more anxious than ever to increase the prestige
and success of this journal. There is o
resting on laurels at Devereux Court ; we are
all keen to improve the magazine in ev ery way
possible, and a progressive spirit permeates
the whole of the staff engaged in the work,

We have many good things in store for
readers. We are fortunate in having on the
staff not only members who appreciate the
experimental point of wview, but who, by
their own innovations and developments, help
the progress of experimental wireless. In
every village in the country, and in many
villages fmd cities bevond the seas, ‘“ MODERN
Wireress ” designs,  MODERN WIRrLtss
circuits, and ““ MopERN WIRELESS ™ ideas are
the subject of interested comment. Seven
foreign countries have obtained from the
publishers of “ MopeErn Wirriess”  the
translation rights of our articles, but what
we appreciate most, of course, is the strong

on to a loud-speaker.
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and continued support of our British readers,
Above all things, we desire the good will
of our readers. We want all of them to be
our friends. If therc is anything that we do
that vou seriously disapprove of, I would
like to hear from vou, and if vour suggestions
are of general interest, they will be carried out.
1 hope there will be a big respot:se to our invita-
tion to fill in the pageof questionsinthis issue.

There arc those who write and cxpress
their wish that “MODERN WIRELESS "
came out oftener. To these ‘° WIRELESS
WEEKLY ** should appeal.  Our policy during
the coming vear is to make each paper self-
contained, but nevertheless, in the case of
some new development, it is only natural that
different aspects of the same subject should
be given in both journals.

We wish, on this occasion, to thank all
those who have, within such a shart period,
helped to build up the House of Radio Press
into the great organisation that it now is.
The vigorous grovsth of our activities is proof
erough that the lines on which we have
worked are the right lines.

Lastly, I hope that all our readeis and their
friends as well, will buy the Special Spring
Number which will be published at 1s. 6. on
March 1st, and will be greatly enlarged and
beautifully produced.

T, S Ve
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8 Regular Programmes from @
E British and Continental B
H Broadcasting Stations 2
E Times in Greeawich Mean Time. 8
O0o0O0000000000000000aaooOnn

GREAT BRITAIN.

Call Ware-

SCeEE Sign.  length. 28335
Cardifi o 5 WA 35013350 10 [.30 p.m
London 2.0 305 and
Manchester 2 ZY 375 5.0 to 1¢.30 pm.
Bournemouth 6 BM 385
Newcastle 5 NO 400 SUXNPAYS.
Glasgow 55C 420 |30 to 50 pm,
Birmingham 51T 475 J and
Aberdeen ... 2z BD 495 78.30 {0 10.30 p.m.

IFRANCE.
Lirrer Tower, FL. 2,600,
(Daily.)
6.40 a.m. TForecast.
10.50 a.m. Fish prices in the Paris markets.
I1.I14 a.m.  Announcement of the time,
IT.15 a.m. Regional forecast,
I2.0 am. Livestock prices.
(Tuesdays and Th ursdays.)
3-40 p-m. Financial news.
5.30 p.ni. Closing prices.
(Saturdays excepted.)
6.10 p.m.  Radio concerts,
7.0 p.m. General forecast.

I0.10 p.m. General forecast. On Sundays
the radio concerts and fore-
casts are given at 7 o’clock.

EcOLE SUPERIEURE DE PosTtes T TELI-

GRAPHES (450 metres).
Concerts generally at 9 p.m.
and Thursday.
Rapiora (1,80 metres),
12.30 p.m. )
L Concerts.

on Tuesday

4.30 p.m.
8.30 p.m. |
These concerts are preceded bv news items
BELGIUM,
BRrussiLs (405 metres).

5.30 p.nu. 1

6.0 p.m. :Coiicerts and News.

8.30 p.m. j
HOLLAND.

THE Hacur, PCGG (1,050 metres).

Concerts.  Sundays, 3.0 to 6.0 p-m.
Tue  Hacug, HrusseNy, PCUU (1,050
metres).

Thursdays, from 745 to 10.0 p-m., Trregular.
Sundays. from .40 to I0.40 a.m.. Irregular,

X%
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Tur Hacur, VeELTHYSEN, PCKK.
Fridays, from 8.40 to g.40 p.m., Irregular.
Tur Hacur, IjMUIDEN, PCMM.
Saturdays, from 8.40 to 9.40 p.m., Irreguiar.
SPAIN.
MADRID (2,100 metres).
Irials from 10.0 to 12.0 a.m., Irregular.

SWITZERITAND.
LAUSANNE (1,100 metres).

8.5 am. DMeteorological  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 p.m. Tuesdays, Thursdays and
Saturdays, Concerts.

7.0 p.m. Mondays, Wednesdays, Fridays

ITALY.

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

EDDDDDDDDDDDD Oooa0ooooao o
Additions to List of Amatenr Call Sigis.
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AN RNN
.
=<

WIE
v

ME

MK
PL

SR

SS
UM

T
uv
VN
v
ACP

ADN
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2 LA,

Name of Owner
. B. GARDNER
. WaarLe ann Co.
T'. LITTLEwWOoOoD 15
H. & L. W, CArRDER ..

b

1. F. Hunsarp
. Ratcruree
. J. DorruiN

o roon

. THoxprsoN
Warrer DeaN

G. C. Curtis

D. Gi.. Bowsr 00 e
Leeps Y.M.C.A. WIKELEsS

SociETY .. = ..
S. Hiln

R. Wwsy ..
J. F. Brocksang ..

R. T, Harron Evans

I©. C. HoLLipay .
Lerps Rapro Sociery

T. A. Sr. Jonvsrov

G. L. Morrow
F. W. WELLBELOVE
1. E. Nickorson .
S. W. FArMERY

and Saturdays, Concerts,

O
a
]
(0]
|

Ad dress.
129, Salisbury Road, Barnet.
201, Powis Street, Waolwich.
Eshoet, Wedgewood Drive, Leeds.
5, Deeside Parade, West Kirby,
Birkenhead.
196, Putney Bridge Road, S.W.15.
684, Dewsbury Road, Leeds.
23, Carless Avenue, {larbormne,
Birminghamn.
Last Rigton, East Keswick, Leeds,
Bankleigh,  Ramsgreave, Ity
Blackburn.
33, Swindon Road, Ldgbaston,
Birmingham.
10, Ventnor Villas, Hove, Su-sexy.,

Y.M.C.A,, Albi n Place, Leeds.
Langford House, Lanzford, nr.
Bristol.

93, Pirudenell Road, Leeds.
51, l'alatine Road, Withington,
Manchester.

6, Cort-v-vil Rd.,
Wales.

Forest IIill, Roundhav. Lec's,
Woodhouse Lane, U.M. Church
Schools, l.eeds.

28, Douglas Road,
Essex.

“ Pen Olver,” Berkhamsted.

37, St. Johw's Rd., Erith, Kent.
42, Southsea Av., Watford. Her's,
Whinfiell Rd., Ade), Leeds.

Penurth, S,

Chingford,

L. Norris 1364, Brownhill R, Catford,
Kent,

G. SykEs 13, Longford Stre:t, Garion
Manchester.

CORRECTIONS.

AR, Tavror v Houunslow.

Carr. 0. S. SriLes .. Heron's Ghyll, South Harrow,

C. I, PmLeies, MULR.E... c¢o Barndept Ltd., Lonlon,S.E 5.

C. C. BarNETYT + 5 .- Winton Cottage, South Perrott,
Mesterton, Somerset.

C. U. StEaDp 29, Sholebroke View, Chapeltown,

D. E. PETTIGREW ..

H. LANGSTAFF

CLOSED

2 LB. 2 LK.

2 LL. 2 TJ

Leeds.

37, Mexborongh Av., Chapeltown
Road, Leeds.

10, Piece Hall Yard, Bradford.
Yorkshire,

DOWN,
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Selectone L.F, Intervalve
Transformer.

HIS transformer, on careful
test in a standard type of
two-valve set, using 50 volts

H.T., and in direct comparison (by
means of switching gear) with
standard L.F. transformers, failed
to show anyv appreciable step-up
in signal strength. The terminals
were changed round, and various
grid bias was tried, but to no avail.

On testing the insulation at high
voltage, it was found to be excellent,
both between windings and from
either winding to the case ; and the
resistance of cach winding itsel{ was
not suspiciously abnormal, thongh
the primary showed a rather low
figure.

It is not clear why this particu-
lar transformer should show so
disappointing a performance, which
cannot be characteristic of the
make, judging {rom the report of

The miniature crystal set, with cover.

the N.P.LL.. on samples submitted
to them for test.

A Miniature Crystal Set,

From Burne Jones and Co. we
have received for test a small
crystal receiver, most of which is
enclosed ina turned cover only 25 in.
diameter and 3} in. high, with the
terminals arranged around the rim
of the circular basc. The tuning
device is of the sliding contact
type, on an inductance wound with
fine silk-covered wire. The detector,
of the cat's-whisker variety, 1s
mounted in the centre of this.
On trial the instrument was found
to tune up to above 8oo metres
on a P.M.G. aerial, and local broad-
casting came in clearly. The tuning
was noticeably (lat.

Of course, much must be sacri-
ficed for the sake of compactuess
m such a tiny iostrument, so
that great signal strength could
hardly Dbe expected. Whilst the
detector was found casy to set,
if it is intended as a serious broad-
cast receiver; and not mercl_\' as a
tov, the tiny fragment of crystal
provided, in its small chp, would
advantageously be substituted by
a crystal and cup of morc usual
dimensions.

The workmanship and finish of
this little receiver are iar better
than are usually associated with
such types.

A Repuaired Valve.

In view of conflicting reports
current as to the performance of
repaired valves, and the writer’s
own unfortunate experience with
au early tvpe, we welcomed the
opportunity . offered by Messrs.
GAWI. Ltd. of submitting {to
thorough trial a normal type of R
valve in which the filament had

318

www americanradiohistory com

February, 1924

been replaced according to their
methods. On trial, thec valve
developed ample power with 4
volts on the filament, and took
around } ampere at this voltage.
In actual reception, none of the
usual signs of softness were noticed
with up to 8o volts on the plate;
and in detection, H.I. and L.I'.
amplification, as well as in a dual
circuit, it showed itself every bit
as good as an excellent new Irench
R valve, bv direct comparison.
Messrs. G.W.[. Ltd. arc to be
congratulated on having so ettec-
tively solved the problem of fila-
ment renewal in R valves.

A Dry Cell.

Messrs. Siemens Bros. & Co.,
L.td., have submitted for lest a
sample of their dry cell, size 948, for
use with dull-emitter valves.

This is a large cell, about 7 in.
high by 3} in. square. The voltage

(Continued on page 348.)

The set open, showing crystal detector
and slider.
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Exterior view of the station, showing base of the triangular steel mast.

i

A Visit to the Eilvese High-Power
Wireless Station

By DR. ALFRED GRADENWITZ

All long-wave lisleners are acquainied with the powerful signals from the Eilvese station on
ahrut 15000 metres.  The call-sign 1s OUI and the sialion can be heard working «almost
any time, day and night.

HE well-known wireless  the Nauen masts, terminates in a resting on a cup. The six smaller

station of Nauen, mnear point, or rather a small hemisphere masts are made of thin-walled

Berlin, takes care of only
about one-hall of the German
transatlantic radio business. The
other hall is dealt with by a
companion station situaled near
Filvese, about 18 miles to the
north-west of Hanover, in sandy
ground surrounded by moors
i the southern part of the TL.ine-
burg steppe, an ideal location for a
high-power transmitting station.

While the receiving service
in the beginning was looked after
by a separate station situated
at Hagen, about 3 miles from
Filvese, both the receiving and
transmitting services are, like
the Nauen wireless business, now
controlled from the Berlin Trans-
radio Central Station.

The wumbrella-shaped antenna
system of Eilvese Station is carried
bv one central mast 820 ft. high
and six masts, cach about 400 ft.
high, surrounding the former in a
circle 3,000 ft. in. diameter. The

; The Goldschmidt alternator in process of assembly. The rotor has been
ioot of the central mast, like that of withdrawn from the staior.

S
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steel tubes, which, like the central
mast, are retained by a system
of ropes moored to substantial
foundations.

The antenna system is made up
of an umbrella of .018 uI" capacity
and a ring of .037 pI' capacity
surrounding the former, the two
systems being insulated from one
another and fed by separate supply
conductors. This arrangement 1is
intended tofacilitate a simultaneous
(or ‘““duplex”) sending scrvice
on difierent waves, the umbrella
antennasending on a wave-lengthof
9,700 metres, and the ring antenna
cn a wave of 14,600 metres. The
antenna current, using only one
generator set, works out at 130

and 2350 amperes respectively.
However, the umbrella and ring
antenne may also be coupled
together, with a view to pro-

viding greater transmitting cnergy,
a maximum antenna current of
450 amperes with a wave of 14,600

Administrative buildings at Eilvese.

The

complete Goldschmidt alternator.

The patents on this form of

generator expire this year.

A peep into

the engine-room.
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metres being obtained by utilising
the whole available high-frequency
energy. Wire ropes passing over
pullevs at the top of the mast are
provided to carry the antenna
wires, six weights, cach of a ton
and a half, maintaining a uni-
form and constant tension. The
whole antenna system thus is of a
remarkably simple and straight-
forward arrangement as well as of
high elasticity and stability.

A single hall containing the
machinery has been crected at the
foot of the central mast, the
management building, which also
comprises telegraph rooms, being
situated opposite, while a spacious
barrack, where spare equipment
and parts are stocked, is situated
behind. Six fire-proof tanks, cach
of about 180 cubic metres, sunkinto
the ground, contain the oil for the
Diesel engines of the station, which,
independently of the high-tension
mains, ensure continuous operation.

All  conductors connected to
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the various generator sets are led
to a large switch board; 15,000 volt
threc-phase current is supplied from
Déwerden Power Station and is
stepped down by a 1,000 KVA
transformer to 5,000 volts, the
lighting system and  auxiliary
machines being fed from a smaller
transformer (15 KVA at 380 220
volts). The 1,000 KVA trans-
former feeds a 650 h.p. three-phase
current motor, coupled on the one
hand toa 440 volt 1,000 ampere
direct-current generator and on the
other to a 220 volt 240 ampere
dircct current generator, the latter
serving to excite the high-frequency
machine and the [ormer to drive the
two direct-current motors of 184
and 165 kw. respectively, each of
which is direct coupled to onc of
the two high-frequency sets.

The Generators

The high-frequency twin genera-
tors have been constructed on
patents of Professor Goldschmidt,
and are based on the usc ‘of high-
frequency oscillations set up in the
machine itsclf by the reaction of
alternating currents in the rotor and
stator coils to which the properly
tuned oscillatory circuits are con-
nected. Inasmuch as the rotor
is made up of a very large number
of paper-insulated shect metal
segments, which at the high speed
of rotation (about 3,000 revolutions
per minute) have to stand heavy
mechanical strain, careful tending
and cooling of {he generators
essential. A large pump and com-
pressor plant has been provided to
dispose of any heat, while the oil for
the bearings passes through a cooled
oil-pump.

Driv'ng Motors

The two sets each comprising two
high-frequency machines are driven
at a speed of 3,150 r.p.m. by the
direct current motors above men-
tioned of 18y and 165 kw. respec-
tively. The generators, or rather
transmitters, are {uned to two
frequencies, 30,800 and 20,800
cycles respectively, which corre-
cpond to wave-lengths of 9,700 and
14,600 metres respectively. The
fundamental frequency is only once
transformed for generating the
11,600 metre wave and is tapped
from the stator coils, whereas in the
case of the 9,700 metre wave the
fundamental frequency is trauns-
formed twice and tapped from the
rotor coils. It is, of course, of the
utmost importance that the num-
ber of revolutions of the generators
should be strictly maintained. This
is why a speed regulator has recent-
Iy been fitted, which automatic-
ally compensates for the slightest
fluctaations in the number of revo-
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lutions—down to o.02 per cent. by
altering the resistance in the exciter
circuit. The improvement eftected
bv these speed reguldtors hasmore
than once been acknowledged by the
American stations working in con-
junction with both| Nauen and
Eilvese, |

Keying,

The transmitting; station is
operated by means of a Creed air-
rressure relay ins(-‘-rted in  the
exciter circuit of the high fre-
quency machine. This controls the
piston rod of an air compressor
cylinder by intermittent current
impulses, pressing [some copper
blocks .against a slowly rotating
copper disc or pullling them oft
again. As the key is|pressed down,
the disc will be stopped, and will
resume its rotation on the key being
released. .\ blower provides for cool-
ing and spark extinction. Thespark-
ing is negligible with 112 amperes
and 75 volts, which|is quite suffi-
cient for a rate of fifty words per
minute.

The Diesel powen plant above
mentioned, which erjables the ser-
vice to be maintained, even in the
case of breakdown of the current
supply from the majns, is located
in another room of the engine hall
and comprises five Diesel engines
of a total outputof akout 1,000 h.p.,
four of which (each af 200 h.p.) are
each coupled to a 130 kw. direct
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current dynamo, while a fifth one
(of 120 I'.p.} is coupled toa 65 kw.
direct current dynamo. Two
Diesel engines each of 200 h.p. are
required for operating one high-
frequency twin generator sef, the
120 l.p. engine serving to excite
the gencrator.

A NEW WAVEMETER

The Dubilier wavemeter which covers
all broadcast wavelengths. Plug-in
coils are used in conjunction lwi h
a variable condenser and a buzzer.
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2 A Crystal Receiver in a Pencil Box g
; ;
0 By E. H. CHAPMAN, M.A,, D.Sc. (Staff Editor). Cl
E This article will particularly appeal to our younger readers. Although the set E
E is extremely compact, ils efficiency is well up to «« Modern Wireless™ standards. E
O

ERE is a description of a
simple crystalreceiver which
may bemade with materials

costing not more than four shillings,
which is thoroughly efficient and
which may be put together in a
couple of hours.

The set had its origin in the
idea of making a crystal receiver in
that familiar object of our school-
days, the pencil box, using the
sliding lid as the mechanism for
tuning. There is a great fascina-
tion in making a wireless set out
of something of ordinary, everyday
use. Possibly the present set may
suggest lo you some other equally
simple idea for making a crystal
receiver.

The malterials used in the con-
struction of this little pencil box

set, together with their cost, were
as follows :—

Pencil box 1s. (with pencils,

Crystal detector 9id. [etc.)
Crystal 6d.
4 terminals 8d.

1 yard flex 3d.

1 vard sleeving 5d.

Wire, etc., say 43d.

Total cost 4s.

Practically any size pencil box
will do provided it is deep enough
to take the crystal detector. The
outside measurements of the one
used by the writer were 7} in.
bv 3}in. by Zin. The inside depth
was § in.

The crystal detector was one of
the type sold with its several parts
on a card. For the crystal, any
ol the ““sites’ would do, but if

|||
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a small piece of hertzite can be
obtained for 6d., as was done for
the set described, it will prove as
good an investment as any.

Of the four terminals, those for
the aerial and earth were of the
usual type, while those for the
phones were of the hole and screw
type. Possibly the yard of sleeving
could be dispensed with if care
be taken not to remove any more
of the insulation from the connect-
ing wires near the terminals or
other metal parts than is absolutely
1ecessary.

Tig. 2 shows the scveral parts

of the receiver arranged in the
form of a wireless circuit. It will
be noticed that there were two

coils A and B connected in series
(that is, the outside end of the wire

Fig. 1.—The set incorporates an ingenious adaptation of variometer

tuning.

The general arrangement

is of the
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simplest

character.
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Fig. 2.—The circuit used.

on coil A was connected to the
central or starting end of the wire on
coil B). Coil A was fixed in the
bottom of the pencil box. Coil
B was fixed on the underneath
side of the sliding lid.

The two coils A and B wer>
basket coils made in the usual
manner on cardboard discs of
diameter 2% in. There ere
seven radial slits and the diameter
of the central portion frec fromn
wire was 3} in. On each coil
there were 38 turns (19 cach side)
of No. 28 D.C.C. wire.

Coils of this size were found
to be suitable for the reception of
the lLondon broadcasting, but for
other broadcasting stations more
turns would be required. Allow-
ance could be made for more turns
by choosing a wider box, or by
using a finer wire for the coils. It
is  worth mentioning that the
distance apart of the two coils
when the top one B is over the
bottcm one A has an effect on the
wave-length range of the receiver.
How this distance may be varied
is described a little later on.

MODERN

After having cut out a cardboard
disc and having made the seven
radial slits, one side of the disc
was marked ““ top’ and the wire
was wound on the disc in a clockwise

direction with the side marked
‘“top " uppermost. Doth the start
and the end of each coil were

secured by passing the wire through
small holes in the disc. The ends
of coil A (the bottom coil) were
made to come out from underneath
the disc, while those of coil B were
inade to come out from the top of the
disc.

I'ig. 1, which is reproduced from

SLoTs For LiD

Fig. 3.— How to cut away end of box.

shows how the
several parts of the set were
mounted in the box. The left-hand
terminal is the ‘‘ aerial,”’ the next
one the ‘“ earth,” the two on the
right, the ’phone terminals. The
crystal detector parts were secured
by screws driven right through
the wooden side of the box.

Coil A, which was fixed in the
box, was held in position by a
screw driven through from under-
neath the bottom of the box. The
screw heae was countersunk on the
outside of the box and a nut
inside the box held the screw firmly
in position. Coil A was held in
place on the screw between a

a photograph,

»

Fig.

5.—The receiver in operation.
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second and a third nut. By moving
these two nuts up and down the
screw, the height of coil A above
the bottom of the box could be
varied and this of course, varied
the distance apart of the two coils
when in use. Bringing the two
coils relatively closer to each other
increases the wave-lengih, and fixing
them further apart decreases the
wave-length.

Coil B was fixed in position at

one end of the box-lid on the
underneath (inside) by a screw
through its centre. It must be

very carefully noted that coil A
was placed with the side marked
“top”’ uppermost and that coil
B was placed with its side marke
“top " next to the wood of the
lid. Thus, when the lid was in
the slots for shding in and out, the
two coils had their sides marked
“ top "’ uppermost.

In order that the lid, with coil
B mounted on it, could slide in
and out of the box casily, it was

AERIAL  EARIH)  PHONES

B%EE

g@f:ﬁ

Fig. 4 —Wiring connections.

found necessary to cut away part
ot the end of the box as shown in
I'ig. 3.

I'ig. 4 is a diagram showing the
connections from the terminals to
detector, ‘phones and coils, and from
coil to coil. All the connections
were soldered. The two flex leads
to coil B were made long enough
to allow the lid to be taken right
out of the slots it slides in.  When
in use, the end of the lid, with coil
B immediately under it, was the
insicle end of the lid. In the maxi-
mum position, coil B directly over
coil A, the lid was less than half way
down the box and the crystal
detector was not covered. To shut
the box up, when not in use, the
lid was put in the other wav round,
the end with coil B under it heing
the outer end. This arrangement
allowed the box to be closed without
fear of damage to coil BB by its
rubbing over the crystal detector
or against the {erminals.
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No. 1.—An oscillatory circuit.

Introduction

HE aerial circuit in a wircless
receiver, for some reason or
other, receives scant atten-

tion ; probably because the average
experimenter regards the aerial
circuit as such a simple affair that
developments of it do not matter.

In this article 1 propose to out-
line different methods of tuning the
aerial circuit, and to explain the
advantages and disadvantages of
cach method. I also propose to
give details of so arranging matters
that a set will work on any aerial,
including gas pipes, fences, indoor
acrials, etc., witliout necessitating
any material change in the tuning
arrangement.

The Need for Constant Aerial
Tuning

The average beginner nearly
always makes the mistake of not
having his aerial circuit properly
tuned. A set will, for example, be
fully described by a writer, and
vet the chances arc that only
75 per cent. of the readers of the
article will get good results with
the set. The other 25 per cent.
either alter the author’s design
or clse find with their particular
aerials the tuning is cntirely
different. This is onc reason why
very often a set will work well on
one acrial and badly on another.
It is not merely a question of the
efticiency of the aerial, but its
capacity and its damping. On one
aerial a set will oscillate violently,
while on another it will behave
perfectiv.

As editor of two wireless journals,
I am naturally most anxious to

-
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Aerial Circuit Tuning

By John Scott-Taggart, F.InstP.,
A.M.LE.E. Editor.
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publish articles dealing with the
construction of sets which would
give perfect results on all sizes and
shapes of acrials. I therefore set to
work to find out the best method of
compensating for the differences
between various aerials. It is
impossible to make everybody have
exactly the same size of aerial;
the alternative is to so design the
set that no matter what acrial is
used, the tuning and the size of
coils, etc., will remain the same,
How this is achieved is described
below, and the result is that it is
now possible to state with accuracy
what sizes of coils to use for a given
station, and almost the exact
number of degrees on the condenser.
Moreover, it is possible to obtain a
much wider range of wavelengths
with a given variable condenser
and a given coil.

Differences In Aerials

Aerials differ in direction, height,
length, numbers of wires, ectc.
These factors vary the efficiency of
the acrial, but they also vary the
capacity of the aerial. The effi-
ciency of the acrial governs the
strength of signals obtained, while
the capacity of the aerial affects
the tuning of the aerial circuit.

When we say that the aerial has
capacity, we mean that the aerial
wire forms one side of a condenser,
the carth and surrounding objects
forming the other plate of the
condenser.

The greater the number of wires
used in the aerial, or the longer the
aerial, ihe greater will be the
capacity of it, and this capacity
will affect the tuning of the aerial
circuit.

An Oscillatory Circuit

The aerial circuit of a wireless
receiver is an oscillatory circuit.

An oscillatory circuit is shown
in Tig. 1, which illustrates a variable
inductance coil L, shunted by a
variable condenser C;. This circuit
will pick up oscillatory currents,
that is to say, currents which flow
rapidly first in one direction and
then in another, provided the
right values of L. and C, are chosen,
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so that the circuit L C, is 2n tune
with the wavelength of the oscilla-
tions. We can, for example, sav
that the circuit L. C, is tuned to a
wavelength of 365 metres, Rough
tuning may be accomplished by
means of tappings on the induc-
tance L, wlereas a finer adjustment
may be obtained by a correct
manipulation of the variable con-
denser C,. The wavelength of the
circnit L C; depends upon the
value of the inductance L and that
of the condenser C,. The wave-
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Fig. 3.—The conventional way
of depicting Fig. 2.

length, in fact, is proportional to
the square root of the inductance L
and the capacity C, multiplied
together. The beginner must not
be alarmed at this ; it simply means
that the greater the inductance,
that is to say, the more turns in L,
the greater will be the wavelength
to which the circuit L C; is tuned.
If, on the other hand, we do not
alter L, but increase the value
of the condeunser C,, we will also
increase the wavelength of the
circuit. Similarly we can decrease
the wavelength of the circuit by
decreasing L or decreasing C,, or by
decreasing both.

It will be readily appreciated
that for a given adjustment of
wavelength we can cither have a
large amount of inductance and a
small value of condenser, or small
value of inductance and a large
value of condenser.

In Fig. 1 a crystal detector D
and tclephones T are shown con-
nected across the circuit L. C,.
This circuit does not interfere with
the tuning of the oscillatory circuit
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L C,, and any oscillations set up in
L C, will pass a rectified current
through the telephones which will
then be operated. In practice, in
wireless  receiving circuits, we
always endeavour to keep the value
of the condenser C, as small as
possible, because if we use a large
value of condenser C, and a small
value of the inductance L, the
voltages across C, will be much
smaller and the signals obtained
will not be as loud.

Fig. 4.—The oscillatory circuit
of Fig. 2.

The Simple Aerial Circuit

Fig. 2 shows a simple wireless
receiver in which the acrial circuit
consists of the aerial, a variable
inductance L, which consists of a
coil of wire along which moves a
slider, and the earth. Across the
inductance L we have the crystal
detector D and the telephones T.
At first sight it might be thought
that there was no oscillatory circuit,
but reflection will show that the
condenser in this case consists of
the aerial and earth, this condenser
being connected in parallel with
the inductance L. In this case the
capacity is kept small, and the
inductance L is large. This is why
this circuit is very popular with
crystal users, apart from the fact,
of course, that it is very simple to
construct. Really accurate adjust-
ment, however, is not possible by
means of a slider, and unpleasant
noises usually attend. the move-
ment of the slider when a valve sct
is in use.  Nevertheless, for crystal
work the circuit is quite good, and
it will be scen that in this case the
capacity remains fixed and that
adjustments of the aerial circuit,
s0 as to tune it to the incoming
wavelength, is accomplished solely
by means of the inductance ..

I'ig. 3 shows the usual method of
dlustrating the Tig. 2 circuit, and
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in T'ig. 3 a capacity C, is shown in
dotted lines. This phantom con-
denser C, represents the capacity of
the aerial, and it will be seen that
the only capacity across the coil L,
is this aerial capacity.

We now come -to the great dis-
advantage of this type of simple
circuit. If the receiver is tried on
different aerials it will be found
that the adjustments on the induct-
ance L will be widely different.
One acrial, for example, will have
twice the capacity of the other, and
this means that the tuning will be
entirely different, because this is
equivalent to connecting a con-
denser across L having twice the
capacity, in one case than in the
other.

The capacity of a condenser or
an aerial is usually measured as a
fraction of a microfarad (the abbre-
viation for which is uF, pronounced
“mew-eff ), which in turn is a
millionth part of a farad, which is
the unit of capacity. The capacity
of one aerial we will suppose is
0.0002 uF, while the capacity of
another aerial is 0.0004 uF. If an
experimenter is accustomed to
receive a certain station with the
slider almost at the far end of his
coil, and his aerial has a capacity of
0.000 pl', and he then lends his
receiver to a friend who has an
aerial having a capacity of
0.0002 pl' in order that he may
hear the same station, it will be
pretty obvious that he will not be
able to do so, for the simple reason
that since his aerial has a much
smaller capacity, he would nced
about half as much inductance
again ; this he cannot obtain with
the coil, with the result that the
station cannot be heard or heard
only weakly.

When a coil with a slider is used,
it may be that one experimenter
will get signals with the slider half-
way along, and another experi-
menter with the slider at the
extreme end. This is simply
because the two aerials have
different capacities. Aerials, by
the way, also Irave a small amount
of inductance, which is distributed
along the length of the wire, but as
this inductance is so extremely
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Fig. 5.-—Tuning with parallel
capacity.

small, it may be left out of con-
sideration.

What we desire to do is to have
an aerial circuit which will not
necessitate a wide wvariation of
tuning to pick up a given station.

Fig. 4 shows the simple oscilla-
tory circuit which represents the
ordinary arrangement of Fig. 2.

A point which one cannot too
often emphasise is that, when
tuning into a station, do not be
satisfied until you can tune the
station out on both sides of {he
best adjustment, whether it is a
stider inductance, a variometer, or
a variable condenser that is being
adjusted. Do not be satisfied if
you can weaken signals on one side
of the adjustment alone: the
chances are that you are not pro-
perly tuned in. If you find that
your condenser is full in, try using
a larger inductance coil and come
back to a smaller value on the
variable condenser.

The Use of Variable Condensers

Variable condensers are of great
use in wireless circuits, because
they enable plug-in coils to be
used, and because a very fine
adjustment in tuning is possible
without any undesirable noises,

There are two ordinary methods
of tuning an aerial circuit:; these
are : (1) the use of a parallel con-
denser which is shunted across the
aerial inductance, as shown in
Fig. 5; (2) a series variable con-
denser is connected in series with
the aerial inductance, as shown in
Fig. 7.

In both these cases the inductance
coils may be fixed or variable,
according to the wavelength range
to be covered. The modern tend-
ency is towards plug-in coils, and
these are certainly extremely con-
venient and to be recommended.

In both Fig. 5 and Fig. 7 the

.
L s D

Fig. 6.—The Figure 5 circuit
simplified.
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condenser C, represents the capacity
of the aerial. This is very
important and must always bec
taken into account.

Fig. 6 shows what the T'ig. 5

g
a:f:: C,

Fig. 7.—Tuning with a series
condenser.

circuit really resolves itself into.
The inductance L 1s shunted by a
variable condenser C, and also by
the fixed capacity of the acrial. A
crystal detector D and telephones T
are shunted across this oscillatory
circuit, but although a crystal
detector is shown in all the diagrams
in this article, yet the oscillatory
circuit might equally well be con-
nected across the grid and filament,
of a valve in a valve circuit.

The Parallel Condenser

The parallel condenser has cer-
tain advantages, but on the other
hand it must be remembered that
across the inductance L there is
always the fixed capacity C, of the
acrial, and this will prevent us
obtaining the same range of wave-
length with a given variable con-
denser as we would have obtained
if the capacity C, were absent.

Valve users and those who use a
loose-coupled transformer will tell
you that a much wider range of
wavelengths can be obtained with
a given coil and a given variable
condenser in the anode circuit ol a
valve, or in the case of a secondary
ol a loose-coupled transformer than
when the same coil and same con-
denser are used in an aerial circuit,
as shown in Fig. 5. We take an
extreme case bv sypposing that the
capacity of the aerial C, were 1 pub';
obviously any variation of the con-
denser (, having a capacity of
0.0005 pI¥ would produce practi-
cally no change in the total capacity
across the inductance L, and practa-
cally no change in tuning would
result. Consequently the larger
the capacity of the acrial, the shorter
the range of wavelengths obtain-
able with a given variable condenser
connected 1n parallel with the
inductance.

The other important point which
forms part of the subject of this
article 1s that when a parallel con-
denser is employed, as shown in

Tig. 5 and Fig. 6, changes in aerials
will result in an entire change of the
tuning of the circuit. If an aerial
of large capacity, for example, is
used, the condenser C, of Iig. 6
will be large, and consequently the
condenser C, must be adjusted to a
smaller wvalue - to give a certaln
wavelength. If, on the other hand,
an aerial of small capacity is used,
the condenser C, will be small, and
C, will have to be adjusted to a
higher value; consequently the
same station might be heard in oue
case with an adjustment of 5 de-
grees on the condenscr, and in the
other case with 100 degrees on the
condenser. Where trouble usually
begins is when an entire change of
coils becomes necessary. 1f, for
example, one is working with a
No. 50 honeycomb coil, and the
condenser C, is adjusted to 5 degrees
and an aerial of small capacity is
being employed, when the same set
1s used by another experimenter on
a larger aerial having a larger
capacity, it is necessary for that
experimenter to use a smaller plug-
in coil, because he cannot get down
to the wavelength on his variable
condenser. This change in the
plug-in coil will frequently alter
the operation of the set, parti-

Fig. 8. —The Figure 7 circuit
simplified.

cularly when reaction is being
used.

With this method of tuning we
need a larger number of different
sizes of inductance coils or a larger
number of tappings than in some
of the other cases given in this
article,

The arrangement of I'ig. 5, how-
ever, using a parallel variable con-
denser, is not nearlv as bad as the
Tig. 3 type of circuit, or a similar
circuit using a variometer instead
of the inductance and shider. In
the case of I'ig. 3 different capaci-
ties of aerials produce enormous
differences in tuning. That is why
I am always suspicious of vario-
meter crystal sets, especially those
of home-made construction, because
although they may cover the
desired band of wavelengths on
one aerial, the waveband will be
entirely different on another, and
may just be outside the station
you want to hear.

The TFig. 3 circait is therefore the
worst as regard changing adjust-
ments for different aerials, Fig. 5
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comes next. Actual figures are
given later in this article.

Series Tuning

Tig. 7 shows the method of
tuning an aerial circuit by connect-
ing a wvariable condenser C, in
series with the inductance L, across
which is connected the crystal detec-
tor or the grid circuit of the valve.

Fig. 8 shows how Fig. 7 may be
resolved into a simple oscillatory
circuit. This tiime a condeuser C,
;cprcscnts the aerial capacity, and
it will be scen that the variable
condenser C, which is used for
tuning purposes, is connected in
series with C,. The inductance I.
is now shunted by two condensers
in series, whereas in Tig. 6 the two
condensers were in parallel. The
natural result is that when a series
condenser is used, a larger induct-
ance is necessary.

When two condensers are con-
nected in series, as in I'ig. 8, thev
may be replaced by a single con-
denser, but in order that the
capacity should be the same, this
condenser would need o have a
value of less than the value of
either C; or C,.

The equivalent capacity of two
condensers in serics is found by
multiplving the two capacitics
together and dividing the result by
a figure obtained by adding the two
capacities together.

As regards cfficiency, the series
tuning arrangement ol IFig. 7 1s but
little ditferent to the arrange-
ment of Fig. 5 on short wavelengths.
When wavelengths above 1,000
metres are being received, the
parallel arrangement is much to be
prelerred, but on the broadcast
waveband both methods have their
adherents. Valve users will find
that greater reaction, and con-
sequently a greater tendency to
oscillate, accompanies the use of a

9.—The constant aerial
tuning system.

series condenser for tuning pur-

Fig.

poses. \When a series condenser is
being used, the larger the capacity
the better, 7.e., use the condenser
well up the scale if possible, but
exactly the opposite advice must
be given with regard to the parallel
circuit of Fig. 5.
(To be continued.)
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In our endeavours lo improve ' Modern Wireless ' al each fresh appearance, we ave especially
desivous of ascerlaining what 1t is !hal our veaders veally want. If they will answer the questions
upon this page they will help us materially in our efforts to produce the pevfect Wireless monthly.

1. What fcatures of MoprrRN WIRELESS do you like (#) built on a wooden box, as in case of “ All-
best ? wave "’ 3-valve recciver in this issue,

(¢) built like a commercial set with cbonite panel
2. Would you like more theory or more constructional in polished cabinet.
articles ?

This question we consider of great importance.
. Have you a uggesti or regular features ? . . c
3 X ay suggestions f Che ¢ 10. Are vou most interestcd in 1-valve, 2-valve or
3-valve sets ?

4. Is the type too big, too small, or satisfactory ? If 11. Would you prefer more attention given to Spark
you want bigger type there will of course be less on o page. and C.\W. reccivers for longer wavelengths ? This, of
course, would mean less space for the broadcast wave-

band.

5. Arc therce cnough detailed instructions ?
12, Do vou want more tables of technical data ?

6. Do vou like guthors to name manufacturers of octual
parts used ?

13. At what intervals would vou like ten pages devoted
to amateur call-signs; two, three, four, or six months ?

7. Do you think we neglect any aspect of wircless ?

14. Wouid vou like more articles in lighter vein (at
expinse of other items, of course) ?

8. Do vou like articles on transmission ?

15. Do vou find pictorial circuit diagrams (photographic

useful ?
9. Place in order of interest articles on sets—
(@) bnilt on wooden boards, as in case of Mr, 16. What genecral criticism have vou to make ? Please
Harris’ set on page 312 ot this issuc, . be candid.
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Please post this to

0O

[

o The Editor, ‘“ Modern Wireless,”

E Devereaux Court, London, W.C.2.

Bk (Three-halfpenny stamp required.)
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About your valves 1is
that they bear the name

MARCONI

First produced in the Osram Lamp Works during
the war, enormous numbers of these valves were
used by all branches of /.M. Forces.

Their great dependability became a by-word
amongst the thousands of men in the Services
to whom wireless meant so much.

They are still made at the Osram \Works, and the
invaluable experience gained during those four
years of arduous valve-operating conditions is now
reflected i1 all types of the highly efficient
MM GAVES available for Broadcast Reception.

YOU CAN OBTAIN MAXIMUM SATISFACTION FROM
YOUR SET BY INSISTING

©

SOLD BY ALL WIRELESS DEALERS
ELECTRICAL CONTRACTORS,
STORES, ETC.

Manufacturers and wholesale only :

THE CENERAL ELLCIRIC Co., Ltd., Magret Hoise, Kingsway, London, W.C.2.
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UBILIER

CONDENSERS

By PHIL1P R. COURSEY, B.Sc.
No. 3.

SOME USES OF CONDENSERS IN A RADI0 RECEIVER.

We have dealt with the uses of fixed and variable condensers
in the tuning circuits of radio receivers. The fixed
condensers employed in the grid circuit of a valve detector
and those for the similar use of coupling a tuned anode circuit
to the grid of the next valve have very different functions to
perform. In addition to proper capacity value,  a high in-
sulation resistance is of the greatest importance in these and
similar uses. This is particularly the case when the condenser
is used for coupling the stages of a radio frequency amplifier,
when any lecakage would mean the subjection of the valve grid
to a considerable positive potential from the high tension battery.
This would very much impair its proper working. In general,
the capacity value for such use is not critical and any value
between 0.0001 5 to 0.00035 microfarad will meet the requirements.
Tor use in a grid circuit the condenser is called upon to act as a
storage of D.C. charge, as if is this action which causes the
valve to function as a detector when a grid condenser and leak
is used, and it is for this reason that high insulation resistance
(i.e., absence of leakage) is important,

Tor all the uses which have been discussed above, the Dubilier
Condensers in moulded case known as the Type 6oo are specially
suitable, as they are designed to have very high insulation and
the minimum losses. In connection, however, with the use of
these condensers in experimental receiving circuits, a word of
warning may be given. The screws which may be seen on the
top surface of the moulding serve primarily to hold the contact
clips in position, but the centre ones also provide the connection
to the internal condenser. These screws are soldered to the
condenser inside the moulding, so that no attempt should ever
be made to loosen them, or the internal connection will be
destroyed and the condenser rendered useless.

No. 4 OF THIS SCRIES WILL BE PUBLISHED SHORTLY.
THE DUBILIER CONDENSER CO. (1921), LTD.

DEPT. D.

Telegrams: "' Hivoltcon, 'Phone, London.” Telephone : Hammersmith, 1084,

(93]
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Ducon Works, Goldhawk Road, LONDON, W.12.
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Why we did not make
I the LISSENSTAT

a powder device—

How fo detect one or two weak points in any powder rheostat—

The knob may make several complete turns before the filam=nt glows.
may be taken as a sigu of fine control, but this is by no means so.

MODERN WIRELESS

We found that one of the cheapest forms of carbon rheostat is that which could be
made from carbon dust. Comumon lampblack could be used. Rheostats of this
kind would usually work at first, but every time compression was applied the dust
tended to ‘‘ pack >’ together. Soon the resistance variation became coarser, and
more irregular, until at last a condition was reached where the device was incapable
of any useful variation of resistance. Shaking the rheostat actually helped to make
the powder °‘ pack.”’

We considered, too, that the confidence inspired by initial demonstration and use
was likely to tempt one who did not understand the proper principles of rheostat
construction to place expensive dull emitter valves at the mercy of such rheostats.

This
The real test

because the resistance in circuit has been reduced unwittingly below the point neces-
sary for the protection of the valve. IT IS NO GUIDE IN BUYING IF THE KNOZ

is, how many turns does the knob make from the point where the filamenl begins
to glow until the position of minimum resistance of the rheostat is reached ?  HALF
A TURN ONLY IS NECESSARY WITH SOME RHEOSTATS. If the resistance is,
say, 20 ohms, it will be obvious that every fractional turn of the knob represents
so many ohms variation. It will be equally obvious, too, that THE SHADE OF
A TURN TOO MUGCH IS SUFFICIENT TO BURN OUT AN EXPENSI/E VALVE,

IF YOU BUY DULL EMITTER VALVES

it is clearly worth your while using Lissenstat (Prov. Pat.} control.
This is intended to provide
Better to use the LISSENSTAT Minor

THE LATEST TYPE OF LISSENSTAT—the LISSENSTAT MINOR (Prov. Pat.).
something of the beautiful LISSENSTAT control at a popular price.

TURNS SEVERAL TIMES, because owing to manufacture many of the turns will
be inelfective, and DO NOT REPRESENT A CORRESPONDING VARIATION
OF RESISTANCE VALUE,

Another point is that most of these dull emitter valves require 3 volts t
work on. If you start with two dry cells the voltage will soon drop below
the correct pressure, and it is necessary to add a third cell if the valve is to function
efficiently. ~Clearly an additional danger——this extra battery.

THERE ARE NOW THREE
TYPES of LISSENSTAT Control.

for dull emitters than a cheap powder rheostat, but for dull emitters we particularly recommend eithier D

the LISSENSTAT itself or the LISSENSTAT UNIVERSAL.

LISSENSTATY control itself, the LISSENSTAT MINOR is the next best thing to it.
It will considerably improve tuning. while at the price it will probably supersede many

toany wire rheostat.

thousands of wire rheostats in existing sets. It is a perfect little control.

LISSEN ONE HOLE FIXING, OF GOURSE (for best results preferably

use a separate LISSENSTAT Minor for each valvs).
THE IDEAL CONTROL FOR DULL EMITTERS.—The

While it does not give all the advantage of
It is infinitely superior

. 3 . beautiful LISSENSTAT i(Prov.
is so well known and its use for dull emitters so general that it necds no introduction.

Price 3/6

Pat.) control
No better control

THE LISSENSTAT MINOR (Prov. Pat.).

is possible, and for thos* who desire to obtain exact regulation of critical electron cmission of dull emitters

and other valves, the LISSENSTAT is recommendcd.

THE PROTECTION OF THE LISSENSTAT UNIVERSAL (Prov. Pat,).—This is
a A minimum resistance can be left in
circuit to protect each valve, and yet the RESISTANCE CAN BE REDUCED TO
1t gives all the beautiful control of

specially designed for dull emitter valves.

ZERO when full battery pressure is needed.

Price 7/8

the LISSENSTAT with the additional protection named. Use one for each valve

preferably.

To.llzose who make the mistake of thinking that LISSENSTAT (Prov. Pat.) Control is the sanme thing as
an Ordinary Rheostat—le! them try the difference.  After you have tried all the other controls on your receiver
411 vain to bring in the distant station you lknow is there, just a tiny turn of the LISSENSTAT Knob will

bring 4t in clearly and through a dead background of silznce.

are comparatively a great distance apart.

selective tuning becomes,

LISSENACON

PROV. PAT. f to raise the decrement and flatten tuning.

even on the extreme low wavelengths

LISSENAGON TUNING CHART. Note the New Coils: 30 40 and 60.

Strong Magnetic Linkage
between LISSENAGON Coils

The magnetic linkage between LISSENAGON coils is such
that a transfer of energy will be effected even though the coils
LISSENAGON COILS
can be kept far apart, and in this way all clectrostatic effect is
eliminated, and also the tuning characteristics of each coil ar®
mutually unafiected. Tuning is extremely sharp and sclective,
because the farther apart coils can be Lept the sharper and more
This also applies when a reaction
coil is used, especially when the reaction coil is untuned, as a mass
of copper in close proximity to an inductance has a tendency
It is partly due to
the strong magnetic field between LISSENAGON COILS and partly
due to the negligible lossesin the coils themselves that LISSENAGON
COILS will oscillate easily, even though at a considerable distance
apart, as there are practically no damnping losses to be overcome

THE LISSENSTAT 1/6
(Prov, Pat.).
Price 10/6
TLISSENSTAY
AU IVERSAL O
THE LISSENSTAT UNIVER3AL (Prov, Pat). 10/8

PICKING UP WGY, WOR AND WJAZ,

“ I believe that I could not have picked up these stations
had 1 not used the LISSIIN Variable Grid Leak, as the
adjustment was very critical.” There is & unique
resistant clement used in the LISSEN Variable Grid Leak,
which canunot be duplicated because it is covered by
definite patent claims. Valves vary in characteristics
and it is an excellent thing to be able to alter the leak
resistance to make full usc of the critical features of the
valve. With the LISSEN Variable Grid Leak the exact
value of Leak resistance can be selected to suit every
working phase of the valve, thereby obtaining correct
grid potential UNDER ALL CONDITIONS. LISSEN
ONE HOLE FIXING, OF COURSE -POSITIVE STOPS
BOTH WAYS. . . o 2/6

i

AN IDEAL TRANSFORMER FOR REFLEX CIRCUITS.

TABLE 1. TABLE 2
Wavelength range when used as Primary Coils | waveiength range when used as Secondary It has been found that e 4
with standadrd Pe.M.‘?. l:e;?gland 002 mfd. con- | gojl; with .001 mfd. condenser in parallel. }he LISSEN {1'2 Trans- 4
GIELL? o [ET : ormer is a fine trans-
- B | Minunum Maximam Mininiam ximnum for‘mer»fonl— all reﬂelx cir-
No. of Coil. | Wavelength. \ Wavelength. Wavelength. | Waveeugth __ _TRICE. (‘:ggs' ]‘?Cgli]\(}é(ngp&r?e'\gz g
2 185 350 100 23 410 . s pure a ;
38 235 240 130 a25 210 powerful amplxllcat;:n. :
35 285 530 160 490 4/10 8/ -
4 5o ors 200 9 JAG BUILD UP BEAUTIFUL b
(¢ 4 50 250 00 - e
go 500 l 950 295 900 54 TONE QUALITY ans. 3
75 600 1,300 360 1,100 5/4 LISSEN Ti1 TRANS
100 820 1,700 500 1,550 6/9 FORMER 30
150 965 2,300 700 2,150 71 I
220 1,885 3,200 923 3.000 8’5 AN EXCELLENT LIGHT
250 2,300 3,800 ) 3,600 8/9 TRANSFORMER — The ;
300 2,500 4,600 1.400 e300 ! 92 LISSEN T3 166 £

A SENTINEL BESIDE YOUR RECEIVER,
—The LISSENCEPTOR (Prov. Dlat)) stands
beside your receiver and acts as an impass-
able barrier to unwanted signals. Mark 1
type for Broadcasting .. 1/8
Mark 2 for DBroadcasting and 6oo metre
traffic bid ... 15/6

LISSEN P ARTS —well thought out, then
well mnade.

We guarantee every LISSEN part to satisfy you perfectly.

’Phone: 2339 Hammersmith.

we EXPECT to hear from
you if you are not satisfied. &

LISSEN LIMITED,

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

Telegrams: (In'and) Lissenium, Shepherds, London. ¥
(Foreign) Lissenium, Loudon. 8

P I
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@  PRACTICAL. WIRLLISS VALVE Ciacummg PRACTIC?L WIRELESS VALVE CTRCUITS | @

Circujt No. ST. .

the result of practical tests

Circait No. ST. 3.

Every one

Circuits ST.1 TO ST.67

HIEN building your Set vou will want

to be confident that the circuit is the

best possible.  Many circuits often
recommended are only ‘‘ theoretical "’ circuits,
and when the user comes up against the hard
school of actual practice he is apt to get dis-
appointing results.

If you get a Book like Practical Wireless
Valve Circuits, you are guarded against this,
Every circuit—and there are over 60 of them—
has been actually tested under working conditions,
and where necessary typical valves for fixed
condenscrs and resistances are given. )

Many circuits are quite new, and all arc the
result of many years’ Radio rescarch work by
John Scott-Taggart, F.Inst.P. (Editor-in-chief of
Medern Wireless and Wireless Weekly).

Buy a copy to-day—keep it for reference, you
will find it a continual help.

RADIO PRESS, LTD.,
Devereux Court, Strand, W.C.2

Practical \yi rele§s
Valalve Circuits

CONTENTS.
1. Crystal Dctcctor Cir-
cuits.
Single-Valve Circuits.
. Two-Valve Circuits.
. Three-Valve Circuits.
Four-Valve Circuits.
Five-Valve Circuits.
Local Oscillators for
Heterodyne  Recep-
tion of C.\V.
8. Valve Transmitter and
Radiophone Circuits

N oUW

|
1
1
1
L

e =

From all Booksellers, or 28 post free
from the Publishers.

Gilbert Ad.

In replying to cdvertisers, use COUPON on last page
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C e ACCUMUL%TORS ;ﬂwr
] AT HOME [

FREE

OF ALL cOST Wi =

aving your accumulator?

i Kiy expense of Waving Voo o lators run
out the continual wee 1eft with accumula
ot e e the annoyance o e Ehe trouble of carrying them

2 just when you want A
?:?helnearest garage iov'rc;‘c(;\:vrglsyg.cmrgi“g
away with all this )
at l?:me axd absoiutely without cost..
a direct current lighting of P
charge your own accumn

your ow? accumulators

_— ] I
ower circuit of any vo
1i you bave d ulators at homels the
] ; ced to
taze all you nee

ULINKIN

. |23)
(Prov. Pat. No. 5002
e HDME BATTERY( cocst.‘l\&::‘:frnyou are
i ccumulator free © ‘
::s‘:fg‘ :};i{f;&?igofl;: iﬂighting or heat‘xing purpo:e;o wrong
F 1 anno! 5
i no attention and ¢
Require? AUTOMAT‘O IN ACTION
NO LAMPS NO REGULATOR
NO RESI‘TANOI o
PRAOTIOALLV EVERLASTIN

Price £2 < 2 . 0 complete.

Carriage Free
with complete simple
instructions for fixing-

REE

4 Pamphlet F

Illustratim AL -~ ‘

i ibuting Azen 8!

'?':l"e D(;SR‘::“-GOI-[&N;AN SERVICE,
pept- 1 hdo . EC4

11, Fleet street, Lo

B

’Phones: REGENT Cug. Easr Haym 172, WINBLEDON 2393,
I.R.M.3VALVE SET
[ A highly efticient recciver

with onestage of H.F. (tuned
anodc) amplilication, and one
stage note magaitication.

This sct will receive all
British and  Continental
broadcasting. Loud-speaker
resu'ts have actually been
obtained at over 350 miles
range.

Panel 1oinches square only.
PRICE. completely assembled
with B.B.C. and Marconi
Licences paid, £9 9s.

Best quality components
for this set or amy circuit
supplied to constructors and
experimenters at lowest pos-
sible prices.  Technical ad-
vicefree.

Crystal Sets from 125, 6d.

THEI.R.M. WAVE TRAP, 1MPRIVES TYPE.  With thistrapattached toany

set,astation half a nule away can be completcly cut out.  Price 25s., complete

with plug-in Coil.  When ordering please state wave-length to be eliminated,
SEND FOR ILLUSTRATED PAMPHLETS,

The Wonderful ** N.8."”” Accumulator may be charged in one hour. Will
not sulphate under any circumstances. Can be charged and discharged at
any rate without damage. May be left idle and uncharged for an indefinite
period without deteriorating. DBetter and cheaper than auy other accumulator
on the market.

4 volt, 30 A.H. actual, £1 2s. Carriage, 2s. 3d.
6 volt, 30 A.H. actual, £1 10s. Carriage, 2s. od.

WE SUPPLY EVERYTHING WIRELESS, SEND
US YOUR INQUIRIES,

INTERNATIONAL RADIO
MANUFACTURERS, Ltd,,
16, Palace House,

128, Shaftesbury Avenue, W.1

and at 39, Station Rd., Manor Park, E.12

In veplying to advertisers, use COUPON on last page.
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You cannot buy a
better Transformer, at
any price, than the

'WOODHALL|

1t is one of the highest priced, becanse its production costi is
heavy ; but if you require a Transformer that gives maximumn
amplification on the entire band of “‘speech-
froquen €3, ard will remoce your pre-
Juidice against Iowd-speakers, you will not
begrudge the extrashilling or two that the
Woodhall No. 1 costs.

It is designed and built for the
one purpose: distortionless, maximium
wmnplification of breadcast (elephony. It
is wouand with infinite care, with many
thousands of turns of highest grade
enamelled wire, each turn being cushioned
and spaced from adjacent turns with
simullaneously-wound fine pure sitk. That
is its ‘'secret,” in our opinion being the
idcal construction giving just the right
amount—no more, no less—of self-
capacity, and providing the necessary
freedom from parasitic ** internal > noisc.

Its ratio is 1: 3, its very high amplification being sccured. not
thiough a misleading *“ high ratio,”” but through correct proportioning of impe-

dance in primary and secondary. Ideal for all dual circuits, 27 6

g;)li'(;“oé)ﬁ;?lilg?/gytgrxrri!x?ula mounted on best matt ebonite bii:;g

The | WOODHALL| Variometer
has moulded - in spindles, metal
bearing, and one - hole
mounting.

ﬁmuuununmﬂ
o

Distinctive in being built on sound wmechanical
lies. in addition to being in every sensc a scientific
instriment.

The Stator windings are internally mounted and
the clearance between Rotor and Stator is less than
1/16th inch. The rcsult is extremely sharp and
selective tuning, and a wide range of wave lengths
—250 to 750 metres on oo ft. aerial,

‘Thespindles are of squaresection, actually moulded
into the rotor ; thev cannot work loose.

A long metal-to-metal bearing is provided, and the
v feel” of the rotation is extremely sinouth and
permanently a pleasure.

The conuections, putting the rotor in series with
the stator, arc by meaus of spring plungers, fitted
internally.

Two terminals arc provided. Size, 3§ in. by 3in.
by 2%in.

To mount on panel, yvou need to drill one hole only, and lock the nut on the surface

of the panel, For board mounting, four brackets are supplicd,
which allow the Variowmeterto be mounted either horizontally 1 ’ ? 6
or verticltly (asillustrated). Price, including Kuob and Dial
Write for Leafiet giving full descriptions of Woodhall-Wiretess Com onents,
Yariable Gond s, Fixed Cond s, Rheostats, Detectors, Coil-holders, 2tn,

WOODHALL-WIRELESS Components are obtainable from any
leading Wireless Dealers. Dcealers should specify WOODHALL-
WIRELESS Components in ordering from their usual Faclors or
Wholesale Distributors.

In any case of difficulty in obtaining, L. pervimenters or Dealers

should convmunicate wilh

The Woodhall-Wireless Mfg. Co.,

Euston, N.W.I

Wholesale only,

55, Carcdington Street,

Telephone:  Museum 8566.

(@3]
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Full instructions
for building this
fine S.T.100 Set:

THE tremendous success which followed

‘?"&’ el
i s

the publication of constructional articles
dealing with the S.T. roo Circuit and the
heavy demand from our readers for further articles

on the same subject, has led us to place on the ":xm.._».
matket an Envelope containing the fullest details e
about it.

This Envelope can be bought by anyone in full

confidence that with the least amount of mechan- SIMPLEX RADIO CHARTS.

ical ability he can build a really first-class Re-

ceiver—similar in every respect to  the one E have just published a further series

:]1 strated above of envelopes. each of which contains a

. abo % g N full size chart for building a Valve Recciver

But even more important, this Envelope con- see below) together with a booxlet which explains

: more . _ pe cor ¢ : o esplai

tains \\'orkmg hints and instructions which will exactly the cpmponelntss\\thxch are required for
1 1 2 e .

prove invaluable to anyone operating a Reflex Sct the construction o1 the Sc

for the first time.

. . No. 1.—A Two-Valve Receiver .. w =
We have aimed, in fact, to make the mater al

contained in this Envelope as 3 No. 2.—A Thrce-Valve Receiver ., R V2
comprehensive as possible. Why No. 3.—A Four-Vaive Receiver .. o V-
not get one to-day and start |
building this most fascinating ot ; From all
Receiving Scts ? booksellers or .
From all Booksellers direct (postage 2d. exira).
RADIO PRESS Ltd.—Devereux Court, STRAND, W.C.2
Gi'bert Ad. ' )
334 In replying lo advertisers, use COUPON on lust page
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Goods Only.

Actual performance has proved beyond

doubt the outstanding superiority of

Ediswan Valves. Every day adds to
their reputation.

Type 1.R. .06. 218/ December, 1923,
Allow me to compliment vou on the evcellent performance and satisfaction
which they give. Using three valves. 1 H.F. D)., 1 L.EF., «ith filament voltage 2.5
and plate voltage so, I can receive all the B.I3.C. stations on a large loud-speaker
without any distortion or microphonic effect from the valves.
LFRANK S. VALENTINE
Hon. Sec. Excler and District Wireless Sociefy.
Tring, Herfs.
231d December, 192
I received the full Dance Programue this morning from W1GY,  The set
1s a home-constvucted one, 3 Valves, 1 D.and 2 LI, and 1 am using ** Ediswan”’
AR Valves. I have previously iried thyee tines fo pick up American Sialions
cith other well-known makes of valves, bt did not meel with any measure of success.
1 recetved this morning results on both *phones and loud-speaker, and, considering
the fact that I did not employ High Frequency. 1 caniot speak too Inghly of your
LR Valees, for at s 1o these that T acknowicdge my success.
R.J. RETTLE,

Type “A.R.” & “R.’ 12/6
Type “A.R.D.E.” 21/-

(Dull Emitter

Type “A.R..06"” 30/-

THE LATEST DULL EMITTER.

This Valve can be run off dry cells, reducing upkeep costs to
a minimum. The current eonsumption at a filament voltage
of 2.5 is only .06 of an ampere.

Iave vou had your FREE copy of Illustrated Booklel!, ** The
Lhermionic Valve” 2 If wot, send a posicard to-dav.

Your Dealer holds stocks to supply you. If not
wrile us direcl, giving his name and address.

THE EDISON SWAN ELECTRIC CO., LTD., '

123 /125, Queen Victoria St., E.C.4, and 71, Victoria St.,S. W.1.
Works : Ponders End, Middlesex.

Contractors to 11.M.

Branches in all Admiralty. War

Principal o — Office. Royal
TO\Vns, D‘SWA AirForce.
' d gE\/_Elw.rmms~
Buy British :aLgc.*rnucm."

In veplying to advertisers, use COUPON on last page
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The safety Cap (Prov.
Pat.) which is now
fitted to all Ediswan
Valves. The filament
pines are shorter in
length than the piate
and grid pins, thus
avciding any chance
of making surface
contact  with  the
wrong sockets,

w
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“TRaoyal” __

Performance

is astonishing

The ““IRopal” ntervatve  Super-TRANSFORMER

VOLUME

WITHOUT DISTORTION.

The outcome of eight years’ intensive
research work.

ONLY. WITH A

“IRoyal”

Can you get that
Tone Purity you de-
sire.  Why not have
the Latest and Best?

“MRoval’” TRANSFORMERS give
wonderful results on all the latest
Reflex Circuits.

LIST PRICE £1:0:0 each.

2§ in. high x 2§ in. wide x 1§ in. deep over all. Nominalration 4} to 1.

EVERY FEATURE of the design of this transformer sets it apart as a
superior product. High-grade silicon alloy steel is used for the core; the
windings are VACUUM IMPREGNATED ; a metallic shield covers the
general assembly, preventing any cffect from near-by wiring. Convenience
as well as safcty is served in this transformer by the wide separation of the
terminal blocks, which are made of CETEC, a high dielectric mouldéd
composition de»eloped in our own laboratories. This separation not only
eliminates any possibility of leakage between terminals, but also permits
The transformeris packcd in corrugated

greater easein making connections.
cartomn,
Dealers.— * Woypal '’ Transformers are easy to sell because they LOOK
THE BEST and ARE THE BEST.

Agencies open in all Provincial Districts and Ireland.

Write for early particulars of our new SODION
VALVE- the valve with the ten times radius.

R A ROTHERMEL Ltd.,

Regent Street London, W. 1

SERIES or PARALLEL
or SERIES - PARALLEL

in a moment with the

DOMINOE CONNECTOR

To connect up your
extra pairs of tele-
phonesis always a mat-
ter ot difficulty. The
Dominoe Connector
makes it a matter of
SIMPLICITY and
RAPIDITY. Connec-
tions include series,
parallel, or series-
parallel up to FOUR
PAIRS of telephones.

The Spring Contact ensures a firm grip of the
KWIKPIN. Yet a change, say, from parallel into
series is mmade in a moment.” THE DOMINOE
CONNECTOR will save time and trouble and is
indispensable  to the experimenter, Other
applications-—such as connecting up cells, con-
densers, inductances, etc,—in fact wherever the

for the dominoe

3d, each for

need ofa clean, quick, and simple change of con-
KWIKPINS nection is nresent ‘vou'should use the KWIKPINS
Trade enquiries AND THE DOMINOLE CONNECTOR.
invited.

THE LOWNE ELECTRIC CLOCK
& APPLIANCES CO., LTD.,,

14, Carteret Street, London, S.W.1

Telegrams :

sesesssaneas
Ay sort of wire 3
« may be connected 3
Stoa KWIKPIN ¢
* in 5 seconds. .

Teleplione: Victoria g76. *“ Lowne, Victoria, g7€0.”

ROWLEY & LOU[S? 12, The Broadway, Muswell Hill, N.10

Headphones :

Genuine Brunets, 4,000 ohms. .
N. & K., best finish, very loud. .
French D.L., 4,000 ohms. .. .. . 11/6

16.6
13/9

Aerial Wire, 7/22 copper, 100 ft. 2,2
Lead-in Wire per yd. 2d. and 3d.
Silk-covered Twin Flex...rer vd. 0/3

Switch Arms, complete, hestonly 0/9
Filament Resistances, best only 2/-
Fixed Condensers....... ..... 1
Best Condenser Dials....1,3 and 2 -
Basket Coils, 250-5,000 metres,
setof 7 3/-
Ebonite Valve Holders, best
quality................. ... 0,
Valve sockets .per doz. 0
Valve Pins.......... per doz. 0
High - class Guaranteed L.F.
Transformer 9/6, 11,6, 15/-, 21/~
H.F. Transtormers, any wave-
1eNELh g . 0 g awe roeat - die /8
mystal Detectors, in glass. . ..., 18
Shaw’s Genuine Hertznte, large
[
[

aowe

8d.and1/

Herbo Cat’s Whisker improves
results on any crystalset.... 0,
Phone Cords, best. ... .. per set
Condenser Plates. .. ... per pair 1}d.
Contact Studs........ per doz. 0/4
Small Spacers. ....... per doz.
Large Spacers........ per doz.
Brass Bushes. .. ...... ... each
2 and 4B,A., Threaded Rod,
per ft.
Shell Insulators,large. ... .. each
Shell Insulators, sowall....cach 2d.

ALL TYPES OF VALVES IN STOCK.

Telephone : Hornsey 668,

CGIL HOLDERS

Aluminium and Ebonite. Anti-

capacify handles. Highly finished
and of excellent value,
3-way....6/6. 2-way....5/6
Reel ard Egg Insulators 2 for 11d.
Insulafed Hooks.. ...... each 1ld.
Spade Terminals, threaded, each 11d.
Bushed Ebonite Knobs,best each 0/3
Lead-in Tubes,any Iength,perm o1

Best Etwnite, only in sheets,
1/8 in., 3, 16 in. , tin...perlb.
Systoﬂex best.......... peryd.
Best qu.xhty Coifl Holders, 2-way
Best quality Coil Holders 3-way
KnlfeSm(cheI for: anelmountmg 0/
Engraves Rheostat Dials each 3d, &6d.
Crystal Gups, with 4 screws, cach 0,2
C.A.V. Accumulator, 6 volt, 60
amp., in case with switch,
fuses, ete............. £1 19 0
Special R type Dutch Valve,

6
'S
/6
/6
8

mo-oh

guaran(eed best qualitv..., 7/-
Crystal Sets. . ... .......... ... 10/6
Coil Plugs. ............... each 9d
Variable Condensers.... ......

.0003 4/-, .0005 4/6

Instrument Wires.
Prices perlb Enam-
No .C.C. D.S.C. elied.
180 a- e i 2/6 3/9 2/3
EX0) o [ 200 2/8 3/8 2/3
22 2/8 3/11 2/8
£1) = o Y, 3/4 4/4 2/6
26 ... 4/~ 6/6 3/-
2B 4/6 71/8 3/4
30 ... 5/4 8/- 3/8

8 71/2 8/6 3/11
34 sy 8/- 8/10 44
36 ... 8/6 116 48

All sizes in stock.
1d. extra for reeling under 1 Ih.

All goods sent off same day as ordeted.

Enclose suthcient for postage, extra postzge will be returned.

A NOVEL

adjustable to all points.
inside to facilitate adjustment.

CRYSTAL |
Etonite casing with Bevel G'ass Top, easily removed.
Cat-whisker
There are two Tension adjusting

DEECTOR.
Crystal

also adjustable.  \White

screws (sbown at bottom of illustration).

ﬁ:‘fec(ly simplz and simply perfcgc‘

THE MIC-MET
UPER

CRYSTAL DETEC103
(Prov. PATENT 22153).
This instrument is microme-
trical in principle and ensures
a perfectly adjusted and rigid
contact between crystal and
contactor. By acombinatiom
of movements betwecn the
three knobs, any portion of
the exposed part of the crys-
tal may be contacted. To
use one of thesc detectors is
to realise the valucof acrvs
tal set, To be obtained at
most wireless repositories, or
direct of the manufacturers
on receipt of 6/~ postal

order.
Trade Terms Solicited.

British Vake

C. & J. ARRIGONI, COMPTON PASSAGE, CLERKENWELL, LONDON, E.C. 1.
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. r N
I xide
The long life battery.

The superiority of EXIDE Batteries for every class
of Radio work is unchallenged.

Battery buyers may need some guidance=ws to the
best type of battery for a particular purpose.

We therefore publish the following. Cut this out for refcrence,

TABLE OF RECOMMENDATIONS

AND BURNING HOURS, BETWEEN CHARGES.

Type of Valve. 1 Valve 2 Valves 3 Valves 4 Valves 5 Valves .
3CZ2-1 3CZ 41 3CZ6-1 3CX 51 3CX 61 Battery Tyvpe.
Ordinary Bright Imitter .. 28 28 28 26 25 Burning Hours.
> 33/6 48 /- 63 /- 78 /6 89 /- Price.
1 HZ 2 1 HZ 2 1 HZ 3 1 HZ 4 1 HZ 4 Battery Type.
Type “ R " Dull Emitter .. 100 40 4o 40 30 Burning Hours.
17/6 17/6 21/~ 24/6 24 /6 Price.
1 DTG r 7 2 1 HZ 2 1 HZ 3 1 HZ 3 Battery Type.
Pea-Nut Dull Emitter ‘e 30 75 43 50 37 Burning Hours.
5/- 17/6 176 21 /- 21 /- Price.
2 DTG 2 DTG 2 DTG 2 DTG 2 DTG Battery Type.
.06 Amp. Dull Emitter ;- 290 106 60 38 27 Burning Hours.
10/~ 10/~ 10 10 10/- Price.

Prices are uncharged, without acid, save the DTG
type, which is supplied fully charged and needs only
acid adding to be ready for service.

High Tension Batteries and other types of LT Batteries are
listed in Lea'let 4027, — ASK FOR COPY,

Order now from Dealers or Exide Service Agents,

o yoseron, o {TR[ il p LECINCE SRR, J0000,,
Nr. Manchester. (%«‘{\’ Q/ urI E COMPANY TIMITED. 9 /229, Shaftesbury

Avenue, W.C.2,

BIRMINGIIAM : 57 /58, Dale End. MANCHESTER : 1, Bridge Strect.

USE CHLORIDE BATTERIES FOR HOUSE LIGHTING.
In replying to advertisers, use COUPON on last page 33
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If you have the

good GOODS,
then—

FBrown reatherveight
Headphones shown here turn
the scale at just six ounces,
including cords.  They are,
therefore, ideal for ladies
and children where weight
is an important consideration

Wireless
Weekly |

is the GOOD |
I medium through

| which to

 SELL THEM

Where Light-
weight Spells
Economy—

THF. design of the F. tvpe headphone
H

|

I

. {

Wireless J

is thz nalural outcome of the ‘ |

experience gained during the last

few vears. ‘ | reaches both the

To many Radios enthusiasts comfort and
lightweight are the prc-eminent factors |

in selecting  suitable beadphones. To Trade |
this end, therefore, the I. tvpe headphone [

is shorn of every particle of unneccssary 4,000 chms: .l 5 ‘
weight—the carpicces are reduced to the | and the PUbllC

smalicst practicable size, and, of course,
duralumin (an aluminium alloy) is used

-
throughout.

As a result Mrown F. type headphoncs, |

complete with cords, turn the scale at r pair
only 6 ozs.—Dbeing ideal for ladies and LIS 208D | GI '/ E I Z
children. 120 ohms:

By rcducing weight, and simplifying con- 22/6 per pair, ' ‘

struction, costs of production have 21lso ) '
bern considerably lowercd. Thus it is S. G.Brown, Ltd. ) |
now possible for you to lmA_\' a pair of h1gh- Wholsale : Victoria Road, N, Acto, | |
resistance headphones for 23s. which Ww.3.

|
cxhibit the same thoroughness of manu. Fetail : 19, Mortimer Street, W.1. l
facture which characteriscs all JBrown 15, Moorfields, Liverpocl. | P
products. ‘ . e
3 .—-\ SCHEFF PUBLICITY
1 \ ORGANISATION, Lrp,
\ A

—] — [ o ) 125, Pail Mzll, London, S.\V.1
| 'Phon>: Rege:tz2440

Tdlegrams ; ““Advertiras, Plecy, Lordon.”

e R ! {
7
Brown Headphones L ,
338Bf In replying to advertisers, use COUPON on last page
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number of additional readers

who will be reading this
issue of MopeErN  WIRELESS,
it will only be necessary to explain
in a few words the general principle
of my “ Omni” receiver.

The idea, briefly, is that a ter-
minal board, which may be covered
over, has on it a considerable
number of terminals, each of which
goes to different component parts,
which are usually placed behind
an ebonite panel. For example,
in the case of a variable condenser,
the two leads are taken to two
terminals on the terminal board.
The same is done with all the
other components, except the fila-
ment connections, which are all
joined in parallel, a rheostat being
connected in the negative lead to
each filament.

The terminal board preferably
has drawn on it the conventional
signs for the ditferent components,
and numbers are given to the
various terminals, so that any
circuit mav be readily wired up
by the use of a list simply stating

FOR the benefit of the large

““ Wireless Weekly”’ Omni-Circuit Receiver
By JOHN SCOTT-TAGGART, F.Inst. P.,, AM.LE.E.

Fig. 1.—The Omni-Circuit Receiver ready for

the numbers of the terminals which
have to be connected up.

A description of this receiver
was first  given in  Wireless
Weekly, and it is proposed
to give two or three constructional
articles in consecutive issues of
this weekly journal, commencing
with the issue of February 6th,
In view, however, of the importance
of the receiver, it was thought
desirable to give some explanation
to those readers of MODERN
WireLeEss who have not yet
become regular reacers of 11 ireless
eeklv.

The finished receiver is illustrated
at the head of this article, and it
will be seen that it presents an
ordinaryv appearance. ILf, however,
the lid is raised, a terminal board
will come into view.

This is illustrated in TIig. 3,
and the terminal board itself is
shown in Fig. 2. It will be seen
that the different components have
been shown conventionally in the
instrument described. The ter-
minal board had secured fo it
a sheet of paper on which the

339
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e
Notes on the Construction of the

work.

different conventional signs had
Leen drawn in Indian ink, For the
benefit of those who desire to
make the ‘“Omni’ receiver, a
number of printed sheets are
available from the offices of the
Radio Press, L.td., at the price of
1s. 6d. each.

It will be noticed that the ter-
minal board hLas been slightly
altered since it was described in
the last issue of DMoODERN
WIRELESS. So  many readers
have written to me stating that
they desire to have two trans-
formers in the receiver that 1
have decided to incorporate one
in the set, and this means the
provision of two more terminals,
numbered 355 and 56, and the
removal of the choke coil in the
set. Those who desire to use a
choke circuit can use the secondary
of the transformer, which will
work perfectly well. The numbers
of the other terminals have not
been altered in any way, so that
those who have already made the
set will not be confused. The

(Continued on page 313.)
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+
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e it

Fig. 2.—The terminal board connzctions.

Fig. 3.—A photograph showing the relation of pcrts to the terminal board connections.
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extraneous capacity effects.

There are numerous ‘
©
I 1 = Ebcnite Stand for Table Mouanung F . . . . @
| 2« Note d]mmaduon of c}umbersom: Stator and Rotor. thu lneffl c l e nt fo r e l g n @ \
greatly rediicing the <> capacity. o o
Variometers being ¢
| 3.= Panel Mounting Screws o 1
| _ sold at a low price on 3
Go rhéled knob'cg?ucl with Elalxteq g;‘ndl;alednmd:calgggr dia @ ‘
uarce spindle, square ole i nol o possil l:ty o! . .
sigpng “due 1o Ve the British Market &
5~ Aluminwum  shield — efficiently shiclds tne mductance  from &
G‘ﬁ
o

To overcome this compe’i-
tion, which is doing much to
7 —Positive_contacts injure both Dealers andtheir
Customers, we are offering
the famous G.R.C. 71 (v
Shielded Variometer at )

half its former price.

6 —Terminal for lead to earth terminal of set.

8 —Terminals well spaced in chonjte.

To enable us to do this, we have in-
creased production to the ex'ent that
we are now making more Variometers
than any other manufacturer.

You can now buy the BEST Variometer
ot the lowest price.

Complete with SCICeWS, tem-
full instructions I m» Plate & various
and mounting latest circuits.

Guaranteed to be the most eflicient
Variometer on the market.

RATIO 123 to 1.
AT ALL GOOD DEALERS
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elegrams : ** Muliiamp, Pione, London.” HARLESD EN, N.W.10. BR.INCHES in all Cities. g
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Radio Press
Series No. 16

Buildallthese Components
and more besides—

VERY real wireless enthusiast becomes
obsessed " with the idea of making his own
components. Some he should no% attempt,

but there are very many which, when made with
ordinary care, give practically as good results as
factory-made articles.

Some, such as gridleaks, switches, solenoid coils,
valve panels, variometers, etc., are shown here and
are fully described, with many diagrams, in ‘“ Home-
built Wireless Components.”’

Why not invest half-a-crown now?-—yon will
probably save more than this on the very frst piece
of apparatus you make. From all Booksellers, or
2,8, post free, from Rapro Prrss, Ltp., Devereux
Court, Strand, W.C.2,

Homebuilt Wireless Components

Over 130 pages and 2/6 over 180 diagrams

342 In veplying to advertisers, use COUPON on last page Grnrr Av.
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(Continued from page 339.)

additional transformer is fixed on
the bottom of the hox and four
flexible leacts go to the four corre-
sponding terminal ends on the back
of the terminal board.

Components Required.

The components reguired are as
follows :

1 ebonite panel measuring rgin.
by 10in.

1 ebonite panel measuring 14in.
by o}in.

3 variable condensers of 0.00035 uF
capacity.

2 intervalve {ransformers

1 100,000 ohm variable resistance.

2 variable grid-leaks.

08 terminals.

1 0.000I pul® capacity fixed con-
denser.

1 0.0003 pIF capacily fixed con-
denser.

1 0.001 pl' capacity fixed con-
denser.

2 o.002 pI' capacity fixed con-
densers.

1 three-way coil holder.

2 coil sockets, suitable for fixing
to a panel.

3 variable resistances, suitalle
for dull emitter or ordinary ftvpe
valves (L.issen tvpe illustrated).

A quantity of No. 10 gauge
tinned copper wire,

Assembling the Sef.

The first thing to do is to mount
the components on fhe panel
which goes in the front of the
set. How these componcents are
mounted is shown in Iigs. 1 & 5.
It will be noticed that nearly all
the components require only a
cingle hole fitting, which is, of
course, an important advantage.
The Lissenstat filament resistances
are cmploved as these have been
found to be verv elfective in use
and suitable for all tvpes of dull-
cmitter and ordinaryv valves; thus
the gencral adaptability of the
set is Increased.

I'he next thing to do is to fit
the terminals on the terminal
board, and to add the various
fixed condensers, which are most
conveniently mounted on this panel.
Tig. 7 illustrates the reverse side
of the terminal board, showing
the arrangement of the condensers.
These condensers have legs which
may be soldered directlv on to
the backs of the terminals, which
will be found very convenicut.

The Next Step.

The next step is to screw the
two panels together; TFig. 6 indi-
cates how the front panel is fixed
to the terminal board. It will

(Continued on page S1t7.)

MODLERN WIRELESS

Fig. 4.—The panel removed from the cabinet. Notice the second
transformer attached to the base of the cabinet.

Fig. 5.—Anacther view of the dismecuntea instrument. In this case
the second transformer has been removed and placed on the left.
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SOOI EARTH AERIAL P eon g
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Fig. 6. —Disposition of parts on rear of front panel, showing method of attaching terminal board.

OUTPUT OF SECONDARY INPUT OF SECONDARY
OF //foﬂyﬁlyf - OF INTERVALVE
rransForner 56 &55 TRANSFORMER.
©8 7 ©6 ©5 ©4 3¢5 2 ©/
TO INPUY PRIMARY

OF INTERVALYE TRANSF®
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©32 @3 30 ©28 27@za JO26 ©25
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Fig. 7—Reverse of terminal board, showing method of attaching fixed condensers.
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A Charging Station for your radio battery
in your own home.

The Tungar solves the battery-charging problem
for all whose houses are electrically-lighted
by alternating current.

1

1

1

|

]

1

1

i

!

i

1

1

[

It is connected on one side to any lamp-holder or wali-plug, |
and on the other to the battery (the work of a moment), and it |
will start charging as soon as it is switched on. 1
There are no chemical or mechanical complications—its operation [
is purely electrical. Once started it requires no attention, and }
there is nothing to get out of order. When the battery is fully U
charged the charging rate is automatically diminished. Over- :
charging and discharging back are equally impossible. :
1

I

1

i

1

I

I

1

1

i

The possession of a Tungar means :—

() A saving in expense and (3) Theassurance that the batlery . ke
trouble. isalways fully charged. i The Idcal ]

Combinati
Clmge your Baue'y at Homa the Tungar way' (a) Longer life for the battery, (4) 'The ability to charge any tinte, | R

s
g taony 7 7 vl Sl because you can charge it with day or night, and to leave the B.T.H.

E’_Iq””,e s 3ou? local d"‘}e":To’ wr ‘leb‘ mg;i,{“;m‘"g greater frequency and regu- battery on 'char.‘l,e. _without RADIO SET

this paper, for a copy of the Tungar boo 0 — larity, attention, for long periods. Tewaa

The British Thomson-Houston Co., Ltd., St |

CMAROINW
om e¢. %oty

Mazda House, 77, Upper Thames St., London, E.C.4. -

Announcing *:5?;5::'

Trade Mark
WE— gj O B. T— PRECISION

(Trad: Mard) COVNAanEANBSLéE s
) | R
M | c R o D E N S E R Are scientifically designed by experts,
( . "

With one hole Fixing, large metal t
Prov. Pat. 28028/23). g, large metal to

metal bearings,we readily and uncon-
A NEW VERNIER CONTROL. ditionally guarantec the “J.B”

Experiments calling for accurate tuning Lo(xj:c:)en_ls::; to be teltzgnlcall}l)(lpcr"f{ect

and pure reception have produced the $‘a el 3r g,ﬂutsll,l;n I e

< J.B.”" Microdenser. We claim that our Y T after severs tests leading

condensers incorporating our Vernier con- manuacturers with repu-

trol surpass every other method of fine tations for the production

tuning.  Results after rigorous tests— g of first-class wireless sets

upon trans-Atlantic reception——prove our use our Condensers

contention that the ** J.B.” Microdenser= With the accurate close spacin

will bring in American Stations, where “JB.” Condensers take up I:nuchg

without there s that disappointing silence. less room under panel

After coarse tuning, finer tuning is securad .

by the vernier, for which a separate knob is

provided. This may be turned in either

Sce you get the © J.B." British Made.

. . H f Condenser. It is our
direction to give vernier control,

i i c duced to th» absolute knowledge that nakes )
:xiia:ig];raxfmlga(ﬁ?aegbstsarzretgﬁen from the ene dial other than the ** J.B.” are cownlétsely Assembled tl(h
making the **J.B.” Microdenser cminent'v suitable {‘5”‘% for(I:)edb]_ upon ;Ec AND DIAL.

rav calibrated cir uits. ireless Public as e R R T T
for use in wavemeters and all cali Sranteed % 1o

The features which have made the ‘ 4.8.” Condeassr

. i ¢ J.8."" Microdenser sureitisthegenuine“J.B.” ¢ oor . Packing :
\-\orld iamousare employedmthe J i Yourdealer willsupply you. I 00075 : and 5
8 11/6 ¢ Packing the condenser with A ‘ : .0005 . Postage g
5 4208 o M and : infegralvernier con- The ““ J.B.”” TWIN Condenser for : -0003 / ¢ Extra. :
; -00075.... 10/~ ¢ Postage * trol—must be usel Double H.F, Circuits, capacity : 00025 ... 5/9 : Oneonly 6d.:
;0005 ... 8/9 . estra : for accurate funing, each half .00025 wfd. 19/6 each. : 0002 ... 8&/- *Two ,, 9d:
;0003 .. 879 : Oneonly 6d.: 4 nd incidentally Idcal for use in circuits employ- + 0001 ... 4/9 . Three,, 1/-:
8 '000;’ 8/ Dl y od. maximum  resulls ing 2 11.F.stages. With Vermer ¢ YERNIER 4/- & :
: gx; gt Tl‘:‘r(le D 08 1.-;'1/1on the distor- e1 2s. 6d. . s
S d ; oe ,, /=2 50 e s in- ) 300000000000000060000000a00a0000000
. Complete with Knob and Dial. - ; If unable to obtain the “J.B.” Condenser or the “1.B.” Mlicro-
eiees p ........................ ,+ accurate 1Hning. denser from your local dealer seni to the Manufacturers: TRADE ENQUIRIES INVITED,
The *J.B.”" Microdenser carrics J AC KSO N E ROS 8, POLAND ST. (First Floor)
the * J.B."" guarantee for capacity g OXFORD ST., LONDON, W.1.
—extremely low minimum, Thec Condenser Specialists: WORKS : Lewisham, S.E. ’'P’hone: Lee Green1225. *Phone: Gerrard 6187.
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Sold by all Book-

sellers and News-

agenis or 1/}
tost free.

An expert at
your elbow!

HEN building your own Wireless
Components you want facts—reliable

The construction of facts. And lfor these you must go

Wireless to a dependable book.

N In “The Construction of Wireless Receiving
Rece““ng Apparatus Apparatus” you will find all the technical data
SR . necessary for building practically every possible

Fifth Edition. Rapio PrEss WIRELESS ~ . . S E
96 pages Liprary No. 5. Component you require in a Set. very
Component described has been actually tested
e Shows how to make~---- under working conditions and if you follow
the very detailed constructional descriptions

Anode and Grid Resistances, Filament
Rheostats, Potentiometers, Basket

i Coils, Slab Coils, Solenoid Coils,
i
|
|

I

: you cannot possibly go wrong.
Duolateral Coils, H.T. Batteries, | Why not send for a copy to-

I

1

|

Condensers, Crystal Detectors, L.F.
Transformers, H.F. Transiormers. day and have an ex!)ert at your
elbow able to advise you on

e o e e o e Aall your difficult problems.

Radio Press, Lid

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE
DEVEREUX CQURT. STRAND.W.C.2.

= A == IIUHIHHIQ!!!

GILBERT AD.
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(Continued from page 343.)

be seen that there is a portion
of the front panel which, in the
finished instrument, is higher than
the level of the terminal board.
This is the portion ahove the
line XY in Lig. 6.

Having screwed the {wo panels
together securcly by means of
three screws, the next process is
to wire the components to the
corresponding terminals. Fig. 3
sives some indication as to lLow
the terminals are connected, but
references to Tig. 4 and Tig. 3
will indicate how the terminals
should be connected to the com
ponents. It is more a matter of
common sense and judgment than
anything else. The wires may be
soldered, or otherwise secured to
the terminals and the components.

The Box

The containing box is preferably
made of mahogany, but other wood
can be used. When the box is
ready, the two panels, which are
fixed together, are slipped into
position and secured by means
of screws. The three-way coil
holder is now mounted on the
left-hand side of the box, as
illustrated in Fig. 3. Lcads from

MODERN WIRELESS

Fig. 8.—The dismounted receiver viewed from another angle.

from the other transformer. Tlexible
leads go from this transformer tothe
1mderneath of the terminal board.

three pairs of terminals on the
left-hand side of the front pancl;
these terminals are connected to
the terminals, 1, 8, 17, 25, 33
and 41 on the terminal board.

The second intervalve trans-
former is screwed to the bottom

WE SHALL BE VERY PLEASED TO
HEAR FROM READERS WHO DIS-
COVER NEW USES FOR THE

each of the coils are taken to the of the box in one corner awayv ‘“OMNI’’ RECEIVER.
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Fig. 9.—Drilling diagram of the front panel.
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(Continued frcm page 318.)

of the new cell is just over 1.4
volts, and it gave some 10 amperes
on momentary short-circuit, show-
ing low internal resistance. In
the course of a thorough and
prolonged trial in connection with
a pea-nut valve in daily broadcast
reception, this cell gave satis-
factory and silent service. After
some weeks of such use the voltage
was still just over 1 volt, and the
short circuit current 8 amperes,
while there was no sign of dying
down or distress whilst supplying
the } ampere demanded by the
valve.

This large type is eminently
suitable for this service, and wiil
give proportionately longer service
with the .06 ampere tyvpe of dull-
emitter valve.

Myers Valves.

Messrs. Cunningham and Morri-
son have submitted for test samples
of the Canadian DMyers Valve,
which they are placing on the Eng-
lish market. There are two types :
the *“ Universal,” which requires
about I ampere and 4 volts on
the filament; and the * Dry
Batterv,” which takes about the
same current at 2.5 volts, and can
therefore be run {rom two large
dry cells in good condition.

Both are of the tubular variety,
with grid and anode connections
brought out of opposite ends;
and are mounted in special clips
on the panel. The clips, with
drilling template, are supplied with
each wvalve; and it proved an
exceedingly easy task to mount
the valve, cither directly on the
panel or on an adaptor made of
I 16 in. cbonite, 4in. by 1}in,
to plug into the usual j-leg socket.
The internal capacity of this form
of valve, of course, is sensibly less
than that of the more usual form,
which makes these valves the more
valuable for H.F. amplification on
the short waves.

The characteristic curves, as
determined by the writer, showed
in each case a long straight portion
with moderate plate voltage, and
a remarkably high filament emis-
sion. The amplification factor
was around 8 : quite a satisfactory
figure. The curves indicated good
amplification with normal plate
voltage and small or zero grid
bias.

On test in actual reception, no
signs of distress were noticed
with the highest plate voltage
that was available. (The makers
claim that up to 300 volts can be

February, 1924

y 2% Wlls & approx 25 amps on flament
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Characteristic curve of dry battery valves.

used.) In straight detection ; in
HF. and L.F. ampiification ; in
dual circuits; and in a “‘super”’
circuit, both tvpes operated admir-
ably and gave the impression of
high power. With the ** Universal ”
type, reception of local broadcasting
on a single valve with reaction was
uncomfortably noisy ; in one test
with the other type, running it
from twodrv cells with 50 volts H.T,
the Paris Ecole Supéricure trans-
mission was picked up easily in

London on an Armstrong tliver
circuit with ““ capacity ” aerial
alone.

Microphonic effects are but slight.
As the valve is of most sturdy
construction as well as very com-
pact, it is eminently suitable for
portable sets, using dry Dbatteries
for LT, Actually, the 2] volts type
was deliberately thrown on the
table several times and exceedingly
roughly  treated  before the

characteristic was determined in
order to test this point. No bulbous
tvpe of valve would have survived
this treatment. The unusually
high plate current available in the
4-voit lype promises a useful
application in power amplifiers.

A Telephone Head-Set.

Messrs. Ediswan Itlectric Com-
pany, Ltd, have submitted for
test a telephone headset of 4,000
ohms total resistance.  This has
the usual double steel band with
sliding adjustment and universal
joint mounting of the receivers,
but is unusually free from pro-
jections which catch in the hair.
On trial it proved comfortable to
wear and easily adjusted. The
cords are of ample length and the
positive end is clearly marked.
In actual use tlie 'phones proved to
be really sensitive both in crystal
and valve reception.

< Volls & approx -25amps on filament
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IGRANIC HONEYCOMB CONCERT

COILS.
(De Forest Pat. No. 141344),

Tn addition {o 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 staticns. Sup
plied in sets of four only.

PRICE £1 PER SET.

IGRANIC HONEYCOME COILS.

(De Forest Pat. No. 141344,

These coils are scientifically designed
and carefully made, aud are renpwned for
their high efficiency, low self capacity,
small absorption factor and minimum
high-frequency resistance. Made inctwo
types—Gimbal and Plug Mounted. Wave-
length range approximately 100 to 23,000
metres.

Widely known for the accomt
modation of the Ileneycomb
Standard Plug-in Coil. Movable
sockets are provided with ebonite
handles to permit of adjustment
without capacity effect caused
by close proximity of cperator's
hand. Finest nickelied nttings;
instrument finish.

PRICE 16/ -

Type S.R.
VARIOMETERS.

Made in the two types as illustrated. Tvpe “ H " for tuning the
aerial circuit and type “ S.R.” for the anode circuit of a high
frequency valve. Both covering an approximate ‘avelength
range of from 150 {o 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.

TRIPLUG COIL HOLDERS.

IGRANIG 30-ohm RHEOSTAT for
DULL EMITTER VALVES.

With the introduction of the new Dull
Enutter Tvpe Valves, Igranic radio
engineers have developed this 30-ohm
rheostat. The method of construction
ensures smooth and silent operation.

PRIGE 7/~

FILAMENT RHEOSTATS
(Pat, No. 195903),

Igranic ” Filament Rheostats ensure
smooth and silent operation under all
couditionsof filament control. Adjustable
contact fingers. Nickel finish. Resist-
ance range from zero to four ohms by
fine variation. Supplied in two types—
Plain and Vernicr.

PRIGE : PLAIN, 4/6. VERNIER, 7/-

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-
cduction. Scientifically coustructed of
the finest materials.

PRICE : SHROUDED, 21/- OPEN, 20/°

TYPE H.R. VARIOCOUPLER.

This variocoupler covers the entire 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/~

Obtainablie from all high-class dealers

Manchester : 30 Cross Street.

Birmingham : 73 /4 Ixchange Blgs.,
New Street.

Glasgow : 50, Wellington Street.

ELECTRIC Co.Ltd.

Write for Lists Z152.

gcardiff : Western Mail Chambers.

Bradford : 18, Woodview Terrace,
Manningham.

Newcastle ¢ go, Pilgrim Street,

149, Queen Victoria Street,
LONDON.

works :
Elstow Road, BEDFORD.

In replying to advertisers, use COUPON on last page
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—a hecessity for
every Experimenter

|

HIS Book should be in the hand

of every IExperimenter who wants
C : to obtain a thorough under-
— Ontgnts standing of Wireless.

It is recognised as the only standard
Text Book sold at a price within the
reach of anyone. DBeautifully bound in
solid cloth and plentifully illustrated
with circuit diagrams and charts, it is

1. Fleming Valves.

2. The 3-Electrode
Vacuum Tube.

3. Cascade Vacuum Tube
Amplifiers.

4, Regenerative Amplifi-
cation and  Seli-

oscillation. g ] i
5. Regenerative Reception a vital necessity to the stuflent, the

R, rescarch worker and the designer. If
6. C.W. Receiving Cir- o518

cuits. you are building a Set for pleasure
7. Vacuum Tube Trans- - i

S or for profit, get a copy of this Book

8.Radio-Telephony and understand the fundamental prin-

employing Vacuum

—— ———-—-————-—_——-———.—————__-_—_._._._l

Gt o et o s Gma N et et e M Em M eee R e D et Gt M mmm e e gt

Tubes. ciples of Radio.
8. Further Vacuum Tube .
Amplifications. Obtainable from all Booksellers of
direct from Publishers :(—
10/
--------- ]
RADIO PRESS, LTD.,
post free

Devereux Court, Strand, W.C.2

Gilbert Ad.
0 In reblvineg to adverlisers, use COUPON on last page



Lebruary, 1924

D0O0Bs000CO000

OR those who have continu-
ous - current electric - light
mains in their houses, the

problem of supplying the necessary
current for lighting the valve-
filaments is comparatively simple
—a charging-board with a plain
lamp-resistance in series with the

INTERVALVE £
TRANSFORMER

= E

This arlicle explains low, in cerlain c/rcumslances,

dispensed with.

earth connection and grid-connec-
tion point. Any necessary grid-
bias is then obtained by grid-cells.
The small transformer used in
these tests was the * Ferrix,”
reference to which is made in the

Aprparatus We Have Tested ”
page. It gave several amperes at

i
j20 v

\

.

3

o

I

[\3}

N o

@
FERRIX {
TRANSFORMER AllC V.

A crystal set with single-valve note magnifier.

accumulator is all that is necessary
(tf the rather high cost of this
method is ignored) or if the lamp
is put to other use at the same
time, the cost of the current is not
chargeable to Radio.

But with an A.C. supply, there
is no such simple method avail-
able : some sort of rectifier or con-
verter is neccessary, so that ac-
cumulators can be charged by
rectified current. The efliciency
of such devices is often small, and
the cost of all is such as to be
almost prohibitive for the single-
valve man. We will not enter
in{o the dubious ficld of discussion
of the relative merits of different
rectifying devices: the method
indicated here is one that has been
tried a good deal in the States,
where domestic A.C. supply is very
common aund radio installations
universal. It is the old trick of
putting a potenliometer across
secondary of a step-down A.C.
transformer, and finding the effec-

‘

tive ““ zero” point for use as an

low-lension

MODERN WIRELESS
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Lighting Valve Filaments off A.C. Mains

a
0
&
By A. D. COWPER, M.Sc., Staff Editor Ell
0
o
o
O

batleries. can be entirely

OOoOOo000o0ogn0n00a00n00000000000000000000000000000000000

over 6 volts in the combined
secondary, the  primary - being
wound for 110 volt A.C. mains,
from which it drew about the same
amount of power as an ordinary
lamp, when in operation.  Ac-
cordingly, the cost of running is
extremely moderate; and of
course no accumulator is needed.

On actual trial on Dbroadcast
reception at a dozen miles from
2O with detector valve alone
without reaction, “the A€~ hum
was as loud as the signals, with
optimum  adjustment of the
potentiometer. The latter was
bridged for H.F. currents by two
.005 pF condensers (of Grafton
Electric Co.’s make), one on each
side.

A conventional B.B.C. type of
receiver circuit, one H.I'. and
detector, tuned plate coupling,
and reaction from the detector-
valve anode circuit on the tuned
plate (plug-in duo-lateral coils
being used, in a 2-coil stand) was
set up and by careful adjustment
of potentiometer aund filament re-
sistances, with two IR valves and

\

g.

I

——, e

= £

" FERRIX !
TRANSFORMER
a4

{10V

A two-valve broadcast receiver worked from the mains.
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filaments fairly Dbright, it was
possible (by critical adjustment of
the reaction up to just on the
oscillating point) to tune out the
hum almost completely, so that
(with fair aerial and efficient vario-
meter tuning) a very salisfactory
measure of loud-speaking was ob-
tained, audible all over the house ;
whilst the A.C. hum was inaudible
a few feet away from the loud-
speaker (small claritone).

With detector-valve and note
magnifier, the hum was excessive,
so that no grid bias could be
used. :

(=] [ (=) (] ] (] (=] (=) ) [ (] ]} (] (] (] (] ] (] T} ] (] ][] ] ] (][] [m] ][] (]} ) ][] ] ][] ] {m] (2! (] (] ][] [w] ][] [} &} [w] [m]

: Basket Coil

=
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BASKET coils are one of the

cheapest forms of tuning
inductances, and in the
author’s experience arc very

efficient for telephony on wave-
lengths below 5,000 metres. The
great drawback of this form of
mductance is its mechanical weak-
ness and the difficulty of fixing to
quick change mountings.  The
method of mounting here described
overcomes both these difficulties,
and should be within the scope of
anv experimenter fairly handy
with his tools.

The ficure shows the complete
arrangement of the holder.  The
bases C are cut {rom a piece of
ebonite zin. wide and ¥in. thick,
and of length according to number
of holders to be made, always
remembering to leave extra for
saw cuts and filing. The ebonite
uprights are fitted tight into
slots cut across base C as shown in
the figure. Mark out your slot and
cut with a hack saw just inside
the lines to the required depth,
removing the ebonite by means of
the edge of a coarse file. These
uprights are also kept in position
by means of a 4B.A. bolt passing
through the lot as shown. B in
figure are protecting sides cut
from % in. thick papiermache by
means of large scissors; they
must be cut to a diameter }in.
larger than the corresponding coil.
Another 4B.A. bolt passes through
the ebonite sides, through the
papiermache circles and through
the centre hole of the coil, but this
must not be put in until the coil
has been placed in position, and it
will e found easier to slack back

A tirial was then made with one
valve as note-magnifier following
a partjcularly efficient variometer
cryvstal-tuner and perikon crystal,
using an R valve with 120 volts on
the plate and bright filament.
Some - 4-volts negative grid-bias
was used (grid-cells connected to
potentiometer *° zero-point '), ap-
plied through the L.F. intervalve
tyvpe of transformer linking crystal
and valve, and good enough loud-
speaking was obtained for one or
two listeners in a quiet room,
without an amount of hum that
was actually objectionable.

By C. C. PEET.

the lower 4B3.A. nut and open the
ebonite sides before introducing
the coil.

The pins in base C are ordinary
split valve pins threaded into the
cbonite, a nut being first tightened
up on to the plane part and a
washer introduced. The connec-
tions from the coil come down
cach side of the ebonite upright

%’Papléﬁ
moche
B
/% Ebonite
4.84
/
I

;
o | cli ¢ fi.

T

T‘%’W

fan

»
o
L o— J*
-

"7

Constructional Details,

under these washers. The length
of the uprights wvaries accord-
ing to the coil to be mounted, and
should be equal to radius of coil
plus 1}in. To those who would
wind their own coils, a good set of
seven can be made up by using
eleven 3;in. diameter pins fixed
cquidistant round the circum-
ference of a #in. diameter rod,
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Holders.
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For regular broadcast reception
on the loud-speaker of the local
station, there is very evidently an
opening for a self-contained set
with fixed adjustments for opera-
tion off the A.C. mains; the
method, however, doecs not re-
commend itself for long-distance
reception on the head-phones.

Note—A slight improvement
might result il the ILT. minus
were attached to the potentio-
meter zero-point instead of to one
side of the transformer secondary ;
it was not considered worth the
extra complication in these tests.

1] [w] ] (=] [=] [m] o] =i [s]

and winding to the following
diameters with No. 32S8.\V.G.
D.C.C. wire. (1) 13in. (2) 13in.
(3) 2in. (4) 2}in. (5) 2{in. (6) 3% in.
(7)_sbin.

These can be wound with 2 oz,
of above gauge, and remember
to shake quite frec of all excess
paraffin wax as the papiermache
sides maintain the strength of
coil.  Material required for holders
for above set:

Papicrmache 16 in. 10 in.

g in.
Ebonite 6in. X 5iin. Ain.,
Fin, 2in. X }in.

14 valve legs (split).

14 § in. B.A. bolts and nuts.

The holders will be found to be
very neat and light, but quite
strong.

WHAT IS IT?

A section of a worn-out high-
tension battery with wax removed,
Notice the waxed card partitions.
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EVER-READY. - [ BoNToNE

I
& ACCUM
FOR EACH AND E-VERY WIRELESS PURPOSE PHoNEs

POINTS TO CONSICER.

. @ N S R T —

“ EVER - READY "’ ials, expert supervision, and GUARANTEE.

- careful testing at all stages of manu- .
facture are the reasons for ‘the Every Phone is tested before
WIRELESS superiority of = Iver-Ready " Wireless leaving Factory.
Batteries,
We are old-established Briti

BATTERIES AND The “ Ever-Readv” series embrace Manufact hed British
all types of Batteries for every L acturers whose

OBTAIN SATISFAC- Wireless purpose. object is to give complete .

satistaction, . per pair.

TION AND 100 PER Special tvpes of large capacity Drv et . Carriage raid United Kingdom. ¥
Batteries are provided for the filament Why saddle yourself with Continental Phones distributed by unscrupulous Im-
heating of each of the newest typcs porters with small offices and claborate notepaper and NO GUARANTEE or

CENT. EFFICIENCY of low-temperature valves, hope of redress if found faulty ?

. Originals of upwards of 100 unsolicited Testi ia K reciation
Write for particulars of these and E P can be seen ﬂtes(::;;lo(r;:gl:sc;nd R e s
the standard sizes and voltages of ’

high-tension Battery units, Guﬁ RANTEE We agrec to replace or return cash if Phones
«

- do not give complete satisfaction, subject 1o
Phones being returned to us within 7 days of purchase, undainaged.

— | BONTONE PHONES ;>

Service D.X, Devartment, BRITA]N’ S BEST.

The EVER-READY SENSITI Vg,EQLLJHT?ABLE, COMFORTABLE, AND
.. tFULLY FINISHED.

Coy. (Great Britain) Ltd. Manufactured entirely by British Labour,

He-cu'es Pl., Holloway, Apply to your local dealer or apply direct giving your dealer’s name to :—

LONDON, N.7. 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 Offize and India Ofice Cantractors.

Received with a standard

Fellophone Super 2.

Extract from letter,

Long Melford,
Suffolk, September 22, 1923;

Y This morning from 1 am. 1 rereived the whole
programme  transmiited  from W.G.Y. General
Electric Coy.,, New York, with the addition of
vour 2-Ualve amplifier. One or two of the ifems
were comiing through so loudly thal 1 vemoved the
ampiifier, and received one or two songs, eic., on
the z-Valve Fellophone only. One song tiemn
fransmitted, ‘ Asleep in the Deep.” was perfectly
audible. 1 have recetved American telephony on
several occasions, and can always get them when
1 get up for the purpose, so that it 1s not a freak

of reception.”’
(Sigited) ALFRED WOOD,

o <

The original of this letter may be scen at
" The FELLOFHONE “SUPER 2.’

Complete with H.T. Battery, Accumu- Ppyrice

lator, frooff th7)/z2lstranded leopper Adol. The Fellows Magneto Co,, Lid., Willesd

aerial, 2 insulators, 1 pair 4,000 ohms £9-0-0 v o 4 :'OIVO, .y esden

Headphones, ondon, N.IW.10.
Valves, B.B.C. and Marconi Tax Exra.

AT R O A SO L R =
In replying to advertisers, use COUPON on last page 353
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part of any Receiver. If your Valve (or Valves)
is not functioning correctly, you are not getting
the best results from your Set,

T HI Valve is undoubtedly the most importani

Before you can hope to bscome a skilled driver

and obtain the most pleasure from your car you must

_________ Contents krow how it works. So with Wireless, ji’ou.can.nort
E hope 1o get the greatest enjoyment from “ listening-in

or experimenting until you have mastered the funda-

The Theory of the Thermionic L :
mental principles of Radio.

Valve.
The 3 Electrode Valve and its Dependent on this lies your ability to understand
Applications, the theory of the Thermionic Valve. Know how it
Cascade Valve Amplifiers. : rectifies, how it oscillates, and how it amplifies, and
Principles of Reaction Ampli- your progress in obtaining further Radio Lnowledge

fication and Self-oscillation. will be rapid.

Reaction Reception of Wireless

Signals. : .
Continuous Wave Receivin W l V E l e
Circuits. : ' re ess a v s
Valve Transmitters. S i m P ' y X Pl a i ned
Wireless Telephone Transmitters
Using Valves. By Jou~N Scorr-TacGarT, F.Inst.P.,
Broadcast Receivers. :
: is the one Book on the Valve which will really teach
you—commencing at the very beginning—everything
TR Y & T 2 U e you need know about the Valve. It has been recognised
‘ by all the experts as the standard popular-priced book
. on the subject.
Rapio Press From all Booksellers Purely scientific explanations are omitted because
Wireless Library, or Newsagents, the aim of the author has been to provide a book which,
No. 10, or 2/8 post free.

while being absolutely accurate, can be read and under-
stood by novice and experimenter alike.

Radio Pres 5.3“01‘ Get a copy to-day and begin to understand exactly
PUBLISHERS OF AUTHORITATIVE WIRELESS LITCRATURE, . . . . . .
DEVEREUX COURT. STRAND. W.C.2 what is happening while your Receiver is working.
Gilbert Ad.
334 In rveplying to advertisers, use COUPON on last page
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T hasbeen the writer’sexpzrience
.over a period of nearly twelve
years that amongst amateur

workers, in a large peicentage of
cases, the design of the aerial is
given very little of the attention
which it not only deserves, but
necessitates, if the highest efticiency
is to b2 obtained from the know-
ledge and facilities at the disposal
of the owner.

Tt is an unalterable rule that the
highest overall efficiency in any
machine can only b2 obtained if
the various component parts which
go 1o make up that machine are all
functioning at their highest respzc-
tive elficiency.

For any Set

Whether the amateur has a
crystal, a single-valve or a multi-
valve receiver, it he is a true
experimenter his aim should b>
cficiency, and this cannot b2
obtained while the aerial is, as it
is in very many cases, given very
little consideration. It has sur-
prised the writer on many occasions
when he has bzen endeavouring
to help friends of his in tracing
faultis in their stations to find that
the aerial, as a possible cause of
{ailure, is very often left until all
the other parts of the receiver or
transmitter have been tested
through.

It is the intention of this article,
in as simple a manner as possible,
10 deal with the fundamental
principles of the design of various
typss of acrials considered from
the experimenter’s point of view,
and to show from these principles
of design how the amatcur may
utilise to the best advantage the
particular tvpz which is best
suited either to his locality or to
the class of work he wishes to
undertake,

Receiving Aerials

Since probably the greater
number of the readers of this
article will bz interested in it from

By G. L. MORROW

Many new readers will welcome this informative article on aerials, hich shows them why so many

newly-erected acrials are inefficient.

the reception side only, the aerial
as used for receiving will be dealt
with more particulaily, but the
various factors which influence the
transmitting properties will also
bz considered.

Let us first consider the function
of the aerial. All movements of
the ether are produced by alter-
nating magnetic and electric forces,
the effect of which is to produce
an outward moving disturbance
in the ether known as an electro-
magnetic wave.

These electro-magnetic waves are
not only radio waves; in fact,
the latter only constitute quite a
small parcentage of the whole band
of ether waves, the others Dhzing,
in the case of those having the
highest {requency, the Gamma and
X rays, followed by the various
light rays which make up the
spzctrum, until after the ultra-red
ravs we come to the various wave-
lengths which we utilise in radio
signalling,.

Fig. 1.—The single-wire aerial.
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“The Outside Wire”

TYPES OF AERIALS AND THEIR USES
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In radio telegraphy or tele-
phony the ether is set into vibra-
tion by mecans of the aerial, which
receives its energy from the trans-
mitting plant, and similarly these
ether vibrations are intercepted
by the receiving aerial, which
supplies energy to the rec:iver,
and in some ray or other—
generally by means of audible
sounds in a pair of telephones—
are made perceptible to the human
senses. In its simplest form a
radio aervial consists of a single
metallic wire elevated at a suitable
height above the ground by means
of a mast, chimney or building.
Whether considered from a trans-
mitting or a recciving point of view,
it must bz remembered that the
aerial is part of the oscillation
circuit, and that thercfore any
alteration in its values will necessi-
tate a corresponding adjustment ot
cither inductance or capacity for
a given wavelength in the receiving
oscillation transformer or trans

Pulley ~
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It is easy to erect and less

costly than many forms

A Simple Analogy

In order to appreciate fully the
part played by the radio aerial, let
us consider a simple analogy,
namely, that of audible signalling
by means of a siren.

In this case the siren is set into
vibration, and in so doing scts the
intervening medium, the air, into
vibration, which in its turn sets
the receiver, the ear,intovibration,
thus conveying the sense to our
brain,
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mitting jigger, as the case may
be.

Belore procecding to discuss the
various types of acrials in detail,
it may be convenient at this point
to consider such components of
all types of aerial as aerial wire
and insulators.

Aerial Wire
Since the oscillations occurring
in the aerial in both transmission
and reception are high frequency
currents, it is necessary to design
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the aerial wire in such a manner
that it offers the lowest impzdance
to such currents.

Now, high frequency currents
flow only on the surface or skin
of the conductor which carries
them, therefore it is more efficient
to use a wire which consists of
several small wires insulated one
irom another and stranded together
than a single wire of thicker gauge.
It may be of interest to point out
in passing that if bare wires are
stranded together the high {re-
quency or surface resistance is
greater than that of a single wire
of the same surface area.

from rain, by a silent bluish dis-
charge from the points in the
aerial which are at a high potential
to the nearest earthed object.
This discharge will bz found to
take place usually from the ends
of the acrial and from sharp points
and angles. I'rom a receiving point
of wview, bad insulation in the
aerial will cause a marked decrease
in the strength of received signals,
cspacially in receiving waves whose
wavelengths are much longer than
the fundamental wavelengths of
the receiving aerial itseld.

As regards the material of which
the insulators are made, a point

Instledors — Pu//r_z/\'

) \
Steadipsiq -
Yoke \ /|
|/
/
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Fig. 2.—The twin or ‘“‘ ship-type >’ aerial, useful when the

garden is rather short.

As regards the material of the
aerial wire, since the currents it
has to deal with travel only on a
very thin skin on the surface, it
is not of such great importance to
have such alow ‘ohmic resistance *’
wire for the construction of tle
aerial as it is in a circuit which
has to carry direct current or
alternaling current at commercial
{requencies.

The chief material te bz avoided
at all costs is a magnetic substance
such as iron or steel, since owing
to its permeability it will ofler
an exiremely high resistance to
high frequency currents. Phosphor
bronze wire is prcbably the most
cfficient, but its high cost pre-
cludes its general use amongst
amateurs.

The writer’s experience is that

for all-round amateur use, both
for transmitling and receiving,

7 /22 stranded coppar wire, with
cach strand enamelled, is as good
as any.,

Insulators

The efficient insulation of an
acrialis a matterof the very highest
importance. If the aerial is used
{or transmission, poor or defective
insulation will cause a greatl loss
it efficiency, particularly by a
phenomenon known as “brushing.”
Prushing, which must not be
confused with sparking, can bs
noticed on a dark night, especially
il the insulators are moist or wet

which should b: remembzred by
those amateurs who use their aerial
for transmitting is that many
insulators of materials such as
cbonite, rubb:r and wvulcanised
fibre, which are quite satisfactory
with the high maximum potentials
present with spark transmitters,
break down wvery rapidly when
exposed to the strain of continuous
wave sets, due to a form of fatigue
of the insulating material caused
by the parsistence of the oscillating
potential.
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a little more care in rigging the
acrial and in staying the mast.

Preliminary Points in Design of
Aerial
LEvery acrial, since it possesses
localised inductance and capacity,
has its own fundamental or natural
wavelength, which is given by the
formula :

A o 5 1885 »\/ LC,

i

the units bzing metres, micro-
henrys and microfarads respec-
tively.

If, however, the aerial is tuned
io some other than its natural
wavelength (asis practically alwavs
the case in amatcur stations) by
the addition of inductance or
capacity—or both—we have a
circuit consisting partly of dis-
tributed and partly of localised
inductance and capacity, and the
resultant wavelength must be
calculated from a formula which
takes into consideration this ratio
of localised to distributed values.

Such a formula is that due to
Dr. L. Colien, and is shown below 1

= 1885 \/_LOCO
KLl
where cot K = KLo
i @ A,
== 5

where L, = added inductance
(microhenrys)
L_ = inductance of acrial
A_ = natural wavelengih of
' aerial {metres)
wavelength of aerial
when inductance L,
is put in series.

A =

(L N

Fig. 3.—The multiple-wire aerial.

Tor all forms of amateur aerial
insulation glazed porcelain cannot
bz too highly recommended, al-
though insulators should not bs
used whose size is so small as to
present very little leakage path.

Large insulators throw more
mechanical strain on the aerial
and mast owing to their greater
weight, but it will always b2
found that the greater insulation
obtained by the use of moderately
large _insulators will amply repay
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The calculation of the capacity
of any given aerial is somewhat
involved, but should any reader
wish to attempt this he will find
various methods in  the papers
read by Prof. G. W. O. Howe bclore
the British Association in 1914:15.

Very briefly, the capacity of an
aerial depends on three factors:—

(1) The number of wires.

(2) ‘Thedistance between them,

(3) The distance from carth.

(Continued on page 359.)
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THE CELL FOR DU'L EMITTER VALVES.

Best report to date from satisfied users,
1S5S0 hours NOT OUT
from cne SEAL No. 3 with Weco Valve.

Obtainable direct of the British Makers.

Seal Co. (London) Ftd.

21, Cowcross St., E.C.1.
POST 2/6 FREE
or 2/- at our Depot,

FARRINGDON ST. STATION ENTRANCE

For all -05 Valves use SEAL 33 Battery
45 volis 7/6.

For all Dull Emitter Valves use SFAL 43
Variable Battery 1:5-6:0 volts, 10/6.

We also  offer the following reasonakble
e propositions :

VALVt AMPLIFIERS - = - £2 0 0 plus royalties
SINGLE VALVE DUAL - - - £410 0 r
TWO VALVE DUAL - - - £6 5 0 ..
THREE VALVE (Detector, H.F., LF.) £8 0 0 -

and many high grade components.
ALL GUARANTEED SATISFACTION OR RETURN.

NOT “UNK”AT CUT PRICES!

But seld on Satislacton or Money~Back Cuarantee.

Aluminium Vanes, 5d. doz. Aerial Pulleys, 6d. Anti-Capacity Handles,
€d. Aerial Wire.—Finest 7/22, 2/6 100 ft. Pist ge 1/-,

Cat’s Whiskers—Gold, 2d.; Silver, 1d. ; Spearpoint, 1d. Set of 4, 6d.

Coils, Basket. Setof0,1/11. Waxless,du -airspaced, remarkably efficient,

4%-vt. Batteries (British), §/9 doz. Variable Grid-leaks, 1/11, ‘ Bret-

wood *’ 3 '~ ‘ Radstock,” Tapped Studs, 5/9.  Coil Holders, solid ebonite,

2-way, 4/~ ; 3-wav,5/-. Sockets, 7d. ecach, Condenser and Grid-leaks, 2/-,

Grid-leaks, all megs.,1/-and 1/9. Condensers, FIxed—To.co01,9d. ; To.003,

1/-; To .01,2/3; To .1, 3/-. Condensers, Variable.—.co1, 8/~ ; .0005,

6/-; .0003, 5/6 ; .0002, 4/6 ; Vernier, 4/~ With aluminium end plates.

Knobt:anddial. Condenser Dials,o 180, 11d. ; with knob, 1/4 and 19

Bushes—Top, 1d. ; Botton, 1d.  All S. & D.C.C. wires stocked.

Condenser End Plates, drilled and tapped, 9d. each. Solid ebcnite.

Contact Studs, 4d. doz. S8tops, 2 a 1d. Connecting Wire, tinned copper,
3 vds. 2d. Jack Switches, 2-way, §/6 ; 4-way, 7/6. .

Crystals. Every make stocked. Zincite, 9d.; Bornite, 6d.; Talite,
Hertzite, 9d. ; Galena, Silicon, Carborundum, 3d. ; Copper Pyrites, 6d. }
Marvelite, 1/3 ; Lapisite, 1/6 ; Miclite, 1/,

Gold Seal Plastic Metal for fixing Crystals, 6d, box. Signals 259, better

Crystal Cups, 4-screw, 14d. Detector Glasses, 3d. each. Buzzers, 2/6.

Crystal Detecters.—P'lain brass, 1/3; Nickel, 1/6 ; Dustproof, 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.

Earth Clips, adjustable, 6d. Ebonite, 3/6 Ib., any size cut.

Filament Resistances, 1/6, 2/-, 3/-; Ebonite Dial, 7}d.

Foil.—Copper, 3d. foot. Tin, 4d. Formers, 12 by 2, 2d. ; 12 by 4, 3d. ;
12 hy 5, 4d. H.T. Batteries, 36-vt,, 8/- ; 63-vt., 12/~. Finest British,

Headphones.—Continental, 11/6; Adjustable, 14/9; Browns, 25/-;
Pival, 16/6 ; British Fellows, 18/6 ; T.M.C., 19/6 ; Brandes, 25/-.

Amplion Loud Speaker, 42/-. ‘‘Ultra,’”’ 4,000 ohms, 37/6. Postage 2/-.

Insulated Hooks, 13d. Tape, 6d. roll. Insulators—Lgg, 1id.; * Lion,”
1/3; Reel, 1d. ; Shell, 2d." Empire Tape, 1/9 doz. yards.

Jack and Plug, 3/-. Spade Terminal:, 2 a 1d. Screwed, 2d. cach. Pin. 2d.

BE WISE! BUY QUALITY AND AVOID < JUNK®' TROUBLE

Knobs, finest, 44d., 3d., and 2d.  Lead-in Tubes, 1z in., 11d. ; gin. 10d. ;
6in., 9d. Flat Simplex, L pattern, 1/6. Glass Tubes, 9d., 7d., 6d. Mica,
002, 2d. sheet. Nuts, > B.A, 24d.; 4/5/6/8, 2d. doz. ; 0.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.
Stider Rods, 33d. Plungér, 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, 24d. doz.; small, 14d. doz. Spring Washers, 3d. doz.
Sleeving, all colours, 5d. a vd., 3 yds. 1/1. Skellae, 6d. bottle.
Switches, rst quality change over, S.P.ST.,1/-; S.P.D.T.,1/6 ; D.PD.T,,
2/-. Panel-mou- ting, nickel, S P.D.T, 1/-; D.I'D.T., 1,6.
8witch Arms, 8d. and 1/-. Screws, to § in., 5d., 1 in., 94. doz.
Screwed Rod, 12in., 2 B.A., 24d. ; 4-6 B.A,, 2d.
Transformers, H.F. Plug, 1, 150/450, 3/9 ; 2, 2350/700, 4/ ; 3, 450/1,200,
4/3; 4, 600/2,000, 4/6; 5, 1,000/3,200, 4/9; 6, 2,200/5,600, 5/-.
Transtormers, 5 to 1, L.¥., 11/9 and 15/-; all guarantecd. * Powquip,”
13/6 ; best nickel, 14/6. Bobbins, 1/6. H.I. Formers, 2.-.
Terminals, W.O., 2d., telephone, 13d.; pillar, 2d.; wood screw, 13d.
Telephone Cords, 103d. and 1/9. Tablets, Earth, Aerial, etc., 1d., 9d. doz.
Valves, Cossor, Ediswan, Mullard, Marconi, Dutch, & Dull Emitter,
Variometers, double wound, 2,9 ; “Isolo” Formers, 6d. pair.
Valve Holders, fincst ehonite, 1/3'; moulded, 9d. (nut and washer).
Valve Legs, 10d. doz. Valve Pins, 9d. doz. Voltmeters, 5/6, 8/6.
Wander Plugs, 3d. each. Washers, 1d. doz. Waod's Metal, 2d.
EVERY ACCESSORY ON THE MARKET STOCKED.
STOCKISTS FOR ‘‘ POLAR,”” “‘ LISSEN,”” ‘' [GRANIC,” ‘“DUBILIER "’
ETC. LARGEST STOCKS IN BRITISH ISLES.
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Museum 4213 (Mail Order, * Radio House’’),
87'89. NEWMAN ST, OXFORD ST., LONUDUON, W,
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7, Bear Street. and 43a, Cranbourn Street, Leicester Square, W.
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== The ONE VOLT ORA
is the latest addition to

the wide vrange of

Mullard Valves.

It combines the high efliciency of
the celebrated general purpose ORA
Valve with an exceedingly long life.

In addition the filament requires but
ONE VOLT and only o.25 ampere

maximum current.

Therefore the filament of the ONE
VOLT ORA can be supplied from
a SINGLE DRY CELL.

FILAMENT VOLTAGE .. 1.0 volts.
FILAMENT CURRENT .. 0.25 ampere.
ANODE VOLTAGE .. 30-180 volts.

Ask for leaflet V.R.7.

The ONE VOLT
ORA.
Price - 30/
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BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK % ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK

(Patent No. 206098),

GRID ILEAK

Constantly Variable.
.5 to 5 meghoms =2/6.

Silent in operation.

Constant  in  any

temperature.

Dust  and  Damp R SlS’I AI\ Cl
proof. 50,000 100,000
Lach  tested and ohms 3/6.
guaranteed.

Neat and  well Suitable for ST.
made. 100 Circuit.

SEND P.C. FOR DESCRIPTIVE IOLDER.

WATMEL WIKELESS CO

Connaught House,
*s Marble Arch, W.2. Tel. 4575 Paddinglon’

¢ ROSEBROS >’ Guaranteed Crystals

PACKED IN GLASS TUBES.
“ ROSEBROS MARK 1V.”
“ ROSEBROS MARK IV.”
“ ROSEBROS MARK IV.”
“ ROSEBROS MARK IV.”

From all Wireless Dealers or trial tube Post Free 1/~

Lvery spot sensitive,
For any set, any wire
contact.

For Crystal-Vilve Sets.

Scaled Glass Tubes
1,- cach.

From any of the addresses below 1—

RO SE BROS The Sole Ploprletots of ‘Markonite,’

Iondon 25, Milton Street, E.C.3,
Electrical Co., Ltd.

T osgow 1944, St. Vincent Strect.
]\I anchester : 25/27, Miller Street,
Trade— Literal Disceunts.

Bristol: 83a, cdclifle Street.
Ask for Wireless List.

1a Edgware Road’ ‘

AGENCIES WANTED

FOR

SOUTH AFRICA

Manufacturers please commuiicate with

WIRELESS HOUSE,

Head Office :
33, RISSIK STREET,

JOHANNESBURG.

Dranches :

Radio Stores,
25, Stockdale St.
Kimberley.

Wireless House,
267, Church 5t.
Preteria.

South African Wiveless enthusiasts
please wrile for our price list.

‘“TURRET’
Columbian Pine
Masts.
700 IN USE.

REDUCED PRICES
27 ft. Turret Two 378
28 ft. Turret Super 53 6
36 ft.in 3 sections 71 ]
42 fti. Teleszopic 788
15 ft. Telescopic 846
55 fi. Telescopic £5 196

Another Good Thing.

Ves!
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We have no Spaghetti. You dou't need i
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1Y
M
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AR o suvnu!s
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2f:. lengths

SPARKS RADIO SUPPLIES,
43, Great Portland Street W.1

«nd stavs put.

use square tinncd copper rod for wiring
panels. Very elficient on IL.F. circuyits. it looks neat
3/~ doz. plus post.

t

FOR SECURING YOUR AERIALS
And a thousand purposes where great strength and strain
‘\\ needed. FLEXIBLE STEEL WIRE ROPE. Acroplane Cab

is
le

ASTOUNDING VALUE
The SCOUT Crystal Set.

AT LAST we have succeeded in

SIMPSON & BLYTHE, 8-9, Sherwood St., Piccadilly, W.1

producing a foolproof, perfeet Crystal
Set, and, to advertise it, we are
dizposing, for the first few wecks
at the phenomcnal tigure of

5/9 cach, postage and packing

6d. extra.
EVERYONE MUST HAVE ONE

This Set is fitted with our well

Lnown “ SENSITONLE ” Crystal and
is ready for use, only requiring a
pair of Head phon& and connecting to
Aeri 1 and liarth

Guaranteed Tested. Send now to

SCIENTIFIC SUPPLY STORES,

8 & 126, Newington Causeway, S.E.1 ;
7¢, St. George’s Circus, S.E.1;
16, Manette Street, Charing Cross
Road, W.

of these Sets, as they are portableand
ideal for taking with vou on your]
holidays. It is not a tov, but,
owing to the simple adjustment.
can be given to the children, instead
of allowing them to use a more
expensive set. It is simple for |
mother to handle: its simplicily
will appeal to old and young alike.
You yourself will want one as a
reliable stand-by at home.

TRADE INQUIRIES INVITED.

358

In replving to advertisers,

(

i

You will have this delightful experience if
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BURNE-JONES & €O, LTD,
Moniford Place, Kennington Road,
London, S.E.11.
Messrs. Scheff Publicity Orgam%atlon Itd.
125 Pall Mall, S.\V,
Dear Sirs,

As a result of our advertisements in MODERN WIRELESS orders
have reached us from all parts of the world, and in several instances from
the remotest spots on the globe.

MODLERN WIRELESS is indeed a * globe trotter”
excceded our expectations.
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BURNLE-JONES & CO., LTD.
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For low aecrials such as are
employed in amateur stations the
capacity decrecases as the height
increases, and an increase in the
number of iwires, provided they
arc spaced at least 3ft. apart,
gives an increase in capacity.

The chief essentials for the
amateur to aim at in the design
of his aerial are :—

(1) Height—The higher the
acrial is the further will energy be
radiated from it, and the reception
range will be greatly increased,
though height alone s not the chief
consideration in the reception of
signals.

(2) The move wires theve ave in i,
the larger will be its capacity,
and therefore, if it is used for
transmission, the more energy can
be oscillated for a given voltage.

(3) Insulation.—The insulation

from earth must be as good as
possible.

added inductance being less due
to the greater capacity of the latter
tvpe.

With regard to position—and
these remarks apply equally well
to all types of aerial—naturally
the amateur is, in most cases,
dependent on already existing
conditions, but as far as possible
the acrial should be ecrected in an
open space, well away from large
earthed masses such as trees,
buildings, etc., and special attention
should be paid to the position of
the lead-in or feeder.

The lead-in should, in all cases,
be run as far away from walls, etc.,
as is possible right up to the point
of actual entry to the building,
otherwise bad capacity effects will
be set up, especially if the aerial
is usel for transmission.

Again, some method of yoking
should Dbe adopted to prevent the
lead-in from swaying, otherwise,

<= [nsulalors

Insnlalors

NLrad i
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Fig. 4.—The ‘“‘umbrella’”

(4) Mechanical stvength—It is
essential that the aerial must be
strong enough to withstand ifs
own weight and the greatest wind
pressure which it is likely to be
called upon to withstand.

In discussing briefly the various
types of aerial which are useful
from the amatecur point of view,
it should be remembered that such
aerials are in each case considered
as conforming to the regulations
laid down by the Post Office
restricting the size of such experi-
mental aerials.

Single-Wire Aerial (Fig. 1)

The single-wire aerial is the most
easily erected and the least ex-
pensive, and for general reception
there is little to choose between
it and the twin or multiple types,
except where very long wavelengths
are required to be received, in which
case the multiple type is to be
preferred, owing to the amount of

aerial.

when transmitting on C.W ., serious
changes of wavelength (especially
on the very short waves of 180
metres and thereabouts which are
now allotted for amateur working)
will be experienced due to changing
acrial capacity.

The single-wire aerial offers
several important advantages for
amateur work, one of which is that
owing to its lightness the aerial
can be strained tauter and thereby
giving a slightly greater height
than in the case of the twin or
multiple, other factors being equal.
The natural wwavelength of a
standard Post Office single-wire
aerial with an average mean height
of 30 ft. will be found to be just
slightly under 100 m., and therefore
the lead-in should, for general
purposes, be taken from one of
the two ends.

It can be laid down as a general
rule that in all aerials in which
the lead-in is taken from the end
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this end should be that wlhich
is nearcst to the operating room.

In nine cases out of ten, bringing
the lecad-in from the end remote
from the operating room will
necessitate a considerable aniount
of lead-in wire directly beneath
the main aerial or “roof” at a
converging angle, which tends to
lower the efficiency to a considerable
degree.

Where an aerial is uced for
transmission the point of maximum
potential strain is at the {ree end,
i.e., the end farthest away from
the actual oscillating plant; there-
fore theinsulation at this end should
have special attention paid to if.

Generally speaking, for a single
wire aerial, two good insulators,
when placed in series, will be found
sufficient for transmission purposes,
and if only used for reception, one
will maintain the aerial insulation
at an efficient point.

If, however, the ecxperimenter
does not mind the slight extra
expense, two insulators in series
at this point will, even under
bad conditions of rain or snow, be
sufficient to ensure that for recep-
tion the aerial insulation resistance
will approximate to infinity.

As a rule, one insulator of
reasonable dimensions will sufiice
atthe house or lead-in end, but here
again a greater margin of safety
may beobtained by the use of two.

Summing up, we can sav that,
where circumstances permit the
amateur to ulilise the full 100 ft.
granted him by the Post Office
authorities for reception work,
the single-wire aerial offers several
advantages.

If, however, a 100 ft. run cannot
be obtained, better results are
usually ensured Ly the use of the
¢ Ship-Type ?
(Fig. 2)

In this case it has been the
writer’s experience, in a somewhat
lengthy trial between the respective
merits of a 100 ft. single wire and
a 7o ft. twin aerial, that the latter
is to be preferred for the following
reasons.

Where a clear run of 100 ft.
cannot be obtained, a shorter
single wire aerial of, say, 7o ft: is
not as efficient as a twin 7o ft.
aerial, since in the latter case the
greater capacity owing to.the usc
of {wo wires is approximately the
same as a 100 ft. single wire.

Where an aerial has to be
““loaded " up to receive a given
wavelength by means of a large
amount of localised inductance,
the results obtained will be less
efficient than where the greater
natural wavelength of the receiving

Twin or Aerial
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acrial permits a less amount of
localised inductance to be used for
that given wavelength. Now,
since the capacity of a twin acrial
is, other things being equal, slightly
greater than that of a single wire,
1ts natural wavelength will also
be slightly greater, thercby per-
mitting less localised inductance
10 be added at its base to receive
a given wavelength.

A most important point to be
noticed is that if this extra aerial
capacity is to be oblained, the
w.res should be separated by at
least s5ft., which will necessitate
practically 6 f{t. spreaders bcing
u-ed.

With regard to the insulation of
a twin aerial it should be borne in
mind that if each wire is insulated
{from the spreader and the spreader
b.idle insulated from the halliards,
then the wire insulators will be in
parallel and the whole insulating
cvstem a series-parallel arrange-
nment.

Since the insulation resistance of
insulators in parallel is less than
when in series, it is prefcrable to
do awayv with the bridle insulator
and to ensure that each wire is
cticiently  insulated from the
spreaders.

The lead-in should also cons:st
of {win wires scparated at the
came distance apart as the roof
to as near a point as possible to
the lead-in tube, somewhat on the
lines as shown in Fig 2. Since
the writer first commenced radio
experiments ‘n 1912, it has always
been a controversial point with
this type of aerial as to whether
the remote end of the acrial should
be joined or not. Personally, he
has not been able to detect any
marked difference in either case,
provided each wire constituting the
roof is of evactly equal length, but
as a general rule it is preferable to
leave them unjoined.

Where a twin or multiple aerial
is used, the mast staying arrange-
ments must be correspondingly
strengthened to withstand the
extra we ght.

A useful means of preventing
acrial sway in h'ghtwinds is to yoke
the spreaders down to the foot of
1he mast by light rope yokes as
shown in T'ig. 2.

If a wooden mast is used, and the
length of stays is not exceptional,
there is no real need, in reception
work, 1o break these stays with
insulators; in fact, in many cases
where these stays have been broken
by insulators harmonics from high-
power arc siations have been
rendered le s troublesome by short-
circui:ing these insulators.

A ‘development of the twin or
“ship-type” aerial is the

Multiple-Wilre Aerial (Fig. 3)

This usually consists of three or
fourwires run parallel on spreacers
as in the twin tvpe, a greater
number being impracticable if the
spacing is maintained, ow.ng to

the great length ol spreaders
necessitated.

Usuallv - a multiple-wire aer.al
has its wires spaced equally round
the periphery of light wooden hoops
or an arrangement of star-shaped
spreaders.

Excepting in very extreme cases,
this type of aerial does not offer
the amateur any advantages
over the twin; it is more costly
and the erection is rendered con-
siderably more tedious.

T'rom a transmitting point of
view, however, the multiple-wire
aerial offers this advantage: owing
to the wires being in paralle! its
resistance to high frequency currents
is decreased, thus reducing the
tendency to ‘' brush” in wet
weather.

It should also be noted that a
multiplicity of wires decrcases the
aerial inductance, and therclore
the natural wavelength and L.C.
value are correspondingly reduced ;
but it will generally be found that
owing to the increase in capac.ty
obtained by the multiple-wire type
the net result is an increase of
natural wavelength and L.C. value.

Regarded from a purelv receiving
standpoint, however, the writer
is of opinion that the cxtra weight
with its corresponding strain onthe
mast and stays, coupled with the
difficulty of preventing this type
of aerial from swaying in the wind,
does not give any more cfficient
results than the twin type, and it is
doubtful whether the exper.menter
will gain anything by its adoption
in place ot the latier.

The ¢ Umbrella ** Type of Aerial
(Fig. 4)

It is rather remarkable that this
tvpe of aerial is in use in so few
a number of amateur stations, for
where transmission is carried out
it has one marked advantage over
the other types.

Th's advantage is its slow
radiation.  Where a continuous
wave svsiem of transmission is
being used, th's slow radiation
property is very advantageous,
since it makes for increased sharp-
ness of tuning and consequently
less  Jamming at the receiving
station.

The “umbrella” tvpe aerial, how-
ever, should not be used where the
transmitter is of the ordinary
spark type.
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In this case the duration of the
wave tra'n in the aerial is short,
and therefore very little energy will
be rad’ated per wave tran.

As a rece'ving aerial, provided
the mast is not under 4o ft. in
he'ght, the “umbrella” type will be
found to be no less effic'ent than
the ordinary tw.n type of somewhat

lower he’ght, and in addition
has the advantage that the
aerial wires serve also as sup-

porting stays.

Th's Jatter property makes it
extremely  uceful for portable
stations and in summer months it
will well repay thoze experimenters
and Radio Societ’es who posse s
“ portable ” licences to carry out
tests with th's particular type of

aerial.
RESULTS.

To the Iditor of MonERN WIRELESS.
Dear Sir,—I venture to bring
to vour notice the fact that I have
built at home the * Old Folks "
receiver described in the October
number of your excellent journal,
strictly in accordance to your
specification. I am glad to sav
that I have attained better results
with this set than 1 have been able
to attain previously with larger sets.
Living twenty miles south-w - t of
London, [ have been able to l.car
clearly “I.’¢cole Superieurc de
Tostes Telegraphes ’ at Paris.
This I think is exceptional, secing
that no high-frequency valves are
used. Icanalsohearseveral other
British stations, I.ondon coming
in uncomfortably loud on the

loud speaker. Yours truly,
C. T. WiLKiInNs.

Caenwood, Ashstead, Surrey.
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g Constructing Air 2
©® Space Variable ¢
& Condensers.
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With reference to our note on
this subject, page 271 of the January
issue, a reader has pointed out
that if care is not taken contact
may be made between the bent-up
capacity indicator scale and the
brass plate in which a slot is made.
He lhas therefore substituted for
the bent-up strip a strip of ebonite,
which obviates anv chance of a
short circuit. So using the con-
denser Le finds it extremely useful.

——READ ——

“ Wireless Weekly "
For Real Wireless News,
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“ATLAS” PATENT PLUG-IN COILS

Dealer: “Yes, we stock ‘ATLAS' SPECIALITIES and our customers speak in the highest praise of

same.”’
Customer : *° What about the ‘ATLAS’ PATENT PLUG-IN COILS?”
Dealer: “ Their special winding offers the least pessible resistance to High Frequency Currents. The Coils are

wound in true concentric circles and are AIR-SPACED to the greatest possible degree, viz.
there is an AIR-SPACE between each Turn and between each Layer of the Winding. Thus,
of course, renders fine-tuning possible, which is so essential to the cutting-out of unwanted
signals,”

4 . .
Customer: “That's just been my troublc. Now you mention it, I've noticed that my tuning is pretty broad.
Send me up a set of these Coils and I'll give them a trial.”

Dealer : “ T}Cl:acr)li(agg,, sit. I know you'll have nothing but satisfaction from ‘ATLAS * PATENT PLUG-IN

Manufactured Solely by

H. CLARKE & CO., (MANCHESTER) LTD.,

S RADIO ENGINEERS,
“ATLAS” WORKS,

‘OLD TRAFFORD,

MANCHESTER.
’Phone : ‘Grams :
683 & 793 Trufford Park. “Pirtoid” Man_hester.

In replying fo advertisers, use COUPON on last page. 361
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RADIO PRESS LTD., Devereux Court,

Twelve Testéd
Wireless Sets.

By Percy W. Harris.

Assistant  Editor of ‘‘ Modern
Wireless ” and ““ Wireless Weekly.”

One of the most practicable constructional
books yet published. Mr. Harris’ reputation
as a bright and informative writer of construc-
tional books is well known and his latest book
ig casily the best he has written.

Lvery Set described in this book is well within
the capabilities of any enthusiast, and pro-
vided the very clear instructions are followed
perfect results will be obtained at the first
attempt.

The following instruments are fully described,
A 2/6 Crystal Set.

A Crystal Set on a New Principle.

A Single Valve Magnifier.

A 2-Valve Magnifier.

A Simple 2-Valve Receiven

A 2-Valve Cabinet Set.

An ‘‘0ld Folks '’ Receiver.

e
0 QN COULH B

—— | — — — — — —— —

A 3-Valve ‘‘All Concert’’ Receiver,
A ‘‘Transatlantic ’’ Receivar.
A 3-Valve Reinartz Set.

11 An 8.T7. 100 Set for the Beginner,

1z ‘¥ave Traps in Various Forms,

post free
2/8

From all Bosksellers or direct from

Strand, W.C. 2.

That’s pretty smart
of you, Williams!

February,
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“ ELL, I must admit it’s not too bad for
a first attempt. I'm getting excellent
results from it, too.”

“Tell me, how did you obtain your knowledge
and skill? I suppose you have had some sort of
engineering - training ? "’

““Qh, no. My job is in the insurance line—
I've never been in any works in my life. As a
matter of fact, it was Garnett who put me up to
it. He told me how simple it was to build up areally
good Set from ready-made components.”

“Tt is a very creditable picce of work—I must
congratulate you. I suppose Garnett showed
vou how to make it?”

“Not a bit of it. He mercly advised me to get
a copy of a book called Twelve Tested Wireless
Sets and to follow the instructions. By the way,
your boy is keen on that sort of thing, why
not spend a couple of evenings or so with um
making up a good Set ? ”’

“ That’s not a bad idea. He’ll sure to be at a bit
of a loose end. Let me make a note of the bock
and I’ll call in at the bookshop on the way home for
a copy.”

_ GLLDERT Aln

36:
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In replying to advertisers, use COUPON on last page
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Radio Valves and How to Use

Them. By Jonx ScorT-TAGGART,
I .Inst. D, (Radio  Press, Ltd.,
2s. 0d.)

Readers will be interested to
learn that the publishers now hold
an ample stock of this new book
and can execute orders promptly.

This, the latest book on valves
by Mr. Scott-Taggart, bids fair to
be one of the most useful and
popular of all his works on the
subject. Arranged upon the general
lines of his much-appreciated in-
structional course, **Questions and
Answers on the Valve,” t:» book
starts from the elementary princi
ples, and covers the whole theory
and practice of the wircless valve
in a most comprehensive manner.
1t is thoroughly practical, in that
it will enable the most advanced
experimenter to make more effec-
tive use of his valves, and yet it is
also a really complete course of
instruction in valve theory.

A particularly valuable and help-
ful feature of the book is the use
of both theoretical and practical
(i.z., pictorial) diagrams to illus-
trate each circuit, so that the
beginner may learn to appreciate
the relation Dbetween a circuit
diagram and the wiring of the cor-
responding recciving set.

This is the largest book pub-
lished by Radio Press for 2s. 6d.

Pictorial Wireless Circuils. By
OswarLp ], RANKIN, (Radio
I’ress, Ltd., 1s. 6d.)

As was announced recently, the
first edition of this book is out of
print, and the publishers are now
able to announce that a reprint is
available, and withheld orders can
be forwarded.

This bock seems admirably de-
signed to help the beginner over

D:I,]DDEDDDDDDDDDDDDDDDDEIEIEIDDCIEIDDDDDDDDDDDDDDDDDDDDDDDDDDL'.]D

Have You a Complete List of Radio Press Books ?

[ A coloured folder containing a full list of Radio Press books and
a a useful data section can be obtained at all Messrs. W. H. Smith’s
Ll London bookstalls, and from any bookstall displaying the Radio

ooo

O
O
0

the stage in his existence when
he finds it very difficult to wire up
a receiver from the circuit diagram
alone, containing as it does a
good collection of standard cir-
cuits,

Wireless Sets for
structors. By E. REDPATH,
DPress, Ltd., 2s. 6d.)

A volume of great interest to
the amateur set builder is ** Wire-
less Sets for Home Constructors.”
Mr. Redpath is well known to the
wireless public as a writer of sound
and practical constructional arti-
cles, and as this book contains a
collection of his most successful
sets, together with previously un-
published descriptions of several
new sets of original tyvpe, it should
meet with a ready welcome. The
original  constructional  articles
have been enlarged to include ex-
planations of the theory and
operation of the sets, and much
useful and interesting matter has
been added.

Home Con-
(Radio

The Broadcast Listencr’s Year
Book. (Radio Press, Ltd., 1s. 6d.)

A new publication of special
attraction to. all  interested in
broadcasting is this novel year-
book which has been prepared for
the ever-growing listening public.

The book treats a wide range of
subjects relating to the broad-
casting service in a most readable
and interesting manner and gives
much useful information regarding
the practical side of broadcast
reception. Well-known B.B.C. per-
sonalities contribute articles bear-
ing upon their own particular sub-
jects, and a specially interesting
section is that containing bio-
graphies of the principal members
of the B.B.C. staff, with numerous

Press showcard.
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new portraits. The titles of some

of the articles follow :—

The B.B. Co., Lid. : Its Aims and
Objects.. By J. C. W. REITH,
Managing Director, B.B.C.

What Has Been Done. A veview
of the first year’s broadcast. Dy
A. IR. Burrows, Director ot
Programmes, B.B.C.

How It Is Done. By P. P. ECKERS-
LEY, Chief IEngineer, B.3.C.

A Visit to 2L0O, the London Broad-
casting Station. By E. ALEX-
ANDER.

Apologia of an Announcer. Soine

of the problems which have to be
deall with {n a DBroadcasting
Station. By Rex PALMER,
Director of the London Station.
The Isnportance of the Musical Pro-

gramme. By Dax  GobLFREY,
Jor, ARAM.

The Claldren’s Corner. By UNcLE
CARACTACUS.

In and Out of the Studio. DBy JoHN

HeNry.

The Wireless
Peep into the Future.
Harrows, M.A.

How to Listen to and Appreciate
Musical Broadcast. An article
by D. Horkixs, AR.CO.

Buying a Broadcast Receiver. By
G. P. Kenparn, B.Sc., Statf
Editor, Radio Press.

Musical Cinemna @ a
By R. W.

The Future of Wireless. By
J. Scorr-Tagearr, F.Inst.P.,
AMIEE.

How to Look afier Your Set. By
Pircy W, IHarris, Assistant
FEditor of MopERrRN WIRELESS and
WIRELESS WELKLY.

Taken as a whole, the Year-
book constitutes a most valuable
exposition of the whole ““ how and
why 7 of modern broadcasting by
writers who are the foremost autho-
rities. Its date of publication
has been fixed for I'ebruary 7.
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The Measurement of Wireless

Quantities

By E. H CHAPMAN, M.A, D.Sc., Staff Editor.

IV.—Inductance.

Previous ariicles of this series appeared in the July, Angust and December issues.
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OXNSIDER for a moment a
coil of wire through which
an electric currentisflowing.

If the current in the coil increases
in strength, an opposing electro-
motive force is immediately set up
which tends to prevent this in-
crease in current. Again, if the
current in the coil decreases in
strength, an assisting electro-
motive force is immediatelv set up
which tends to prevent the decrease
in current. This - electromotive
force which, in'cither case, tends to
prevent any change in the current
tflowing through the coil, is said to
be due to the inductance of the coil.

Probably a better idea as to
what is meant by inductance is
conveyed by the cquivalent term
self-nduction. It is important to
note that these self-induced electro-
motive forces in a coil of wire can
never prevent, but can only delay,
changes in- the strength of the
current passing through the coil.

Every length of wire, whether
wound into the form of a coil or
not, has certain inductance values
according to the type of current
flowing in the wire. Thus a
straight piece of No. 18 wire, one
metre long, has an inductance
value of 1.47 microhenries when
the current passing through it is
continuous, but when alternating
current of high-frequency flows in
the camec picce of wire, the in-
ductance valuec 1s shghtly less, 1.42
microhenries.

So long as we are dealing with
direct current, inductance is per-
haps not of very great importance,
since, while a steadv current is
Howing through a conductor, in-
ductance has no effect. Immedi-
ately the current in a conductor
changes, however, inductance
springs to life, as it were, and
manifests its presence by the self-
induced electromotive force referred
to above. How important in-
ductance is in wireless may be
gathered when it is recollected
that the high-frequency alternat-
ing or oscillating currents used in
wireless are not only changing

rapidly in strength, but are also
rapidly changing in direction.

Since in  wireless we are so
largelv concerned with alternating
currents of high frequency, we can
safely coufine our attention to
those values of inductance which
are applicable to such high-fre-
quency currents, Throughout the
remainder of this article, then, the
word inductance must be taken as
meaning inductance when carrving
alternating  currents of high fre-
quency.

Perhaps the most important
thing about inductance is that it
depends largely on the shape into
which a given length of wire is
wound or bent. We have already
stated that a straight length of one
metre of No. 18 wire has an in-
ductance value of 1.42 micro-
henries.  Suppose that a similar
length of the same kind of wire is
bent into the form of a square.
Its inductance value ‘would be
r.06 microhenries. Again, suppose
that another metre of the same
gauge wire is bent into the shape
of a circle. Its inductance value
would be 1.13 microhenries. If,
however, another metre length of
No. 18 wire be doubled back on
itself 1o form two straight pieces

With a simple configuration,
such as a circle, inductance depends
on the diameter of the wire used.
As we have already seen, one
metre of No. 18 wire bent into the
form of a circle has an inductance
value of 1.13 microhenries. A
similar circle of No. 28 wire would
have an inductance value of 1.33
microhenries, while a similar circle
of No. 38 wire would have an induc-
tance value of 1.55 microhenries.

It will be rightly judged from
the numerical examples given that
inductance, depending as it does
on the shape into which a given
length of wire is bent, is not likely
to be as casy an electrical quantity
to deal with as are capacity and
resistance. As a matter of fact,
the mathematical formulx for in-
ductance are so complicated that
it is only by adopting one or other
of the many approximations to
those formule that it is at all
possible in many cases to calculate
inductance with facilitv.

Turning our attention now to
the important case of a single-laver
coil of wire wound closely on a
cylindrical former, it is a difficult
matter to work out the inductance
of such a coil made in haphazard
fashion. It 1s quite a sivple

NY 18 SW.C
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Fig. 1.—Some inductance valuszs.

running parallel and near to each
other, its inductance value would
be practically zero.  These four
inductance values (see Fig. 1) will
show how a number
lengtlis of the same gauge wire can
be bent into different shapes so as
to have difterent inductance values.
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of equal.

matter, however, to work out and
make use of inductance values
for such coils when the obvious
expedient is adopted of fixing the
relationship of length of coil-winding
to diameter of coil

Let us first of all restrict ourselves
to single-laver coils of which the
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TO
'REMIND
YOU

that the “Efficiency
Inductance” is still
the best on the market.
Compare the list below
with those published
for other coils,

Cole | ooy apacity condonar. | in Micrafarace. i,
a 75 to 325 00000 4 5/9
A 120 ' 525 000004 5/9
B 200 855 .000005 6 /-
C 285 b 1200 .000006 6/9
D 407 . 1760 000006 8 /-
5 690 ' 2875 000008 9/6
I 1040 . 4350 000009 10/3
G 1575 - 68co .DO0OT I 12/~
il 2250 o 9500 000071 4 14 /-
I 4300 ' 18000 000017 16 /-
] 6400 ,, 27000 000021 19 /-

76, Victoria St.,

ambrell bros.,Ltd. " s.w..
b (entrance in Palace St.)
’Phone Victoria 9938
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Get the Besf\i

om your Set

HE “M-L" Twin-Coil Intervalve Transformer will give
you the best possible results from your set.
Signals will come in with great strength and without that

distortion so detrimental to good reception.

Stoutly built, it is perfectly insulated and proof against dust and damp.
It pocsesces high primarv inductance combined with very low self-
capacity, and does not distort even when the Anode Voltage is raised.

Price 30/-
Carriage paid.

- o

The following is an
extract f~om a letter

we havz received
from a satisfied user.

I an. more than
pleased w'th the vesulls.
The grexly impro ed
receplion since filling
these transformers is
tndeed amazring . . .

Ready for mounting

We invite applications
from traders for tevins,

Write for full
particulars.

Tke M-L MAGNETO SYND., Ltd.,
Wireless Dert., Coventry.
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The
S VERLING

BABY
Loud Speaker

of
positively the most wonderful
little instrument so far offered
to the public

A marvel value and

a a a

! May be
heard in
any good
wireless
shop.

In bright black or brown
enamel,

£215 0

In black and gold floral
des’gns,

£3 0 O

120 or 2,000 homs.

The ““ Sterling” Baby Loud Speaker is just
the pleasantest thing you have ever listened
to. It reproduces perfectly—no distortion—
no jarring.

The demand is big; if you require one you

should order at once from your electrical
dealer or stores.

Buy British Goods only.

Advt. of STERLING TELEPHONE
& ELECTRIC CO, LTD.,,

210—212, Toitenham C:urt Road,
London, W.1,

WORKS DAGENHAM, ESSEX.

In replying to adverlisers, use COUPON on last page 3053
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The Construction of

Crystal Receivers

By Alan L. M. Dougias

Radio

—and the Crystal
Receiver still gives

the purest speech

IN spite of the very marked advance in the
design and construction of Valves, there
is no shadow of a doubt that the Crystal

still gives the purest speech.

Many remarkable long-distance reception
tests have been recently carried out, and would
show that the Crystal Receiver is far from being
superseded.

Even if you already possess a Valve Receiver,
it will be to your advantage to get this new Book
and build one of the super-crystal Sets described
init. Besides enabling you to make interesting
comparative tests, you will have a very useful
receiver as a stand-by in case your Valve Set
should fail you at a critical moment.

Published by
Rapio Press, Ltb,,
Devereux Court,
STRAND, W.C.z2,

Sold by all Booksellers and
Newsagents, or 1/8 post free direct

Press Series No. 6.

1n replying to advertisers, use COUPON on last page
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(Continued from page 36=.)
length of the winding is one-fifth
of the diameter (sce Fig. 2).  This
restriction is by no means a heavy
one, for we not only have at our
choice the size or diameter of our

WINDING

Fig. 2.—The coil discussed.
cylindrical former, but, in addition,

“the type of wire we put on that

former. By making use of wires
of difterent gauges and with ditferent
kinds of insulation covering, it is
possible to cover a considerable
range of inductance values with
these coils, in which the length of
winding is one-fitth the diameter
of the coil.

For such coils, an extremely
simple rule for calculating the
inductance value is given here, it is
believed, for the first time. A coil
of diameter 2% in. is taken as
standard, the lengthi of winding
on the cylindrical former being
1in. To work out the inductance
in microhenries of this standard
coil, the following simple rule may
easily be remembered :

Square the number of turns of
wive on the coil, divide the resulting
nwmber by 10, the answer 1is lhe
induclance of “the coil in wmicro-
henvies.

Thus, if the coil has 15turnson
it, cur calculation is:

Square 15, we get 225; divide
by 10, we get 22.5, which is the
inductance of the coil in micro-
henries.

With this standard coil of 2} in.
diameter and } in. of winding, we
can get a considerable rang2 of
inductance values. No. 20 D.C.C.
closely wound would give us an in-
ductance of about 10 microhenries.
With some of the finer wires we
should be able to get 50 turns in the
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3 in. at our disposal. The inductance
value for a standard coil of 50 turns
would be found thus: 50 squared
gives 2,500, divide by ' 0, we get 250
microhenries as the inductance of
the coil. ’
Having now established the simple
rule for calculating the inductance
of our standard coil of 2}in.
diameter, we mayv passon to a simple
rule by which we can determine the
inductances of coils of larger
diameters, always remembering, of
course, that the length of the wind-
ing must be exactlyone-fifth of the
diameter of the coil. The rule is:

Find the inductance as for the
standard coil of 2% in. diameter.
Then for every } in. the diaineter of
the given coil is above 21 in., tncrease
the standavd coil answer Ly a lenth.

An example will make the work-
ing of the rule clear. Supposc "hat
we have 40 turns on a coil of 3}.in.
diameter. Using the rule for our
standard coil, we work as follows :
40 squared, 1,600 ; divide by 10,
160 microhenries. Now 3} 1n.
exceeds 2%in. by three quarter-
inches. Hence we increase our
answer 160 by (fhvee tenths. A
tenth of 160 is 16, threc-tenths 48,
adding 48 to 160 we get 208 micro-
henries as the inductance of the coil
of .ameter 3} in.

In order to facilitate the working
of the ‘‘ square’’ rule for the in-
ductance of these coils of diameter
24 in. and over, a table of the
squares of numbers is useful. One
such table is given in Table 1.

Table 1 is used in this way. To
find the square of 43, find 4o in the
left-hand column and then look
along the row until the number
under the column headed 3 isseen.
This number 1849 is the square of 43.

One of the most useful features
of the rules and table given is that
thev enable us to work out quickly
the specifications of a coil which
shall have a given inductance value.
For example, suppose that we wish
to make a coil with an inductance
value of 230 microhenries on a
{former of diameter 3 in. The ques-
tion is, what number of turns will be
necessary in the three-fifths of an
inch winding on the former. We

TABLE 1.—TABLE OF SQUARES.

first remember .that 3in. exceeds

"2} in. by two-quarters of an inch.
-Hence, whatever the inductance

value of the corresponding standard
coil of 2} in. diameter, it must be
such that, on increasing it by two-
tenths of its value, it must give 250.
Let us try 200. A tenth of 200 is
20, two-tenths g4o0. Adding 40 to
200 gives us 240. This is too small.
Try 210. A tenth of 2101is 21. Two-
tenths of 210 is therefore 42.
Adding 42 to 210 gives us 252. This
is near enough to 250 for all practical

purposes, se we take 210 as the

inductance in microhenrics of the
standard coil of 2} in. diameter
with the same number of turns on it
as the coil we require.

Working our first rule back-
wards, we multiply 210 by 10 and
so get 2,100. ITooking in the body
of Table 1, our table of squares, we
find 2,116 is the nearest number to
2,100. This number 2,116, the tabl>
tells us, is the squarc of 46. Hence,
there must be 46 turns on the cotl
we wish to wind on the 3-in. former.
These 46 turns must wind closely
into a space three-fifths of an inch
(one-fifth of the diameter 3in.). This
works out at about 77 turns to the
inch, No. 32 S.5.C. would therefore
be a good choice of wire to use.

It may not be always possible to
make use of a coil of which the
length of winding is one-fifth of the
diameter. Simple rules for other
coils of different specifications can,
however, be given. l'or example, for
coils of which the length of the
winding is twice the diameter, the
following simple rule may be used :

Square the number of turns on the
cotl, multiply this square nimber by
the diameter of the coil in inches,
divide the vesult by 100, and the
answer is the inductance of the coil
in microhenries.

As anexample of the working of
this rule, suppose we have a coil
31 in. diameter, the length of the
winding on it being therefore 7 in.
To find the inductance of this coil,
count the number of turns. Suppose
this to be 200. Square 200, we get
40,000.  Multiply 40,000 by the
diameter 34 and we get 140,000.
Divide this number by 100 and we

Unxirs.
Tens. o ‘ I 3 4 5 6 7 8 9
—_— —t
10 100 121 144 169 196 225 256 289 324 361
20 400 441 484 529 576 625 676 729 784 841
30 Q00 961 1,024 1,089 1,156 1,225 1,295 1,369 1,444 1,521
40 1,600 1,681 1,764 1,849 1,936 2,025 2,116 2,209 2,304 2,401

50 2,500 2,601 2,704 2,800 2,916 | 3,025 3,136 | 3,249 3,364 3,481
60 3,600 3,721 3,844 3,969 | 4,096 4,225 4,356 4,489 4,624 4,761
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gel 1,400 microlienries as the in-
ductance of the coil.

Tor coils for which the length of
the winding is fixed as Dbeing twice
the diameter, it is easy to give a rule
for finding the number of turns to be
put on such a coil as to give a certain
inductance value. The rule is :

Multiply ithe given inductance
value in microhenvies by 100, divide
the wwmbey thus oblained by lhe
diameter of the coil in tnches. The
vesult is the square of the nunber of
turns.

Suppose we are asked to con-
struct a coil with an inductance
value of 3 millihenries, that is, 3,000
microhenries on a former the
tliameter of which is 3 in. Using
the rule given, we multiply 3,000
by 100 and so get 300,000. We then
divide this number by 3, the
diameter of the coil in inches and
obtain 100,000, This is the square

of the number of turns required.
We can cither find the required
number of turns from a table of

.squares, or we can work it out in the

Fig. 3.—A coil of a length equal
to twice the diameter.

foliowing manner : Try 300. Squar-
ing 300, we get 9o,000, which istoo
small. Try 310; squaring we get
g6,1co. This is still too small, but
we are getting nearer. Try 320
squaring we get 102,400, This is

February, 1924

now toolarge, so we go back to 315
and trv that. Squaring 315, we get
'99,225. -This is near enough for our
purpose, so we take it that our coil
must have 315 turns on it. As the
winding on the coil must extend for
6 in., the number of turns per inch
must be 315 divided by 6, that is, 53
No. 28 S.S.C. would do this easily,
and 26 enamelled wire would give
a value of inductance very little
below that required.

Simple rules have now been given
for coils for which the length of
winding is :

(i.) One-fifth the diameter, and
(ii.) Twice the diameter.
With these two types of coil all
reasonable values of inductance for
single-laver coils may .be obtained.

The measurement of the in-
ductance of a single-layer coil made
in a haphazard manner is much
more complicated.

A WELL-DESIGNED AMATEUR STATION,

Our photograph shows the transmitting and receiving station of Mr. Everitt, of Eltham, S.E.9.

The microphone is seen by the side of the transmitting key.

is a standard Burndept instrument.

3608
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The receiver (on the left)
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CAPACITY

Eliminate Interference

with the

3~-E.V.C.

(3-Electrode Variable Condenser).

Gratified users in all parts of the British Isles testify
that the 3-1.V.C. provides unfziling means of cutting
out Morse and other interference with Broadcast
Concerts.

THERE IS NO SUBSTITUTE FOR
THE 3-E.V.C.

Keen observers will notice that imitations are no longer
being advertiscd, and mey draw their own conclusions.
Beyond its value as a rejector, its application to

BRIDGE RECEPTION

provides unlimited scope for increased semsitivity and
selectivity,  Practically all  delicate electrical «ond
magnetic testing, measuring or calibreting apparatus
used in precision rescarch work is designed on Bridge or
Balance principles.

THE 3.ELECTRODE VARIABLE

CONDENSER IS THE BRIDGE

OF RADIO SCIENCE.

S:nd 3d. in stamps for our new 1924 Variable Bridge

Condenser Booklet, which contains much valueble
information.
Prices © roor mfd. pan<l mounting 50 47/6
‘oo1 mid. cabinet mounted .. b5

Obtainable from all high-class dealers, or direct from lle
manufacturers and patentecs—

AUTOVEYORS Ltd.

Radio Engiresrs and Contractors,
4, VICTORIA STREET, LONDON, S.W.r

Tel phone: Victori1.209. Telegrams: Autoveyor, Sowest, Londen

Ask your Wireless Dealer to show you

CLIX :
The Electro-Link with 159 Uses. :

CLIX will save you endless trouble with contacts 3

and terminals, which it entirely supersedes. :
CLIX must not be regarded merely asan ARTICLE,

priced 4d. 5
CLIX 15 A SYSTEM ! !! :
Wiring of all descriptions has been supzrseded by the :
CLIX SYSTEM OF STANDARDISED WIRING. :

MODERN WIRELLSS
mor .

o
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Attt | =y

UTILITY
ENDORSED
BY THE

EDITOR OF &

“WIRELESS I\ |

WEEKLY."” oy

CHEAPEST AERIAL

AND THE BEST

IN THE WORLD.

WIRL‘LESS experts are enthusiastic with regard to the uses of
our wire for indoor and/for outdoor aerials, and report wonder-
fully clear results with either crystal,valve or tube sets. Bare copper
wire exposed to the weather soon corrodes, weakening the incoming
signals, and neccessitates renewals. Our covered wire will not
corrode, saves renewals, reduces interference and holds all the
strength of the incoming signals. The ether wave penetrates the
coverings and provides an unexpected clearness of reproduction,
Obviously, insulated wire is better protected from storms than
wire uncovered. Pales are quite unnecessary and troublesome,

NSULATOCRS

Separate Lead-in, special earth wires are

ABOLISHE D.
LEAD-IN znd a greatly improvel

Carriage
10) ft. l/“E; Paid.
recej.tion is the result.

If you cannot get it from your local dealer, SEND US HIS NAME

AND ADDRESS. We will send 100 ft., sufficient for a complete

aer al, carriage paid for 1/ 8.

For a very low cost vou may EXTEND vyour phones and l>ud spe.ker TO ANY
PART OF THE HOUSE OR GARDEN.

Suspend  this aerial wh-re

you will,  CONNECT DIRECT TO
YOUR SET, WITHOUT SEPA?AIE

What scm: of our customers say:

300 ft.: “ Using Electron utire as an INDOOR pe:ial wit outf ~ny 1000 {t.
nsulztors. tie res: lts were astoni i ing, every B.B.C. Station
4/3 leing recei.el cnan S.T. 100 set.” 10/3
I removed my original acrial of 7 /22 hard copper and
500 ft re-erecled it with your cable, and resulls are much betier 1 mi'e
‘' and more slable. Z
6/3 Friends who have lislened are surprised at the resulls 17/6

i and the ease with which the wire is put up.”

Money Refunded if not entirely satisfactory.
Prices for larger quantities upon application,

NEW LONDON ELECTRON WORKS, LTD.,

99, Regent’s Dock, London, E.14,

TerEpnoNE ; East 1821, TELEGRAMS i ‘““Sransus, Loxcovg®

lIlIIIIIIIIIIIIIIIIIIIllIIIIlIIIII|IIII|IIlIIIIlIIlIIIIlIIIHIIIIIIIIIIIIlIlIIIIlIlIIlIIIIIlI.llIIIIlII_lMIlIIIIiI!_IHJl
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ITH pride in a noteworthy achievement and

complete confidence for the future, we

introduce to vou our latest Cossor product—the
Wuncell Valve now on sale at all dealers.

Future advertisements will
be devoted to its many points
ol superiority — its triple-
anchored filament, its hood-
shaped Grid, even more rigid
than that in the famous P1

its incredibly low wattage,
which enables it to work on
one battery instead of three.
And, above all, its wonderful

filament, which is wnof of
tungsten treated with a
fugitive coating of thorium.
Read these advertisements,
and when the time comes
for you to purchase your
first Dull Fmitter you will
be convinced that for the
most perfect and long-lasting
results it must be a Wuncell,

: Wuncell P3 with green top for

: Detectorand L. use 30 /-
: Wuncell P4 with blue top for

: Iligh Frequency use 30/-

I P1 and P2 Valves reduced to 1 2/6 cach .

February, 102}
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The next issue

of

“MODERN
WIRELESS”

should contain

YOUR

Advertisement

Take immediate ad-
vantage of the NEW
SERIES RATE
which greatly reduces
the cost of space:
Also book early so
that we «can give
you a good position

facing reading matter.

Write the Advertisement
Manager,

Scheff Publicity
Organisation,
Ltd.,

125, Pall Mall, London, S.W.r.
Phone: Regent 2440 (2 lines.)

COSSOR VALVE CO., LTD., Highbury Grove, N.5 t J

Gilbert Ad.
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ANY a man who advances
from the simple single-
valver to the large set, em-

bodying from three to five valves,
experiences the utmost disappoint-
ment when he comes to handle his
new acquisition. Even if he has
had the experience of working
with a-small outfit, and has a very
fair knowledge of the theory of
wireless, he may fail to get any-
thing like the expected results;
and even harder is the case of the
man who advances into the mys-
teries of the subject, not by gentle
stages from crystal to single valve
and from single valve to a bigger
set, but in one great leap by either
building or purchasing a large re-
ceiver straight away. Anyone
who has had a few demonstrations
or a little coaching from an expert
friend can handle a big set in
some kind of way, but he will not
get the best out of it until he
realises what a delicate and easily
affected piece of mechanism it is.
Some wireless books give one the
idea that a wireless sct, like an
expanding bookcase, can be in-
creased (uite easily in range and
power by the simple process of
adding either high-frequency or
low-frequency valves, or both.
Circuits are drawn which appear
to be perfectly straightforward,
and too often the beginner sets to
work to make up a large boxed-in
set, only to find when it is finished
that it is a noisv, cranky thing,
difficult to control and not at all
pleasant to listen to. As a matter
of fact, the addition of valves isa
business which cannot be done in
any haphazard kind of way. Oun
the high-frequency side the bug-
bear of the wireless man is oscil-
lation, which is encouraged if the
wiring is not carefully carried out,
and it components such as tuned
anode inductances and high-fre-
quency trans“ormers are not so
arranged that interaction between
them is prevented. With note
magnifiers we have to guard against
both distortion and howling. The
former may be due to bad trans-
former design, to incorrect plate
and filament potentials, or to the
fact that excessive grid current is

in the hands of beginners.

Handling a Multi - Valve Set

By R. W. HALLOWS, M.A,, Staff Editor

Sets with several valves are often disappointing when first tried, particilarly
Draetical hints and advice are here given so that the
best possible results can be quickly obtained.
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flowing through the wvalve being
operated upon the wrong portion
of its curve. The latter is nearly
always to be traced to interaction
between note-magnifying trans-
formers.

Let us consider the high-fre-
quency side of the set first. Un-
less we are using some special cir-
cuit, such as the Armstrong, we
can never hope to obtain quite the

Onoooaoooo

we may make use of the damping
effect of applying a positive
potential to the grids. When we
flatten our tuning we reduce simul-
taneously both the selectiveness
and the amplifying power of the
valves, whilst the damping effect
of a positive grid potential cuics
down the amplification consider-
ably. Hence if we strive to kill
oscillation by the extensive use of

o
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]
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SHE-——

Fig. 1b.—Using rectifier

full ampolifying power of each
valve. Were we to connect the
grids of our high-frequency valves
to the negative low-tension busbar,
and to tune cither our high-fre-
uency transformers or our anode
inductances as sharply as possible,
terrific oscillations would be the
immediate result.  We can stop
this in several ways. We may
introduce a certain amount of
extra ohmic resistance into our
circuits, thercby flattening the
tuning, we may detune a little, or

371

and low-frequency only.

any one method, the set becomes
as it were numb, and will not give
its best. In the well-handled sct
a compromise is effected. The
user knows that he cannot work
his high-frequency valves at their
tullest power, but at the same
time he does not fly to the other
extreme by making usec of excessive
damping. In this, as in so many
other things, the happy mean
must be aimed at.

It is most difficult for the be-
ginner at multi-valve work to



MODERN WIRELESS

learn to handle his set properly,
if he is to dealwith both high- and
low-frequency sides simultancously.
For this reason it is a gcod plan
to make some such arrangement

Fhones may be places across fhese,
the brass rods having been removed

Fig. 2.—Simple device using tele-
phone terminals and lengths of
i in. brass rod, enabling the low-
frequency valves to be cut out.
as that shown in Fig. 1, whereby
either the high-frequency valves
and the rectifier or the rectifier and
the note magnifiers may be used
by themselves. One can then
study the idiosyncrasics of the
two Jkinds of amplification, and
learn to make each do its best
work. Even with a boxed-in set,
it 1s not usually difficult to arrange
something of this kind either by
means of switches, or bv making
use of the simple method with

telephone terminals shown in
Iig. 2. Many sets are dithcult to

handle becanse the same high-
tension voltage is used for both
high-frequency and low-frequency
valves. High-frequency ampli-
fiers do not as a rule require any-
thing like the same anode voltage
as note magnifiers. A set arranged

in the way shown in I'ig. 3 may be
difficult to handle for this reason.
Fig. 4 shows the way out of the
high-fre-

pitficulty. Here the

-

use must not be overdone. Oc-
casionally one sees a set being
worked with potentials of from fcur
to six volts poritive upon the high-
frequency grids.  This certainly
has the etfect of killing oscillation,
but it generally means that if
there are two high-frequency
valves, they are doing no better
work than would be done by one
working properlv.  The addition
of a second high-frequency valve
has increased the tendency to
oscillation.  This las been coun-
teracted by the use of a high-
positive potential applied to the
grids of both valves, with the
result that as each is working far

below its proper power, their
combined amplifying effect s
little or no greater than that of one
alone. 1t mayv be stated as a

gocd working rule that onc’s aim

February 1924

how sharply the high-frequency
circuits can be tuned. As a rule,
when two- high-frequency valves
are used, it is not possible to oh-
tain absolute sharpness with both.
A little of the signal strength may
have to be sacrificed here. \What
we. must endeavour to find is the
combination of plate, grid and
filament potential that will allow
the sharpest tuning and will give
the loudest and clearest signals.

Do not, however, be led awav by
the lure of mere loudness. A sct
that is just upon the verge of
oscillating may develop very great
signal strength indeed, but this
will usually be accompanied by a
certain woolliness in the reception
of speech and music, and by a
considerable amount of parasitic
noises that entirely mar the quality
of the recep’ion.

gy ——siemlgia——
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Fig. 3.— How to use the same high tension for high- and low-frequency

valves.

should be not to have the grids
more than two volts positive with
respect to the negative end of the
filament, and if possible even this
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Fig. 4.—A set with extra high tension for low-frequency valves.

quency side of the set is first tried
out, and the voltage of the battery
B, is arranged to suit its require-
ments.  The extra high-tension
battery B; is in serles with B,
only so far as the note magnifiers
are concerned.

The potentiometer is a very
present help in. time of trouble
with high-frequency valves. Its

potential should be  reduced.
Much can be done by experiment-
ing until the proper adjustments of
filament and plate potentials are
found. If the filament voltage is
either too high or too low there will
be a tendency to oscillation, and a
similar result will be found if the
anode voltage is excessive. A
little experimenting will show just
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(This is not always a good method.)

The occurrence of what are
known as ‘‘ capacity ecffects” is
usually a sign that oscillation is
present.  Should vou find that as
your hand approaches the con-
trols signals either vanish alto-
gether or b.come very much
stronger, then the high-frequency
side of the set is not properly ad-
justed. The onlv time when
capacity cffects may legitimately
make themseclves noticeable is
when one is working upcn the re-
ception of very faint distant tran:-
missions, in which it is almo t
necessary to bring it to the verge
of oscillation (though it must not
be allowed actually to oscillate) in
order to obtain the maximum
sensitiveness.

Once the high-frequency valves
have been properly adjusted they
should be cut out temporarily,
attention being paid to the note
magnifiers. Here again it 1s
necessary to find the most de-
sirable potentials for both fila-
ments and plates by means of
actual experiment. The next step
will be to discover the amount of
negative bias required by the grid
of the second note-magnifying
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VALVE
AMPLIFIER \

DIRECT CURRENT —
CHARGING SET
&l 13 ¢

b as—
IR o TELEPHONES
([ SPEAKER 30/ GERRARD 5287-5288.

Nl &

! A,
. No.O LI ‘k
€..YSTAL VALVE SET £3 10 0 CRYSTAL SET 9/6

AND
WIRELESS APPARATUS

26 CHURCH STREET SOHO LONDON W.1.

PEAKER 20 BIOCINEMA WESTCENT LONDON.
.‘ ILLUSTRATED LIST SENT ON APPLICATION,

a
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’”,; ¥ DETECTOR
CHARGEP  £10 17 6
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1 CRYSTAL ONE VALVE

SET

TELEGRAMS

CRYSTAL '
2 VALVE SET
47 15 ¢

“In aclval vecepti .nm of broadcast speech
and music, good amplification was obs:rved
togethey with an absence of parasitic noises.

said of H.T.C. the

good TRANSFORMER

The H.T.C. Transformer is designed to give maximum ampiification without
distortion.

‘The success it has
aclheved, succeeds
good craftsmanship
and good materials,
observing good de-
sign. The H.T.C. is
made with a larger iron
core to function at fow
magnetisation.

Therefore, absence
of unwonted noises
and distortion due
toill design. Proved
exceptionally efficient
on 5T .i00—one of
the most rigorous
teststowhicha trans-
former may be sub-
ject.

15/-

“ In retaiting your transformer at 15—, | consider you make a free present
of a 10, - note with each one.”’ T, IF. M., London,

Trade Enquiries Invited.,

H.T.C. ELECTRICAL CO,, LTD,,
2 & 2a, BOUNDARIES ROAD, BALHAM, S.W.12.

TELEPHIONE : Battersea 374.

LENGTH + 25"
HEIGHT « 26"

Let the LITTLE GOLIATH

help you—
The small lathe with the large capacity.

Amateurs who get the most out of wireless make their /
own sets, A small lathe is the key to successful work,

and means economy. All small parts in brass, ebonite, /
wood, etc., quickiy and easily made on the LITTLLE /
GOLIATH, the z-in. lathe with the compound side-rest. /

Our list will interest you—it's free,
Send this coupon to //
DRUMMOND BROS, Ltd., ~ .= .~

E L 2 oy
a g g K o RN
Reid Hill, Guildford. - .= 7 7 @G5
- Ob-'b‘\\:‘@
Send in unseated envelope / " goo\-“ Q\é‘ 0‘\"
for td. Please w.ite A ﬂ&\\\ 2
distinetly. - RSEERS 0\" & Q’b\‘,}

P
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The new Book of S.T. Circuits

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

T VERYONE nceds this handsome volume of new
j S.T. Circuits. The fame of S.T. 100, the dual
v amplification Circuit using but two Valves yet
giving the signal strength of at least four, has spread
throughout the country. Many thousands of Wircless
enthusiasts are using this Circuit with every success.

Other S.T. Circuits cqually as useful and likely to
become quite as well known are given for the first time
in ‘“ More Practical Valve Circuits;” by the Editor of
MoODERN WIRELESS.

=

“ Morc Practical Valve Circuits”
contains the fullest data for over 8o
differcnt 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
Receiving Set without further help.

Bound in
full cloth,

No matter how much or how Iittle
experience you may have had in
Wireless, the moment you decide to
build vour 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.

GultertAa,

In replying to advertisers, use COUPON on last page
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valve, at any rale in order to pro-
duce undistorted reception. Per-
sonally, when two or more stages
of high-frequency amplification are

O

MODERN

Another very common fault with
both liome-made and bought sets
is that the secondary circuit, where
there is a double-circuit tuner, is

S—

L

==

&

Fig. 5.—Negative bias placed on grids.

in use, I prefer to fit a grid
biasing battery even to a single
note magnifier, or to both if a pair
are in use. No harm can come of
this, and it does eunsure thatl even
the strongest signal is not dis-
torted.  Many ready-made sets
are turned out without provision
for grid bias. These can never
give really good reception ; such a
battery should therefore be fitted
by the user, being placed as shown
m Iig. 5. One cf the best wavs of
making up a grid biasing battery
is to purchase a couple of the re-
fills sold for the long cylindrical
pocket torches. Inside the card-
board case of eacli will be found
three round cells of respectable
size, which can be slipped out by
removing the bottom of the case.
If wires are soldered both to the
positive elements and to the zinc
pots of these, itis easy to make up
a battery giving anyv desired vol-
tage. Wlile tests are being car-
ried out the cells should be in-
serted one at a time until the best
potential is found.

feft with the batteries and all the
large components isolated from
carth. This means that {here will
probably be a potential difference
between it and earth, and there-
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the carth side of the primary coil.
The whole secondary is {hen
earthed, which in most cases
makes both high- and low-fre-
quency sides noticeably casier to
control. Instead of the lead
mentioned, a small single-pole
single-throw ‘switch may be used
so that the secondary may be cither
carthed or not at will.

It is desirable in any case to
earth the cores of both note-mag-
nifving transformers, and this can
be done very casily if the secondary
is already earthed by running
leads from the cores as shown in
I'ig. 7. Earthing is a simple cure
for howling caused by interaction
between  low - frequency  {rans-
formers. Another  excellent
method of eliminating all inter-
action noises is to cncase the
transtormers in metal-lined boxes,
earthing the lining.

With the multi-valve set the
process of searching is very much
more difficult than it is with a
single - valver owing to the in-
creased number of tuned circuits
If the set is provided with a double

fore a capacity effect which is circuit {uner and with tune
\
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“~Earthing the
Qosed cirewild.

Fig. 6.—Earthing

likely to produce noises in the set.
Luckily this difficulty is very
easily overcome in no matter what
tvpe of set. All that one has to
do is to solder a lead from the low
potential side of the secondary to

|
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=
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Fig. 7.—Transformer cores earthed.

375

WWW-_americanradiohistorvy. com.

the closed circuit.

couplings between the high-fre-
quency valves, there will be no
fewer than four condensers to adjust
even if reaction is altogether cut
out. In order to be able to pick
up any desired signal rapidly with
1 large set it is desirable that it
should Dbe possible to make it for
the time being as unselective as
may be. For this reason we can
dispense for the time being with
the secondary circnit and the
variable coupling which it entails.
This can be done by means of a
tune-standby switch, a handyv forin
of which is shown in Fig. 8. We
may also replace one of the anode
inductances, if tuned anode coup-
ling is used, by a resistance of
50,000 to 100,000 ohms. This
will leave only two circuits to be
tuned—the aerial and one of the
anodes.  Searching can thus be
quite quickly done, and as soon
as the desired. transmissior has
been picked up, we can ftirst of
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all replace the second anode in-
ductance and tune the circuit, and
then throw in the closed circuit of
the tuner and adjust this finally.
There 'is another use for the

tune-standby switch which is not
If we are

very generally known,

2099900929990

Fig. 8. —Tune-standby switch.

trying to  separate two sets of
signals upon almost the same
wavelength, we can obtain very
great selectivity by working with
the loosest possible coupling be-
tween primary and sccondary cir-
cuits. There is, however, at times
the drawback that the very loose
coupling may tend to make the
set oscillate. Elimination can be
accomplished to a very satisfactory
extent in quite a different way.
Turn the switch over so that the
set is working upon a single cir-
cuit. Couple the A T.I. and the
C.C.I. very closely together, and
after having tuned the former to
its best point, move the closed
circuit condenser’s knob gradually
first in one direction and then in
the other. It will often be found
possible to tune out the unwanted
signal in this way, the secondary
circuit acting as a wave-trap and
absorbing the frequencies that are
not desired.

Another most desirable com-
ponent of the multi-valve set is
the series- parallel switch seen in
Fig. 9. This enables the aerial-
tuning condenser to be placed in
series for short-wave reception,
and in parallel when one is work-
ing upon the higher wavelengths.
In this connection it should be re-
membered that it is always most
undesirable to use too low a
capacity when the condenser isin
series. Oscillations from the aerial
must pass through it; hence if its
capacity is very small the re-
actance to high-frequency currents
will be great, from which two
results will follow : signals will be
weak and the set will show a
distinct tendency to oscillation.
It is a good general rule so to
regulate the inductance and
capacity of the aerial circuit that
the series condenser’s value is
never below .oo03 ul%. \When
the condenser is parallel the con-
ditions are ditferent.

The qualitv of the earth is ot
very great importance with the
multi-valve set. © Should it be bad
or should the lead to it be of thin
wire with a poor connection, a
large resistance will be set up and
the set will again oscillate very
readily.

The conclusions to which one
comes, then, are these. It is not
wise to tackle a big set until you
have had considerable experience
with a single-valver. When you
do become the possessor of a
multi-valver the best course is to
get used to it by stages, becoming
perfect in the use of high fre-
quency and rectifier or rectifier
and low frequency alone before
you endeavour to handle the com-
bination. There are few sets that
cannot be improved by the ad-
dition of such devices as have been
mentioned in this article.  All of
them are quite easy to fit, and
there is none that entails any great
outlay of either time or money.
Do not imagine that the fewer
controls a set has the easier it is
to work. Exactly the opposite is,
as a matter of fact, the case. It
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may surprise you when I say that
on the four-valve set that I use
for broadcast reception there are
no fewer than twenty-three controls;
yet this set is far easier to handle
than another provided with the
number,

fewest possible The

Fig. 9.—Series-parallel switch.

reason is that one has at hand a
means of checking any undesirable
exuberance, no matter what form
it may take or in what part of the
set it may be situated. Though
a large array of knobs in sets may
look forbidding at first sight, it is
by far the easier to work with once
you have got used to it.
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A  HORIZONTALLY DIRECTIONALS
LOUD SPEAKER =

By E. II. WOODS.
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The accompanying diagram illus-
trates the simple construction of
the home-made reproducer for vari-
ous sound frequencies of broad-
casting. The sound waves it will
receive pass vertically through
the horn. They are then reflected
from the sides of the right pyramid

= Moleing ro bo/i

White ceflelond
cellvivia shee, \
f

4 Filling of prreh
o sawdusrt

Section.

down and outwards, striking the
surface of the table upon which
the reproducer is placed. To give
the producer the advantages of a
solid horn, all hollow spaces were
filled with a mixture of melted
pitch and sawdust before setting
into place. The appearance of a
finished article is greatly increased
after the customary finishing of all
wood work, by placing between
the four uprights sheets of white

celluloid. With a fine fret saw, the
pattern was cut (before setting
i position) and coloured paper
mounted on the back to improve
the appearance. As places in this
celluloid sheet showed a tendencv
to vibrate at certain audible fre-
quencies, small pieces of celluloid
were cemented on the backs of
these portions.

Ihis reproducer, which may be
small in size, can find a fitting

- 541 %Q IH‘7

Fin'shed Cabin t.

b

o g—

place anvwhere in the room. There
is very little distortion of speech
or music, and the music is right
there in the room and not at the
end of a long hall I am con-
templating the building of another,
having its three radiating surfaces
in the form of half a hexagon, the
middle surface having a clock set
in its centre, so that the reproducer
may take the place of my clock
on the mantelpiece.
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B.T.H. RADIO VALVES

are made in the same factory as the world-renowned
Mazda lamps. They bear the B.T.H. monogram, the
sign and symbol of perfect reception.

B5 TYPE 30/- each

The latest development, the
B5 Valve, takes only 0.06 of
an ampere, and can be oper-
ated from standard dry celis.
It is fitted with a standard
4-pin cap, thus obviating the
use of a special adaptor.

Filament volts 2.5 to 8 volts
Filament current .06 amp.
Anode voltage 20-80 volts

R TYPE 12/6 each

There is no better “general
purpose’’ valve than this, the
amber tinted B.T.H. “R”
valve. 1t functions equally
well as detector or amplifier,
and, in fact, gives excellent
results on all circuits—reflex
and otherwise.

Filament volts 4 volts
Filament current 0.63 amp.
Anode volts 40-60 volts

B4 TYPE 35/- each

free from distortion. Tt is
the ideal valve for loud
speaker work.

Filament volts G volts
Filament current 0.25 amp.
Anode volts - 40-100volts

The B4 Valve gives a con-
siderably greater amplifica-
tion than the ordinary “R”
Valve, consumes little mare
than half the current re-

To ensure Safety in Transit

B.T.H. Valves are sent out in specially
strong cartons—as shewn in the illustra-
tion. When packed for despatch the valve
rests snugly in a thick felt jacket. In
this way risk of breakage is reduced to
a minimum.

The E’éfi‘tishomson-Houston Co. Ltd

Wholesale only

Works : Rugby London Office: Crown House, Aldwych, W.C.2
[llliliilﬁiiiﬂlllllillhii‘IIHHllHIHHIIHllllllllillﬂlll“lllllllllllll"iii'1||i||‘HﬂlU!HHIHiIH Buy British Goods ornLy {000 e

In replying to advertisers, use COUPON on last page 377
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SCIENTIFIC M.S. 1.

3o

10

but slightly
thorocughly tested

SPECIAL
REDUCTION

of a limited number of new
shop-soiled Units,
and perfect.

Fevruary, 1924

THE UNITS ARE

PRODUCTIONS

COMPLETE RECEIVING SET comprising

CONDENSER UNIT, ) )

TUNER, complete with two cuils covering
Broadeast wave-band.

DETECTOR UNIT,

REDUCED PRICE £10-13-6

Usual Price £16. Carriage UK. s/- extra

The distinct utility offered to the experimenter
by the UNIT System has yet to be challenged,
and we realise that additional H.F. or L.F.
amplifying units may be required. These may
be purchased at the sante discount.

M.S.1. INTERVALVE TRANSFORMERS

are undoubtedly the finest that money
can buy. Badly designed irgnsformers made
of inferior materials are allloo numerovs. Here
in this M.S.1. Production, you have a
component built by the highest technical

Do not

miss this

Prod:u tions.

Marconi

Scientific Instrument Co., Ltd.,

opportunity

but

and London

call
40, DEAN 5TREET, SOHO W.1. or send remittance and obtain your set by return of post.
Thesz M.S. 1. UNITS are built of t'e famous M .S.I. Scienti 7c

purchase at our

They will gi € you the utirost satisfution if you
le.omean M.S.I. Unit owner.

Showroom : 1
1

8

WORKS ; 70, Dudden Hill Lane Willesden, N.W.10.

Telephone : illesden 2617.
London Depot: 21 25,St. Annes Court, Dean St.. W.1.
London Showroon

s

Telegrams :

40, Dean St.,

Oxforc St., W.1,

A ok, VRt

Telephone :

Thermasin o, Willroad, London.
Telephone : Gerrard 7745-6.
Gerrard 77456,

skill with unlimited experience.

I They are constructed on purely scientific lines, the soft iron I
wire core being Lrovght out roxnd the outside of ihe coils, thus

l forming an efficient shield (o e:traneous magnetic fields, The I

coils arewound with the finest grade double silk-covered wive,

ensuring the minimum amount of low frejuency distortion, l

PRICE :

Unscreened - - = 25/-
Mounted & Screened 30 -

Details and Prices of other erally efficient components, |
hick you are well adissed to ia orporate (n that naw set you
propose building, may tehal upon application.

TERMINALS,

: Very handy ter-
: minals for Aerial
EEarth and Bat-
: tery Wires, ete.
: Beautifully fin-
tished and ob.

Upon the reliability of your apparatus depends the success

of your experiments. With Gamage Accessories you are
assured of the utmost results. The prices, too, are the lowest in London.

: tainable in two i With these dscided ad\'anr_ages, it weuld seem almost {olly to g0 elcewhcre.
. different shapes, : 5
: ) : Write for your &y )y The Dest
as illustrated. : wopy ﬂf o 2\721” E” putg Coerid ‘is

] __ . Tlusirated
! peror =3 ! | WIRELESS PERMANITE
: either : | CATALOGUZ Regd. No.
. type. . It contains 143 341
: : Bargains in Highly = sensitive.
: Post 2d. cverything, from Clear,  powerful
0 aoaoooo0a000 R R L R E R R rE T a complele set resullts.  Remains

LEGLESS VALVE HOLDER. shown. AIR CIELECTRIC TYPE.
. 8 2 R B No. 1. .00035 mifil. Circular No. 3. .0005
]\‘;]c\eileﬂzlfgtf}zo g;‘ gﬁst:ebol:;ﬁ;c[ﬂ:; lssix’tll‘})leeegzletsg ebonite top and bottom, en ebonite top, bottom and case.
present no ditficulties even to the mere : cased in celluloid, lingraved Engraved ebonite
s canee PR

novice, as it is its own template. ‘The RS Scl")‘l((’-l (“IS iltus 10/- S\.C‘ﬂe' 1’°5t69<l-
illustrations show front and back views. I\‘.'“ edl. Fostod. d Abo' A ('000\' &

Post 3d 0. 2. .00045 mfd. cbonite top & 1 ottom, encased

Ditto. (As Illustra- 11 6 in celluloid. ]-.ngravedlB/

Tustomters are advised to come and see Gamnage's ted). Post gd. ivorine ccale. Post 9d. =
.mproved apparatus—you’ll not only get better results, .0oor mfd. Circular; ebomte top and bottem, encased

but save on every accessory or part you buy.

to the smallest

(Faraday House Calibration).
mechanically perfect, 1o fixed and

polished rounde.l edges.

in celluloid. Engraved ivorine scale.

accessory, and longest.
a card Price per
will large
bring it Specimen
ber
e Post ] 6
FREFE. l free.

Post od.

in ad pustinent

Nos. 1 and 2 AIR CIELECTRIC TYPE VARIABLE CONDENSER
Best workmanship, electrically and ge==
movin: tanes,and a maximum
capacity of .ooo3 mfd. Top and bottont pancls of matt ebonite with
Fitted with engraved ivorine scale, as

mfd. Circular;
12/-

the

mfd. Circular;
fit,

15/-

Male in the best ebonite. Terizinals
lic jered and the socket is a perfect

g FULLER’'S BLOCK
a Wireless Accumulators. o
SPECIAL OFFER
of ex-Govt. Stock,
but absolutely un
used. Exceptional
value.

R T

Creterereas

amps.
Postage 1s.
Boxes to hold § of :
these, fitted with lid ¢

*ames " 10/6

6 volts 40

and carrying 2
1/6:

Postage 1s

4 volts 40 21/
mr” 31/6

Postage 1/6
strap. Each,

1 od Postage extra.

‘Five accumalators and box seut carr. free ;

............... 306G00606006d008006660D6088G

i

..~N|,. i
U | 2

|

MR g -

HANCY COIL HOLDER.

This Coil Socket is a most useful accessory for

amiteur and experimenter.

2/3

Post 3d. Price

All prices now ruling at Gamage’s are remark-
ably low.

order your
prices increasc.

It is therefore strongly advised to
equirements inumediately before

A. W. GAMAGE, Ltd., HOLBORN, LONDON, E.C.1.
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Some Further Notes on “A Useful
Three-Valve Receiver.”
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MODERN WI{RELESS

By M. G. FERGUSON,

So much interest has been aroused by the article on A Useful Three-Valve Receiver™
in our December issue, that the following additional notes will be welcomed.

oga
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S there has been some con-
siderable  correspondence
about this receiver, con-

cerning which an article appeared
in the December issue of MoDLERN
WirikrLrss, I have wventured to
write these further notes, in the
hope that il may be of interest to
those who are constructing, or
who have constructed the set.
One or two correspondents have

FROM EXTRA H.T.
0-000)
MF

LT +
@]

React
+

= (o]
XUY@

é TeL

Fig. 1.—Houw to cut out first valve.

written to know if the set could
be made more flexible,  This is a
perfectly simple matter, and can be
achieved without any_ alteration
1o the set, though improved results
will be obtained if very slight
alterations are made.

The following combinations can
be accomplished with the set:
(1) three valves; (2) two valves,
detector and L.Y. ; (3) two valves,
H.F. and detector ; (4) one valve,
detector only.

(2) DrerECTOR AND L.I'.—Switch
off master rheostat ; remove H.I°.
valve (left-hand valve on panel);
connect a .ooor fixed condenser
" across plate and grid sockets of
H.F. valve holder (see left-hand
portion of Ilig. 1). Clix terminals
will be found to be of service here, as
they fit tightly into the sockets.
If you live within a few miles of
a 13.B.C. station you will find this
a distinctly useful current—and
valve-saver, as no diminution in
signal strength will probably be
noticed with the removal of the
H.F. valve. The circuits will have
to be retuned.

(3) H.F. axp DETECTOR.—Switch
off master rheostat; remove L.I%,
valve (right-hand valve on panel) ;
disconnect extra H.T.+from plones
+terminals (it is of utmost im-
portance that this should be done
before any fresh wiring is added,
otherwise vou will short circuit your
H.T. Dattery); connect by short
lengths of flex the H.T.+ terminal
to phones+, and phones - to ve-
actance+ (see right hand portion of
TFig. 1, which shows clearly the
disconnected extra H.T. wire and
the fresh external wiring).

(4) DerECTOR ONLY.—Combine
instructions for (2) and (3).

Now there is one drawback to
methods (3) and (4); the primary
of the intervalve transformer i5s
left connected in the H.T. circuit
and in shunt with the phonecs,
As tlie resistance of this primary is
different from that of the 4,000 ohm
phones or telephone transformer,
you will be losing an app:eciable
portion of the plate current
through the primary winding, and
signal strength will suffer consider-
ably. Therefore it is advisable to
find a method of = cutting this
primary out when not using the
L.F. valve.” This can be done quite
simply without upsetting. the sim-
plicity of the wiring of the set.
Two fresh terminals are added to
the panel in the positions shown
in Tig.. 1 (marked X and Y).
Fig. 2 shows the altération in the
wiring (it is copied from p.123 of
the December MoDERN WIRELESS,
and shows the Dbottom left-hand
corner of the back of the panel).
Tirst, the wire connecting the O.P.
of the transformer to the Polar
condenser is cut and removed
Detween the points A and B ; the
wire connecting Z and O.P. is

also cut and the two ends of the

wire soldered to X and Y ; and
finally a fresh wire (shown dotted)
is soldered to H.T.+ and Y. In
practice, when the L.I%. valve is
functioning, X and Y should be
connected by a short piece of wire
or copper strap; this should be
disconnected when the L.F. valve
is taken out of its socket ; by this

379

m'eans the primary of the tran-
former is cut out of the circuit
1 have carried out these alterations
on my own set, and can testify to.
its adequate working under the
loregoing = conditions. . In- Hamp-
stead, Birmingham, Bournemouth
and Glasgow have all been heard
on detector only, aund with very
pleasant strength in the plones
with H.F. added. A word of
warning : when the H.F. valve
is out, if reaction is being used on
what was the tuned anode coil
with H.I", in, this recaction should
be used with still greater caution
on broadcasting wavelengths, as it
is now much easier to cnergise the
aerial, . . |

The advantage of the master

. "~ 91005
] POLAR CONDENSER

8

\ <

Fig. 2.—Alteration of wiring.

rheostat will be appreciated in
these experiments. As soon as the
best positions of the separate fila-
ment rheostats with regard to one

another have been found, they
should be left alone, and the
control worked entirely on the
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Fig. 3.—The circuit when using
one valve.
master rheostat ; thus the removal
of one or two valves simply means
a little more resistance on the
master rhcostat thrown into the
circuit.

Tor those who stuly the theory
of wireless, the circuit arrived at
by the removal of the H.IF. valve
may be of interest, and Iig. 3 is
given to show the actual circuit,
Although this circuit is by no means
a new one, as many people have
tried cutting out H.F. valves, it
is rarely mentioned in print.

I owe an apology for two errors
in the December article tha I
overlooled ; in the detailed wiring
diagram the left-hand I’olar con-
denser should be .o003, and not
;0003 ; also in the middle of the
first coluamn on page 123 ‘‘ (the
middle terminal on the top of the
panel) ’’ should read ‘ (the second
terminal . . .}.”

onooopooooonocoooog
O Celluloid Varnish 0
E for Self- B
O Supporting Coils O

(m] By Raymond P. Wales 3
Ccooooonooooooooono

An excellent insulating fluid which
can be casily made by .the ex-
perimenter has for its base celluloid.
Drying very quickly, more so
than shellac, it combines high
insulating qualities with a beautiful
gloss, strong body, not masking
the original colour of the coil or
instrument treated. The com-
position 1s made by dissolving
scrap celluloud such as photograph
film in acetone, which can be
purchased verv cheaply. The
photographic film should be first
scraped of its gelatinous emulsion
by immersion in lye water, hot
water or household  ammonia.’’
The coating is then easily removed
by scraping.  The cleaned cuttings
of the film are then shaken in a
corked Dottle with the acetone,
more acetone being added if the
mixture becomes too thick, or
more celluloid if it has a tendency
to tlow too easily,

February, 1924
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= A New Crystal . Detector 0
= By A. E. STONE. 5
(] O
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Detector is case of adjust-

ment. By case of adjust-
ment is meant, not only finding the
sensitive spot, but keeping the
point on this spot when the hand
is taken away. With many detectors
it is casy to find the sensitive spot,
but as soon as the adjusting knob
is released, either the pressurc on
the point alters, or the spring causcs
the point to shift and the whole
operation has to be performed again,
to the detriment of the point and
of one’s temper. )

With the arrangement shown n
the accompanying drawings the
adjustment is very easily made, and
once it is made the point cannot
move unless actually knocked or
very heavily jarred. Also the
pressure on the point is casily
adjusted and is not influenced by
the weight of the hand on the
adjusting knob. Thisdetectoris very
simple in construction and can be
made by any amateur possessing a
drill brace and some taps and dies.

The following description will be
found helpful, the part numbers
being shown in circles on the
sketches.

Tarts 1 arc brass pillars ¢in.
diameter by about r1}in. long;
clamped between these pillars and
the cbonite base are soldering tags
Part 2 for the connecting wires.
Near the upper end of each of these
pillars is a hole through which the
rods Parts 3 and 4 can pass freely.

Part 3 is a brass rod }in. dia-
meter by about 2in. long to onc
end of which is soldered the
cryvstal cup which can be bought
anywhere for about 3d. This cup
should not be soldered centrally on
the rod but about }in. off the
centre.

Part 4 is also a }in. diameter
brass rod 2} in. long to one end of
whicl is soldered a picce of copper
strip } in. wide by about .oo03 in.
thick bent into ““U” shape, a
shown in sketch. To this copper
strip is soldered the contact point,
whichisa piece of copper wire about
44 gauge. The gauge is not im-
portant so long as the wire is lairly
fine. This point should be about
{in. off the centre line of the rod.

With the crystal cup and the
point thus mounted off the centre
line, the point can be made to
touch almost any spot on the face

L I ‘HE first essential of a Crystal

3¥c

of the crystal by rotating the rods
judiciously.

It is cssential that these rods
rotate and slide to and tro freely ;
but there must also be enough
pressure on them to maintain them
in any position. This is achieved
very simply by the springs, Part 3.
These springs are plain strips of
phosphor bronze, 1}in. long by
1 in. wide by .020 in. thick, secured
to the top of the pillars by 6 B.A.
screws and having the end which
presses on the rod bent toa “V ”
shape, as shown in the enlarged
view. They should be made to bear

“on the rod with a good pressure. By

this means a very simple but cth-
cient adjustment is obtained.
The following 1s a list of the

material required :—

I picce cbonite, 4} in. by 1in. by
any thickness desired.

2 picces brass rod, }in. dia. by
11 in, long.

EBONITE KNOB SCREWED ON
€ BA x 38" BRASS SCREWS

R0
O)

748 A x72 Brass ScREWS N\
EBOMITE 4'2°4 1'% 6" TH

Envarce View
. SHOWING Srnma@

¥ V" SHAPED AT END'

Yo Guib= THE RaDs

@ ANﬁ@

Ccns’ruct 'onal details.

-

piece brass rod, } in. dia. by 2 in.
long.

picce brassrod, § in. dia. bv 24 in,
long.

picces ebonite rod, §in. dia. by
4 in. long.

2 pieces phosphor bronze, 11 in. by
1 in. by .o201n. thick.

piece copper strip, 13 in. by ! in.
by .003 in. thick.

4 B.A. soldering tags.

crystal cup.

4 B.A by 4 in. countersunk lead
brass screws.

2 6 B.A. by {;in. checse head

brass screws.

Small picce fine copper wire for the

point. Gold- ilver wire is

better for the point as it docs

not tarnish, but is slightly

more cxpensive,

]
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Improve the tone

of your reception
( p |

L

This is a 1eally eflective tonirg ard Anti-distortion Cevice. Provide
regative grid potential and starcard leak resistance to smcoth cu
transformer distortion, Simply plugs into valve holder—no connection
to be made.

Price complete with grid cell and resistance, 9 /6.
A Pure-tone
Single Valve Amplifier.

A complete low frequency amplifying unit, wlich also comprises
the above toniny device. The transformer has been specially selected
for the purpose, aud when u ed with the new “Weco” dull emitter
va'ves gives very pure amplification and accumulators are not required.
Awplifier in oak case, price £2:5:0. B.B.C. tarrifl 5/-

i/"‘

[GENERAL WIRELESS ITD
21. GARRIGK. STREET /
LONDON '+ W.C.2. ]
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Tube. - ”
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and here’s the reason
The strong filamont of the Penton largersarca for the collection of the
Valve, moans full sarvice and long clectrons, giving a high amplication
life. Although a low consumption - factor. It eliminites all distortinn by
valve there is no question of fragile permitting a - steady emission  of
filament. A patent spiral Anode  electrons frowm the filament.
carries the necossary heating current 5 N :
during process of manufacture and Aun enclosed anode concentrates the
= ' e o heat gencrated, on to the filament,
the filament therefore leaves the ik o ieime: S e i 1
factory entirelv new and unimpaired greath ueing cngth ot fite.
—a vast imoroveaent on the ordin- The Penton Low Consumption Valve
ary type of high cansumption valve has a large bulb and an open plate
in which the filament sufers the which ensures a low temperature by
ejlects of manufacturing strains. albhwing any heat generated o be
The patent spiral Anode olers a immediately dispersed.
Your Accumulators will last 4-5 times longer than when using
the ordinary R type Valve. Will operate satisfactorily using
PRIMARY or DRY CELLS as filament lighting supply,
IThe PENTON ENGINEERING CO,,
e s
15, Cromer Street, King’s Cross, W.C.1.
Telephone : Tele rams ¢
MUSEUM 4681. “TRPENTOBAIL, KINCROSS.”
GET A “PENTON” AND NOTE THE DIFFERENCE.

In replying to advertisers, use COUPON i last page
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APAGE OF
POLAR

GUARANTEED
ACCESSORIES.

Guaranteed Accessories are making it

“pPolar’” Battery Tester-

Fitted with 4% volt bulb for testing
individual units of H.T. DBatteries,
Spare bulbs 2} volts can be supplicd
for testing L.T. Batteries,

¢ Polar” Cam Vernier
Coil Holder,

A “Polar” unit which has brought the

tuning operation to the point of perfertion.

“ Polar” Cam Vernier 2 coil Panel
Mounting 13/-

Price, with bulb 3/-.  Spare bulb 6d.

" mo 3 23/— possible for every home in the country
: o z: L f o578 to be equipped with efficient and

economical wireless sets,

|: I

100
n

1
oyl

‘¢ Polar Universal” Coil
Holder.

The ‘“ Polar’ Condenser,

The **Polar’” Holderstat

is a standard valve-holder combined with
a really efficient tilament rheostat. Its
action is smooth, silent and reliable, .
The regulation of the filament is operated
by rotating the milled cbonite outet ring
on which is mounted the small cbonite-
knob, seen in the illustration.

The *“Polar’ Holderstat, which is of
British workmanship throughout, can be

"This condenser offers the soundest operating
principle. 1t works on an open scale, the first
1/4 of which contains on'y 1/10th of the con-
denser's: capacity, thus permitting an absolute
vernier over the scction of scale mainly used, -

Compared with the ordinary vane type of con”
denser, therefore, in which HALF the capacity is
cramped-and crowded into the first 1/5th of the
scale, the superiority of the “ POLAR ” is obvious
to every thoughtful Amateur.

The * Polar Universal ” enables experi-
rfenters to obtain wider limits of varia-
tion when coupling two circuits.

It consists of two parts. One is fixed
and the otber is displaceable either
in" the same plane, or at right
angles toit, orif may be COMPLETELY
REVERSED,

No other coil holder on the marfiet ofiers
these olivious advantages nor the “Polar”

“POLAR” Condensers are supplied in the
following capacities: .001; .0002; .0003 and
.0005.

Prices:  Upmounted, 11/-;

Guarantee of sound workmanship and
satisfaction.

Mounted = - - 13/~
For Pamel Mounting 10/6

fitted as simply as the ordinary holder by
drilling the usual four holes in the panel,
The “ Polar ”” Holderstat,

Price 7/6. Mounted, 20/-,

_¢“ Polar” Fuses and Fuse Holders.

Where vou have a valve you should have a fuse. The “ Polar ” filament fuses protect valves. The “ Polar " filament fuses cost vou 7d. cach. With.
out them you run the risk of having to pay atleast 12/6 to replace a valve unnecessarily spoiled. ** Polar " Fuse Holders, wmounted, 2/— each :
Panel Mounting 1,6, ’ n ’

SE
S

RADIO COMMUNICATION
.,  COM

LTD. odififoe -

T T HH%

32-35NORFOLK ST, LONDON.W.C.2 s
Branches:

GLASGOW: CARDIFF: LIVERPOOL:

bt it iz

NEWCASTLE. SOUTHAMPTON
23 Comnguood S1 19, Quwens Yerrace.

82 In veplying to advertisers, use COUPON on last page
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a number of simple cxperi-
ments were given by which

the reader could gain experience
in dual amplification reception.
This month T want to describe the
practical details of the attach¢
case set, so that the experiments can
be carried one stage further and
the complete set made up. It will
be remembered that the set is
cne that is to be completely self
contained, 7.e., not only the ap-
paratus but both high and low
tension batteries must be included
in the case. Owing to its great
filament strength a Peanut valve
is used, the low-tension current
being supplied by a large dry cell.
The attach¢ case used for the

IN last monil’s Junior Tiireless

The “Junior Wireless’’ Attaché Case Reflex Set

By PERCY W. HARRIS, Assistant Editor.

A cery simple and inexpensive set for portable wuse.

]
OO0O0B300000000000300330033100000000000000000002000°5005005

particular set described measures
16, by ol in. by 4 in. deep.
1t the ~various components are
mounted on a board there is no
need to spoil a case, for when it is
not desired to carrv it about in this
fashion the whole mayv be casily
removed. To make up the set we
require first of all a piece of board
about §in thick, measuring the
inside length of the case by any
thing from 7 1in. up to the width
of the case. [f vou have not bv
vou a set of components you wish
to use for this particular set, the
following list will Lelp vou.

Components required
~2 variometers. (Those shown
were made by Peto-Scott, Ltd.).

dao0oggaonn

1 crvstal detector. (LEnclosel).
(Rayvmond).

1 valve socket.

1 Peanut valve. (Wecovalve).
filament resistance.  (1.C.13).
terminals for hoard mounting.
fixed condensers, 0.001 pJ7.
fixed condenser, 0.0003 |-,

1 intervalve transformer (that
shown was a “ Magnum.”)

1 large dry cell.

3 13-volt high-tension No. 22
copper wire and insulating sleeving.

N D -

Constructional Details
Tirst of all rub the board down
with sand or eme-v paper and,
if vou desire, give 1t a coat ot
varnish  stain.  1’lace the vario-
meters in  the position shown,

This single-valve reflex receiver is simple to make, and yet will operate a loud speaker within four or

five miles of a broadcasting station.

383
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The valve works off a single dry cell.
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securing them by wood screws
passing through from the underside
>f the baseboard into the wood of
‘he variometers. Besure that these
screws are not too long or they
~ill penetrate into the windings.
T'he valve socket must be suitable
lor board mounting and can either
se the conventional form of a 4-pin
jocket (if you buy a Peanut valve
vith the 4 pins) or the special form
>f socket sold” with the Peanut
1aving the American type base.
{t is an advantage to use the
t-pin socket as you will be able
0 try the set with other dull

:mitter valves in this way. Actu-
illy, in  the set described, the
special form of base was used

22cause 1 had one handy.

WIRLELESS

Plan view of complete receivey

In laying out your parts, see
that you adhere to the arrange-

ment shown, for this has been
worked out to keep the leads
as short as possible. You wilt

notice that certain of the leads are
flexible.  These are the leads taken
to the batteries. The flexible wire
should be rubber covered and if vou
take some lengths of ordinary
electric lighting flex, untwist them,
and remove the cotton or silk
covering, vou will find this just
the kind of wire most suitable.

About the Circuit
There is not much to add about
the circuit, for it has been fully
described in  Junior Wireless for
Of course, you could

last month.

revruary, 19z;

use a fixed inductance with a
variable condenser in both the
aerial and the plate circuits if you
so desire, but if you do so you will
have to choose condensers and in-
ductances which will fit into the
comparatively limited space. You
will notice that the variometers
are so arranged that their dials
are vertical and not horizontal,
as this is the only way they will
fit into the attaché case. If you
have a case large enough it is pre-
ferable to arrange that the dials
are horizontal. This will enable
you to manipulate the set more
easily.

The aerial and earth {erminals
are taken to the variometer as
shown and a fixed condense >f

#

iy

|

Wiring diagram.

When used with small aerials it is advisable to connect a fixed condenser of

about .0003 uF across the aerial variometer.

354
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§CALLERS COLUMN

Buy Best Goods at Low Prices.

No Post Orders at these Priccs.

TERMINALS (COMPLETE WITH NUTS).

j Telephone ...........oooiimniiiiieneieens doz. 1/=
@ Large W.0 4 for 5., doz.  1/3
¥ W, 0. Pilla cveieer. 4 for  5d.
£ small Pillar 1d. each; doz. 103d.
Switch Arm, 12 Stu tkelot 1

s and ) 4
small Variometers, 250/650, with knob and bush

3/, 2/8, 2
Larger Variometers, 250/650................ 4/9,3/92/1
fgranic Variometers, Ebonite, 350,650 ............ 15/
2-Way Coil Heigers, for Duolateral Coils, 5/6, 4

3-Way Coil Holders, for Duolateral Coils, 6, 11, 5

Phillips R Type Valves ..........ooooooiviniiies 11
Stop Pins, with shoulder........ 2 a 1d.; doz. 5d.
£ Fixed Condensers......... .oo1, 10d,, up to .oo5 173
Fixed Condensers, .0o6 .. 1/6
vaive Pins, doz. Gd. 9d.
2, 4, 5 B.A. Nuis.... 6d.
£ Basket Coils............... 2/-
Spade Terminal Tags ad.
§ varic Couplers, with Knob, Wound D.C.C 411
Glass Enclosed Whisker Detector 1/6
High-Class Whisker Detector (large) enclosed... 2/6
Fine Perikon, 2 Crystals, enclosed .3
smaM Perikon, 2 Crystals......... 2/-
Bell Wire, D.C.C., 1.3, 20 g............ yards  6d.
Twin Flex ................12 yards, 1'8; 4 yards 7d.
Plug Coils, Ebonite ... 1/-, 9d.
Extra Quality, diito on base .................. - 1.3
Pillar Terminals, Nut and Washer, 2 B.A., 2 for 6d.
Edison Bell Shaped Coil Plugs .................... 1/3
Switch Arms. . ... 8d., 9d., 10d., 1/
Filament Resistances.. 2/3
tgranic Resistances. 6

Igranic Vernier............

4 Cat’s-Whiskers, onc gold.
single Basket Coil Holders..
Variable Grid Leaks..... .
Lissen Variable Grid Leaks..
Pin Terminals, screw pattern.
Spade Terminals, ¢ ew pattern

Shaw’s Genuine Hertzite.. 9d., 1,-
Grid Leaks and cSondensers, .0003 3, 2/-
Valve Sockets, with shoulder and 1/-
Basket Coils, Duplex Waxless, 2/-
100,000 Ohm Resistance ....................... 1,6
§ variometer Ebonite D.S.C. ..... ... 4/9
D.C.C. Wound Tapped Coils. , 1,9, 1/6
Double 'Phone Cords....... pair  9id.
D.P.S.T. Switches, special ... 1/3
$.P.D.T. on Ebonite... 18 to 2/3
D.P.D.T. on Ebonite 111 to 2/9
2 B.A. Rod, 12in............ 2 for 5d.
Basket Coil Holders, for 3 coils.........ns 5/6
Plug and Socket, brass.......... pair 1id.
Pocket Lamp Batteries (best).... ....0for /3
special Filament Resistance, very fine valuc... 2/~
D.P.D.T., Nickel Switches for panci mountin 2/-
Fil. Res. Dials, 0-10, 7d.; with Knob....... 9d.
Real Ebonite Slider Knob and Plunger . 6d.
Set of Names (r2), engraved black or white 6d.
Insulated Hooks..............ccooooi cach 1d.
Copper Foil......... per foot 4d.
Best Zincite and B ch ; 8 1/-

Loavee.. B4, pair
Ebonite-Turned Valve-Holder and Nuts...... 1/3and 1/~
SHEMAC. .. .cvvvereeiennnieerreree e bottle 5id.
| Tinned Copper, 16, 18, 20 gauge in stock.
88 Formo Fil. Resistances, best
Accumulator, (Rotax),6 v. 80 amps.

” 0o 4 v. 40 amps. .. ..
A o0 o0 4 vy, 60 amps. ............
Rubber Lead-in Wire, 10 yards.........

Edison Bel, lixcd from .0002 to .001........... 1/
Edison Bell, Fixcd from .00z to .006 L2/~
Edison Bell, Grid leak and condenser.,.0003 ... 2/g

HONEST GOODS AT THE RIGHT PRICE.

LLO EVE!

POST ORDER COLUMNSE

MODERN WIRELLSS

0DY!!

NO POST ORDERS except for goods in these two columns, and at prices marked, which include §
all post, rail and packing charges, U.K i

ALL ORDERS EXECUTED at the EARLIEST POSSIBLE MOMENT IN STRICT ROTATION k&
FOREIGN ORDERS EXTRA POST,

BRITISH MAKE
Fully Assembled.

RAYMOND VARIABLE CONDENSERS

Ebonite Bushes.
Narrow Spacers.
Metal to Metal
Bearings.
Ebonite Dial &
Knob, complete
with end plate®
001 e Bl | AT Seter
00075 .....5/6 | 001 ....7/6
:gggg ------3/52) ‘00075 ......6/9
e 32 | 10005 .59
‘0001 ... 2/8 | 0003 ... 5/2
Fully assembled with Peg. Post and Packing
N
cotnpletewithend plates. Foreign post. 1/- sct.

HEADPHONES. Postage, 1 - pair

4,000 ohms '‘ Sidpe’’ genuine ... 149
4,000 ,, Brunet genuine ... . 1511
4,000 Fellow’s Lightweight ....... ... 1876
Premier B.8.C., 4,000 ohnis, very fine value... 16/11
Sterling 4.000 ohns, latest model, B.B.C....... 25, -
N. & K. Standard, latest model.... 112 9
21

Raymond, 4,000 ohms, high class...........ceene .

ERICSSON * EV " TVPE PHONES
‘ 4,000 ohms, Thousands sold last season.
| Lovely tone. 13/9 per pair. Post, 1/- pair.

VALVES. Post, 1/- each,

MARCONI D.ER.............coin 21 -
EDISWAN A.R.D.E.. 21/-
EDISWAN CJSSOR P.1. 12/6
MULLARD ORA ... o 12 6
MARCONE R 12°6

Other Makes from 7, -,

L.F. INTERVALVE TRANSFORMERS.
51 Radio instruments, Ltd. (1) .
51 lgranic shrouded ... (2} ...
5—1 Formo shrouded 18 — (3)
5 -1 Raymond ...

On Transformers (1), (2) and (3) goodst
of 1d. in the 1/- given free to callers.
Post free.

H.T. Battcries (very best only).
60 v. with plugs, post 1/3.........
36 V., post I/—.cociiniinnnnn. 5

CRYSTAL SETS, ALL KINDS.
10,6, 126, 176, 21/, 28/6.

EDISON BELL, LISSEN, DUBILIER Parts Stocked,

. onl

PLEASE.

Accumulators, high-class goods, 4 v. 40 amps.... 20/~
Fixed Condensers, .0003 to .o0r e 1/8
Fixed Condensers, .002 {0 .005.... 1/8
Fixed Condensers, .0o6 .............. . 2/~
Ebonite Valve Holders, 8 nuts, each 16, 2 for 4/~ |
Ebonite Dials and Knob, turncd ebonite, 2/-, 2/6
D.P.D.T. Switches, small size, on ebonite base... 3/3
8.P.D.T. Switches, small size, on ebonite base...  2/9
Variable Grid Leaik, pencil pattern.................. 2/6
Two-Way Coil Holders, 3 qualities, all good

value, no rubbish.......o.ooien .. 5/6, 6/6, 776
Three-Way ditto, as above ............ .. 6/9,7/6, 8/9
Twin Flex for Extension Leads, 12 yards......... 2/3
Grid Leak and Condenser, .0002, 0003, .C003 2/9
Grid Leak, 2 megohms ........ R R o 1/4
Pin Terminals, screw pattern 1/-
$pade Terminals, screw patte 1/-
Ebonite Coil Plugs Shaped an 1/6, 1/3
4 cat’s-Whiskers (gold, silver, etc.).......... ... 6d.
Bell Wire, D.C.C., I.LR.C......... 1/-
109,000 ohms Resistance 276
Switch Arms, very good quality. complete with

128tUAS o 2/ -

valve Sockeats, polished, with shoulder and nuts

doz., 1/6; 3 doz. 4
Shaw’s Genuine Hertzite Crystal 1
Double Phone Cords, with screw terminals..
Basxet Coil Mcllers fo 3 coil , onst nd
Basket Coil Holders, single, with coil plug
Filament Resistances (not cheap rubbish) 2
Very Special ditto (limited number)............oooeee
Terminals—

Telephone, W.0. Pillar, with nut, all good size,
oz.

best possible quality.. doz 1/9
Terminals, Large 2 B.A,, 2/6
Variometers and Knob, 250/650. 46
Basket Coils, up to 3,500 metres, bo . 2/6
Crystal Detectors, all best quality, not Junk,

enclosed, large whisker..........ooviiiiiine 3/3
Crystal Cetectors, enclosed, smaller whisker ... 2/9
Crystal Detectors, enclosed, farge, Perikon, 2

Orystals ...oocvrviieiiiiiii e 3/9
Crystal Detectors, enclosed, slightly smaller,

Perikon....... 00500900900 2 0TS0 actnolMaa0I00E0000 373
Many Other Detectors, open tvpe, 2/, 276, 2/9, 3/—

LISSEN PARTS.
Transformers 16/6 3
V. Grid Leak.. 2/9
V. Anode Res.. 2/9
Reactance......... 20/ |8
Transformer T.2 . 25/- ¢
Lissenstat ......... oo e /9
Coils from 25 upwards. ALL PARTS STOCKED.
Edison-Bell Variometers, ebonite...............oee 15/
Ditto Fixed Condensers up to .001.. 1/9
Ditto Fixed Condensers up to .006 2,6 |
Ditto Grid Leak and Condenser, .co 3/-
Ditto Shaped Coil Plugs, ebonite 1/6
Ebonite Condenser Ends ............ 1/9
American Pattern, Dial and Knob . 1/8
Variometer, on Ebonite Bail Retor 10/-
fgranic Variometers, Inside Winding . 15 /-
Sets of 12 Name Tabs, black or white . 1/-
Insulating Sleeving, all colours. .. 6 yards 2/9
Amplion Junior Loud-Speaker. o 42/-
Baby Sterling ditto................... 55/-
Best Knobs, Bushed 2 B.AL... 4for  1/6
D.P.D.T. Switches for panel mount 2/6

TRADE AND RADIO CLUBS SGPPLIED. -
1 advertise what I sell, and sell what | advertise.
SEND FOR FULL POST LIST. (Stamp.)

LARGE NUMBER OF BARGAINS TO CALLERS ONLY. CANNOT ADVERTISE PRICES.
Right Reserved to Return Cash.

SN

RIGHT OPPOSITE £
DALY’S

K. RAYMOND

22

HOURS
OF BUSINESS:
DAILY -9 to 7.45

GALLERY DOOR

27, LISLE

STREET,

i

SUND, 10.30 to 1

WwW.C.2

RIS

ST

T replying to adverlisers, use COUPON on last page

*PHONE : GERRARD 4637.
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vays useful—

HEN your Accumulator runs down, or your

Valve burns out, or your H.T. Battery

suddenly develops noises—these are the
occasions when you would give almost anything
for some means of “carrying on.” Why not
forestall these possibilities by making a Crystal
Set now?

This new Book by John Scott-Taggart, Editor
of *“ Wireless Weekly " describes three useful
Sets which can be made by anyone without special
skill in the use of tools.” In fact, the simplest
of them (illustrated above) can even be con-
structed of material you would find around the
ouse.

All have been designed to give good results with
a range of, say, 25 miles from your nearest Broad-
casting Station,

Get a copy ‘of this Book to-day—even if your
present Set seems immune from breakdown, you
will never regret the time spent on building a
Crystal Receiver.

Radio Press, Ltd

BEVEREUX COURT. §TRAND. V.C.2p

February, 1924

Contents

Some General Principles,
The Question of Licences,
Parts of theWireless Receiver,
Crystal Detectors.
Inductance Coils.

The Construction of the
Crystal Detector.

|

l

|

5

!

I

I

I

| Connecting up the Receiver.

| Operation of the Set,

| The Variable Inductances.

[ The Telephone Condenser.
Operation of the Circuit.

I Erecting your Aerial.

: Insulating your Aerial.

[

|

I

I

I

General Dimensions of the
Aerial.

Constructional Details when
using Masts,

The Down-lead and Lead-in.
Adjusting the Span of the
Aerial.

Twin-wire Aerials,
The Earth Connection.
The Aerial-earth Switch.

! Some remarks on Tuning.
Receiving Paris Signals,

[
L

JUBLISHERS OF AUTHORITATIVE WIRELESS UTLRATUR®  From all Booksellers
and Newsagents, or
L/7% post free direcs

ow to make yourown

Ero"adcast Receiver
- B__ Jn chtt-Tauqqart.F_.lnst.

386 In replying to advertiscrs, use COUPON on last page
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0003 uF is placed across the
second variometer. The reason
for this is that the capacity of the
aerial is absent from the plate
circuit and as the average aerial
has a value of about .0oo3 ubF
a condenser of this value com-
pensates for the absence of the
aerial.

Wiring up

When wiring up, solder all the
leads and make them as short
as you possibly can. Also make
sure that vou slip over the wire
a suitable length of insulating
sleeving, for you do not want
{wo wires to come into contact with
one another and so short circuit
the batteries.

Using the Set

When you have finished wiring
up, place the high-tension batteries
in the positions shown, joining
them up in series with one another.
The positive side goes to the tele-
phones and the negative is con-
nected to the positive of the drv
cell which is also connected to the
filament. The negative of the drv
cell goes to the remaining ilexible

lead. Tlace the Peanut valve in
the socket and slowly turn on the
filament resistance until the fila-
ment glows a dull red. Par-
ticularly note that the Deanut
valve does not burn with anything
like so bright a filament as many
other dull emitters, and indeed in
broad davlight yvou may have
difficulty in seeing whether it is
alight at all. Now place the cat-
whisker on the crystal at what
scems to be a suitable place, place
the telephones on the head and,
having set the right-hand vario-
meter about half way round, turn
the left-hand of aerial variometer
until vou pick up signals, from your
local station. Now rcadjust the
second variometer until best signals
arc obtained. When this has been
done you will need to readjust the
crystal to find the most sensitive
point. If signals arc very strong
de-tune them somewhat to find the
best setting on the crystal, for it
is casicr to set a crystal on weak
signals than on those which are
very strong. It you are within
six or ten miles of a broadcasting
station vou should try the experi-
ment of running a single wire

MODERN WIRELLSS

round the picture rail of your room
and using this as an aerial. The
ordinary earth connection can be
used. This will require some re-
adjustment of the aerial vario-
meter, but the plate variometer
will have about the same position
as when used on your outdoor
acrial.  Six miles away you should
get quite good signals in the
telephones with eight or ten fect
of wire in this way and at greater
distances a bigger indoor aerial
can be used. On a good outdoor
aerial you should be able to work
a loud-spcaker sulficiently well
to be comfortably heard in a small
room and I should not be sur-
prised to hear that a loud-speaker
can be worked at a much greater
distance in this way. I do not
suppose vou will hear the other
broadcasting stations on an indoor
aerial unless it is taken up into the
roof, but on an outdoor aerial you
should be able to hear one or two
others at least, although I do not
claim that the set is very selective.
With verv small aerials a fixed con-
denser of .0003 uIF across the acrial
and earth terminals will improve
signals,

i Nest month’s issue of

Spring Nuinber.

MophnrN
| WinrkLuss (March) will be a Special
There will be 50 per
and the

| cont. more text than usual

price will be 1s. 6d. This price will
only apply tc this cularged issue,
after which it will be 1s. us usual.

Not ouly will this extra_large issue
he the lirgest wircless journal vet
published, hut the contents wiil be
of an estraordinarily interesting char-
acter. Jlvery endeavour has been
made to make the number particularly
attractive, and the publishersanticipate
that there will be more than an
ordinary demand for this issue. Tho<e
who are accustomed to buy MODERY
AWIRKLENS casually from a bookstall
would be well advised to make =ure
that a copy of the Special Spring
Number is reserved for then.

The articles, illustrations, printing
and paper will be of the highest
quality, and the members of the
editorial staft are using their hest
endeavours to make the next issue of
Mopury WiRLLEss a  superlatively
tine production.

Many new ideas and developments
will appear for the first time in the
Spring Number. For example, there
will be full details of the * ST. 100
Star » cireuit, and detailed instrue-
tions for making a two-valve receiver
using this eircuit so adapted as to be
self-contained. Becanse of its purity of
speech and loudness of signals attain-

able, this simply coustructed set will
have a very wide appeal. This
development  of the ST. 100 circuit
is absolutely fool-proof, and tens of
thousands of those who have hecome
interested in the ST. 100 will look
forward with eager interest to this
circuit and set.

Another important circnit deseribed
by John Scolt-Taggart, F.Inst. P,
AMNT.E.E., which gives two stages
of high-frequency amplification, and
two stages of note magnification. with
only two valves, will be found ex-
tremely cftective for obtaining loud
signals over long ranges. The extra
staze of high-frequency amplification
which is iutroduced without the ad-
dition of another valve enhance: the
value the more ordinary type of dual
circuit greatly.  To many, this article
will undoubtedly be the mest attrac-
tive feature of the whole issue.

Aunother two contributions by the
pen of the Editor will consist of an
article on ¢ Dual Amplification Cir-
cuits I can Recommend.” and the first
long instalment of a series of articles
dealing in a very detailed and con-
prehensive manner with the theory
and practice of dual amplification.
Tach article will deal with a section of
the subjeet. It is only because of the
Jarge number of text pages i MopERN
WIRELESs that it will be possible to
give this information in serial form.

Mr. Perey W, Harris is describing a

 IMPORTANT NOTICE.

' Announcement redarding Next Month’s Special Sprin3 Number |
of *“ Modern Wireless."” i
|

very successful threc-valve Reinartz
receiver for broadeast receplion, em-
bodving some novel ddeas, Fullest
details are given in Mr. Harris's usual |

lucid stvle and he is also contributing
an important articlc on a receiver
using three valves, the first two acting
as high-frequency amplifiers.  DMany
experimenters find ditficulty  when
using two stages of L.I°, but this
article will make matters very simple.
Mr. 1larris's reputation as a writer of
realty sound construetional articles,
dealing with sets he has fally tiied, is
unrivalled and he is giving of hix best in
this special isste.

Mr. Kendall is deseribing a success-
ful two-valve powcer amplifier of
simple design, which may be used in
conjunction with the other sets des-
cribed in the issue.

Numerous tables of highly useful
technical data will also be a feature of
the issue, and there are one or two
surprise items which we do mnot, at
this ~tage, desive to diselose.

The whole issue Is well worth five
chillings, and this would be thoe
ordimary price were the edition limited
to. 20,000 copies. On the 100,000
scale, however. the cost of production
is greatly rednced aud the benefit is
passed on to the reader,

ON NO ACCOUNT SHOULD YOU
MISS TIUIS SPECIAL  sSPRING
NUMBER.
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HIl Metropolitan-Vickers
Company have a cablegram
from Mr. H. P. Davis, Vice-

President of the Westinghouse
Commpany of Pittshurg, wishing
to correct a possible impression
that might be gathered from state-
ments made to the Press that the
Westinghouse ' KDIKA " Station
was and is making no special
etfort to be heard in Great Britain,
The cablegram continues : ** West-
inghouse America have co-operated
with Metrovick daily since early
October to improve transmission
reception conditions so that re-
radiation KDIKA may be possible,
31st December personally sent from
KDIA through 2AC Greetings
and Wishes for a Happy and
Prosperous New Year to all English-
speaking peoples. Haveevery hope
vork of KDIXA and 2AC will bring
about reception of American pro-
grammes in Great Britain and even
Continent as readily as is now done
in America.—H. I>. Davis, Vice-
President, Westinghouse.”

The enormous amount of pre-
Liminary work which has been
necessary for these tests has pro-
bably not been rcalised. As long
ago as September, 1923, the \West-
inghouse  Company inaugurated
their 100-metre  transmissions,
with a power of 1} kav., and the
Metropolitan - Vickers Company,
who are in close techmical associa-
tion with  Westinghouse, com-
menced to  receive and report
on these broadcasts. Since that
date the power input has been
considerably increased and the
strength of reception has improved
accordingly. ‘There appears to be
considerable  misconception  on
this point. The powerof the KDL A
station, while small in comparison
with commercial radio-telegraphy
stations for long distance work,
is now greater than the combined

EQHDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
In Next Month's “ Modern Wireless" :

HOW TO MAKE A REINARTZ RECEIVER
FOR BRIGHT OR DULL EMITTERS
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power of all the B.B.C. stations,
and not very small, as has heen
previously stated in the Iress.
The increase of power referred to
raised some fresh difficultics, as it
was now found that the reproduc-
tion of speech and music was
usually so distorted as to render
it unintelligible.  This was due to
the phenomenon of ‘‘ night dis-
tortion,” and is caused by slight
changes of wavelength.

lo overcome tlus difficulty the
associated  companies  arranged
special experimental transmissions
taking place in the early hours of
the moruing after 4 a.m. Greenwich
time, when the normal American
broadcast programme had ceased.
By this means the best adjustments
of the transmitter were arrived at,
with the result that the first
intelligible programmes Degan to
come through in time for successful
re-radiation here before the. close
of the old year. There is still, of
course, a great deal to be done in
the way of improving the quality
of the speech and music and of
eliminating static interference. On
Saturday, January 5, the entire
evening programme from Pitts-
burg was re-radiated, from the
very first item by the Westinghouse
Employees” Band to the relaving
of 'the Arlngton time signals at
3 o'clock on Sunday morning.

A large number of letters has
been received by the Metropolilan-
Vickers Company from listeners in
all parts of the British Isles
I'rance, Belgium, Switzerland and
Scandinavia, commenting on the
surprisinglvy good quality of the
re-radiation. One correspondent
in London even went so far as to
declare that the quality was as
good as, if not better than, he had
experienced a fortnight previouslv
when listening in Pittsburg itself
to KDINA,

0
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Making a Loud-
Speaker from a

O
a
O
O
O
O
O Lampshade.

ooooooo

O
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HIE necessary parts for a neat-
looking home-made loud-
speaker, asillustrated below,

can usually be found in the box
of ““gadgets” of a radio cxperi-
menter.

Tirst a brass bracket, } in. by
$ in. by 6 in. high, is screwed to
a wooden base measuring g in. by
3 in. by 1 in, in the centre of
which two terminals have been
screwed. At }in. from the top of
the bracket a hole (§ in.) should be
bored.  Next a cylindrical block
of wood 1 in. in diameter and a
brass cup, for example, the holder
of the lampshade which is to serve
as a horn, are fastened on to the
bracket by means of a 1} in. bolt.
The screws of the shade holder
will serve to keep the earpiece in
place.

Earphone
2000 ohms

Rubber
was/\;;—s /

Melallic
lamyp shade

Wooden
T cylinder

8 Brass
brocket

A novel loud-speaker,

Over the face of the phone place
a rubber washer with a centre
opening slightly larger than the
exposed part of the diaphragm.
Next, an ebonite cylinder, 1} in.
i diameter, and 1 in. long, is
placed on the rubber washer and
a similar washer is placed at the
other end of the cylinder.

Iinallv a lampshade is fixed by
wires to the end of the ebonite
cyhinder, as in diagram, the wires
being bound round the tops of the
screws of the shade holder.

4  CORRECTION.

We vegret that owing to a printer's
ervor in the advertisement of the Igranic
Electric Co., in the January issue, the
price of the Vernier friction pencil was
gwven as 7/-.  The price should be 2 [-«
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“CURT
300 musson a O
‘ . - en:u.gl.l {0 be heard eight feet away.”

WE

taneously automatic in operation,

Price, 12 (57755

and purity of a crystal receiver.,

IS REFLEX. .=

UD SPEAKER

cand I get Newcasile on a loud-speaker sirong
J. I, C. Putley,

CLAIM FOR THE GURTIS
REFLEX the following combination

of characteristics which places this

truly remarkable instrument in a category
exclusive to itself.

Perfectly faultiess reproduction at all degrees of
audibility.

A simplicity of control which is practically instan-

Entire absence of self-oscillation.

Absolute iimmunity from all hand capacity effects.

Will receive all British Broadcasting Stations,
Combines the power of four valves with the simplicity

Y TEST

The RADIO-STRUCTA

The I1deal Home Constructor’s Set, of unegualled vajue
which combines ELEGANCE with EFFICIENCY.

Includes complete equipment for the high-frequency
tuned anode coupling, with intervalve reaction circuit of
the Simplex Radio Chart, as professionally used for recep-
tion of All-British, Continental and American Broadcasting.

eesensseasansnis INCLUSIVE PRICES:cceceee
2-Valve ... £5 5

3- 0

- 4-

These Radio-Struclta Models are manufactured under licence

of the Marconi Wireless and Telegraph Company, Limited,

5 0
£8 0 0
. 210 10 0

astessevsnsscsesanantanan Nty

CRYSTOR COWL

oy INSULATORS:s .
gl AERIAL -
Guaranteed 3
X uM'aximum 1/6 f
Efficiency. per pair £
LEAD-IN, o) g
4/- each. < .003 each

The Name

CURTIS

is a guarantee

and the respective prices quoted above include ihe Royalty
payableto this Company for the use of their circuils. Pure
chasers of these Radio-Structa miodels are therefore relicied
of any anviety from the possibility of future litigalion.
Also supplied completely wired, ready for
us=. 2-Valve, 30/-; 3-valve, 40/-; 4-Valve
50/- extra.

of dependable
values,

LGOOT

S

-00035

|
/3

each,

PETER CURTIS, LTD,

34, WHITFIELD STREET,
LONDON, W.1l.

Telephone : Museum 8489

| (Off Tottenham Court Road).

[ELECTRIGSL woRKS)

WIRELESS For
B.B. DRY
C. BATTERIES B‘é;c' |

No. 1 W. To connect in Series
e insert straight Ter-
Standard Pocket minal in Spiral of

Lamp Size—4% volt
with patent spiral
wire terminals and

next battery. Bend
spiraland thusensure
permanent electrical

“ Worth
Listening To”

Type “ A"

0

plug sockets to take
Wander Plugs.

connection without
soldering.

Type “H.A” }- £4 15 0
Type “I11.11.A.")

—

, .
Connect as sllustratcd. Palent applied for.

PRICE CARRIAGE PAID, ‘7 /- PER DOZEN, WITH PLUG.

Standard Sizes :

No. 2 W. Slab, 18} volts, 8-volt tappings, Size approx.
9x1x 3ins. .
No.4 W. Slab.

Price 3/~ each

. 8volt tappings. Size approx.

10 x 1% x 8ins. ) - wow 8/8 5
Ne. 5 W, Block, 60 volts. 3-volt tappings. Size approx.
0} x 8} x 3}ins. .., . 12/ 4,

Prices include Wander Plug, Carriage Paid.
Manufactured by Telephone : VWalford 617.

The BRITISHBATTERY ('

CLARENDON RD., WATFORD, HERTS

In replying to adverlisers, use COUPON on last page

Note :— 1 doz.=51 Type “B.” For the first
Used v?tus. laced time provides for additional
sed units replaced B e
castly, BRITISH MADE control through a 6-position

switch - - - £515 0

Wrile to-day for Lists 315 and 316.
FULLER’S UNITED
ELECTRIC WORKS Ltd,

Woodland

Heath, E.
London Depot:

LOUD

Works, Chadwell

58, High Street, W.C.2. -
Deinenstrations of the **Sparta”
Loud Speaker ave given during
broadcasting houvs at Gamages,
Harrods, Selfridges, The Ser-
vice Trading Co , 289-92,High
Holborn, City Accrnulator Co
Lid, 79, Mark Lane, E.C.,
and at our own depots

SPEAKE

www.americanradiohistorv com
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G.P Kendall & E.Redpath e ;’ﬁ@ N\
An invaluable source S Gopeat
of information to all

interested in Wireless

Over £60 worth of Radio
information for half-a-crown

OR a reader of Modern Wireless to enlist
the services ol its technical statf costs him
2/6 for every question he wishes answered.

500 Wireless

Questlons And vet—Lbecause the accuracy of every reply
A d can be trusted implicitly—many hundreds arc
nswered. answered every week.

By G. P. Kendall and
E. Redpalh.

: This Book is conveniently :
: arranged and indexed so :
: that the necessary informa- :
* tion is instantly available, @
: The following are some of :

i the sections :—

i Aerials, Earihs, Waves, Tuning :
I Coils and Condensers, Valves, :
¢ Reaction, Batterics of all kinds, :
: Crystal Sets and Amplifiers,
: 6rid Leaks and Condensers, :
: Toud Speakers, Wire, Inter- @

. ference, Morse Signals,Telephone
. Receivers, cte.

Supposing you wished {o obtain replies to 500
questions you would run up a little bill of no less
than £62 10 0, and yet vou can obtain a book
giving the replies to five hundred of the most
useful Radio questions for halt-a-crown.

Probably a large number of the questions which
have been troubling you for the past few months
—and which have consequently retarded your
frogress—are actually answered in this Book.
Why not get a copy to-day ? TIts information is
wonderfully complete, and as will be scen from
the svnopsis cmbraces every possible phase of
wireless,

RADIO Press Ltd.

Devereux Court, Strand, W.C.2.

SERIES No. 13

Gil'ert 4.

Post free 2/8

RADIO PRESS
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OME people are fortunale
enough to have very large
outfits of tools so that any-

thing required for a special purpose
is always at hand when needed ;
but most of us are not so well off
as this. There are some tools which
are so seldom required that it
seems hardly worth while to provide
them for emergencies that will not
often occur.  Still, when they
are  necded they are needed
very badly, and unless we either
have them to help us or can
m proyise something to take their
place, the job in hand cannot be

(Wonx To BE TURNED

Fig. 1.—An improvised lathe.

completed. There is an old saying
that necessity is the mother of
invention, and one can often man-
age 10 devise something with the
help of the tools already in the
workshop which will do almost
as well as the special tool or
apparatus that is called for.

Suppose, for example, that you
arc faced with the problem of
reducing the diameter of a bush
or of some other round component
made of ebonite or brass. A lathe
is what you obviously need to do
the work, for even the most careful!
filing will not enable you to keep
it round during the process of
reduction. We have not got a
lathe. What are we to do ? After
all, a lathe is simply a machine
which grips the work so that it turns
true and allows it to be rotated
at a considerable specd. Have e
anything in the workshop that
may be used ?  Well, there is the
breast drill, which will do all this.
Its chuck will usually take things
up to §in. or rather more in dia-

Makeshift

By R. W. HALLOWS, M.A,, Staff Editor.

An arlicle of particular appeal to the new construclor,

meter, and by means of the bevelled
wheels whatever is held m the
chuck can be made to revolve at
any desired speed by turning the
crank. Here is a way in which
a breast drill may Dbe turned into a
small lathe in an emergency. It
has a horizontal handle which
screws into a boss in its frame and
is intended to be gripped by the left
hand when one is using the drill in
the ordinarv way. Unscrew this
handle and place the boss between
the jaws of a vice. Then get the
drill quite horizontal and screw it
up tightly as seen in Fig. 7.
Nothing remains now but to con-
trive an emergency tool rest which
can be made from a Dblock of wood
or of metal fixedl down in a con-
venient pasition upon the bench.
A small cutting tool for use with
this improvised lathe can be
bought quite cheaply from any
shop which deals in such things;
but even this we can manage to do.
without in an emergencv by using
first of all a very coarse file and
spinning the work at high speed.
A finish may be given by using a
finer file aud lastly emery paper
Lbonite should Dbe lubricated with
turpentine whilst it is being turned,
otherwise it will rapidly blunt any

R.B.ASCReweD Rop

FLats FILED AT Eno.

Fig. 2.—For tapping holes.

Brass on the other
worked with no

kind of tool.
hand, is Dbest
lubricant at all.

Here is another emergency that
may arise quite frequentlv. You
purchase the parts of a variable
condenser or some other piece of
apparatus and find that to make it
up you must be able to tap 2B.A.
holes in ebonite. No tap of this
size is available, and as you very
scldom have a call for one you
don’t wish to purchase such a
thing. There is no need at all
to do so. Somewhere in your
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scrap box you are sure to find a
picce of 2B.A. screwed rod, or a
longish screw of the same size.
Taper off one end of this slight|v
and file four flats upon it so that

Brass Suiping Cuiss.

@
Llll[l bbbl

Fig. 3.—Emergency callipers.

Ll

at the end the threads are almost
removed, whilst higher up they
are less and less filed away (Fig. 2).
This will give you as good a tap as
vou could want for ebonite working.
You can either mount it in the
tap wrench by filing a small flat
at the other end and fixing it with
the screw, or you can place it in
the chuck of the breast drill. This
is a most useful tip, for it enables
one to tap holes of any size and
with any kind of thread in ebonite.
The improvised taps will cut this
sott material very well indeed,
though they are, of course, of nouse
for brass or other metal. Even
here one can manage fairly well
if a piece of steel studding or a
steel screw of the right size is
available. This should be filed as
before and then hardened by
heating it and dipping in water.
Here is a third little diffculty.
You want to know the diameter of
a spindle, a bush or some other
round part and you have no cali-
pers. If yvou try to measure it by

SET Screw
BRrass Rop

.GRAMOPHONE NEEDLE.
Fig. 4.—Home-made scriber.

simply placing it upon a foot-rule
and trying to read the divisions
you are pretty sure to make an
error which may be rather serious.
Stilla foot-rule can be used if we
malke a small addition to it. This
consists of a pair of sliders made
of sheet brass with perfectly
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\ GRAMOPHONE
NEEDLES

Fig. 5.—Improvised beam compass.

straight cdges (I'ig. 3). It is best
to fix one of these in position by
drilling a small hole through it
and the ruler and passing a suitable
bolt through the two—it can al-
ways be removed in a moment
when it is not needed. It should
be so mounted that its inner edge
coincides exactly with an inch mark.
The object to be measured is now
held firmly against this edge and
the other shder is pushed up until
it makes contact. The exact dia-
meter can then be read off at a
glance,

A scriber can be made by fixing
a gramophone needle into a holder
made of wood or metal (I'ig. 4).
These needles will also be found
most useful if you have to mark
out a large circle on ebonite and
have no tool suitable for the pur-
pose., Fig. 5 shows how a beam

compass can be made very easily
with two of them and material
from the scrap box

If a screw sticks and refuses
absolutely to be moved a great
deal of force can be applied with
the help of a spanner. Place a
screw-driver in the nick of the
screw and press hard upon it so
that it gets a firm hold. Then take
a screw spanner and adjust it so

SCREWDRIVER

ADJUSTABLE
WRENCH

Fig. 6.—How to remove an obstinate
screw.

that it grips the flat blade of the
screw-driver. The handle of the
spanner will now give you a lever
which will enable you to move
almost any screw. (Fig. 6).

An awkward soldering job turns
up. A wire has to be fixed to a

February, 1924

terminal in a position in which
there is no room at all for the
large soldering-iron.  The best
way is to make up a small one which
will afterwards be found useful for
all kinds of fine jobs. Take a
picce of copper rod, either round or
square (it does not matter which),
and fix it into a tool handle. File
the end to a blunt point and tin
with solder in the usual way. You
will then have an instrument which
will do all that is required of it.
(Fig. 7).

1f you have no hacksaw, ebonite
can be cut quite well with a kitchen
meat-saw, and use of this kind wil
not damage the saw at all. Lor
making fine cuts or for cutting on
a curve a fretsaw may be pressed
into service, though one has to go
very carefully with it. Blades for
cutting metal can, however, be
bought to fit fretsaw handles, and
if one of thesec is used cutting work
of almost any kind can be done
without any difficulty.

CorpPeR Rop.

Fig. 7.—A small soldering-iron.
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Repaired Wireless Valves.

Extract from unsolicited testimonial from Cornwall:

“It may interest you to know that
using two H.F. and detector valves
repaired by your firm, I have

received

the

programme

WGY, Schenectady.”

from

Send yours to the actual repairers :

- Radions Limited,

Bollington, near Macclesfield.

392




Iebruary, 1924

EDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

Annual Report of the Bureau of
Standards, 1923

We publish bLelow the section of the Annual Report dealing with Radio Communication.,
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Radio Interference

7ITH the increasing use of
\‘ radio communication it be-
comes more important to
reduce the interference between
radio waves. This means that all
transmitting stations must operate
exclusively on the frequencies
assigned them, must use as small
power asrequired to reach the neces-
sary distance, and must use waves
which are as sharp as possible. One
of theimmediate objectivesof radio
research generally, and of the
Bureau's radio work particularly, is
the recdluction of radiointerference in
each of these respects. The require-
ment of asharp wave means that the
radio wave must occupy as narrow
a band as possible in the wave-
frequency spectrum. The breadth
of the wave is therefore a measure
of its interference-producing quality
and for this reason a research has
been started on the measurement

It has many points of inlerest.

of the breadth of waves. The
particularly difficult problem of
correction for the effect of the re-
ceiving circuits used in any such
measurements is being studied.
Experiments have been commenced
also on the effects of modulation
and frequency variation on the
breadth of waves.

Llectrical (non-radio) interfer-
ence with radio reception is becom-
ing increasingly important. While
the Bureau has done little experi-
mental work on the subject, it
has made a preliminary study of
it and has had much correspondence
on the matter. The XNational
Electric Light Association, Insti-
tute of Radio IEngineers, American
Radio Relay League, and many
other radio and electrical interests
have urged that the Bureau under-
take a comprehensive study of
the problem, but the necessary
means have not vet Dbeen pro-
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vided. Radio reception is fre-
quently interfered with and in
some cities almost entirely pre
vented by electrical disturbances
from such sources as series arc
circuits, battery chargers, power
lines containing sparking com-
mutators, leaky insulators, tele-
phone bell ringing magnetos, and
electrical precipitation processes.
Statistical Study of Distance
Range (Jansky, Engel)
Along with the study of methods
of measurement of interference,
work has been conducted to deter-
mine the actual extent and effect of
Interlerence in radio reception as
experienced by broadcast listeners.
A statistical study of distance
range of radio transmission from
broadcasting stations has been
made, the observations being taken
by about 100 volunteer observers,
The Burean had the co-operation
of the American Radio Relay

(P S S
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Will reccive signals and
Broadcasting Intertain
ments loudly and clearly
within a radius of 20 miles.
Tuning arrangement per-
mits of the closcst adjust-
ment thus ensuring
maximum results. Price
complete with the “Sonyte’”
Crystal, 6, 6.

Plus B.B.C. Fee 1/- extra
THE * CLARISTAL”’

AERIAL SET.
Comprises 100 f1. Strarded
Acrial Wire, 6 Insulators
Leading-in Tule, etc. pack
ed in attractive Fox. 3 6.
Stocked by all lcading
Radio Stores.
Write direct if unobtainable

WIRELESS
RECEJVING
SET,

Licence No.
901.

LOW FREQUENCY TRANSFORMERS,
Equally suitable with the Ordinary, D.E.R., Low
Current Consumption and High Power Valves.
Why risk inferior Transformers?  No. Soo. Terminal
Tvpe, 17/6 No. 8o1. With Loose Wires. 16/6

“BUY BR!TISH GOODS ONLY.” i_ o —

CABINET
CRYSTAL SET.
Licence No. 315.
High grade set
mounted
substantial
Ebonite
and enclosed in
highly polished
hardwood
Fitted
VariometerTune

and

the

Fec

3 > Also supplied in

polis"ed

case without fall down lid.
21

VYARIOMETERS.
Wave ength 300-560 metres.
Best finish. suitable for Pancl Mounting, fitted
with Ebouite Knob 4a. illustrated.

Fitted with Ebonite Knob and Ebonite

Engraved Dial. 6 -

Mounted on substantial Ebonite Pane! and

titted complete with Detector and Crystal.
10 6

Fullv illustrated Cataloguc, cor taining :
a wide range of Crystal and Valve Sets, 3
complete Constructional Sets and Com- :

. B each. I'nelosed

pouent Parts, on request. Enclose : N s
Ry 3 for Special I'ra M t}pe, fitted with
Business Card or Mem for Sp de Slass Hmen

: Termns and Discounts.

Gb]dslon‘a‘

Address ait Conom unicarions o 1 sad Office & 1V orks:
PENDLETON, MANCAESTER

GLASGOW DEPOT : 65, BOTHWELL STREET
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type
Detector.
comnplete

super
30

Plus
Broadcasting

Open type mounted on TEbonite Base, 1,6

.i  Shield. No. 4004,
2/3

De TLuxe ilode],
high grade finish,
No. 400,2/9
4 De Luxe Model,

MANCHIESTER Nickelled Parts,
‘g L" No. joox, 3/-

on

Pauel

case,
with

improved
Crystal
Price
with
Sonyte "
Crystal

British

extra

wooct

Plus British Brc adcasting TFee 1/- extra.

S‘»\‘UIASMA"‘@
RALIO WIRES. 5, & &
Silk, Cotton and Enamelled In- %’W

strument Wires, Aerial
Leading-in Wires, etc.
prices. Send your

Wires,
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enquiries.
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STOP THAT HOWLING!

by using insulation which
insulates and is impervious
to strong capacities.

PARAFLEX

An Ebonite composition, high
resistance and indestructible.

Anti- Capacity Sleeving.

Better than 4

Bare Wire.

ENGRAVE YOUR PANELS
by the
NU-GRAVING
PROCESS.

Neater, Cleaner, Cheaper,

per
s yard.

than any known metliod of
Panel Marking.

21 Complete Words
and Letterings for
Radio-

‘PARAGON’ £

“The Best Made.” EBONITE PANELS.

STANDARD SIZES.

7 :d.

Guaranteed

61X sixfx 1/9each.. 4/- :
©eix skx } 213 , .. Polished
P8 x 6 X5 26 ,, .. Mzhog-
8 x6 x%33 , ..5- any
c1ofx 8tx I 56 ,, .. 8/6 [ Trays, !
12 X110 X § 7=, ..10/6

Other Sizes to Order, ~

Fine grain, matt finish, ground edges.
Each panel in sealed carton stamped,

‘PARAGON RADIO-QUALITY EBONITE

SHEETS. RODS. TUBES, MOULDINGS.

FRENCH-POLISHED

MAHOGANY CABINETS

Guaranteed Best Quality.

Panel Size 10l x 8+ OpenTray 886
H " xz}x 30 D 110I6 g
100} x &% . 216 2.
:: 1z X I0 } Slvo%mg_ 156

» 14 XT12 yp 125«

All above fitted with Removabie Bottoms.

PETER CURTIS,

LIMITED.

34, Whitfield St.,London, W.1.

{Off Tottenham Court Road.)

Telephone : Museum 8489,

T.eague, the \Westinghouse broad-
casting station at Pittsburglh, and
the University of Minnesota in
selecting observers and editing the
observation forms, about #,200
of which were received.  These
are being analysed by the sorting
and counting machines of the
Bureau of the Census. The results
show the effect upon distance
range of the distance, wave fre-
quency, type of receiving apparatus,
and various sources of interference.
The analysis of results to date
shows that the principal obstacle
10 reception is interference from
broadcast stations other than the
one which the listener desires to
hear. The next greatest obstacle
is fading of signals (except In
the summer when atmospheric
disturbances are worse), and the
smallest of the observed obstacles
to reception is interference from
power lines. The results showed
that there is a region of minimum
reception about Ioo miles from a
{ransmitting station, such that
louder signals are received both
nearer to and {arther from the
transmitting station than in this
region. The distance of this
region from the transmitting station
is roughly proportional to the wave-
length.

Radio Fog Signalling (Dunmore)

Co-operation with the Bureau
of Lighthouses in the improve-
ment of the radio fog-signalling
service was continued., An auto-
matic transmitting set of Bureau
of Standards type was adjusted in
a new Dbeacon station near Balti-
more. Preliminary specifications
were prepared for an automatic
transmitting set of electron-tube
type. Such sets will give rise to
much less interference with other
radio communication, will mo-
dernise the beacon system, and
will have greater distance range.
Some consideration was given to
the improvement of design of
direction finders for use on ship-
board.

Radio Recorders

A radio time-signal relay was
designed and constructed for the
recording of Arlington time signals
by the section of the Bureau deal-
ing with time standardisation.
This relay is essentially a receiving
set adjustable to a single frequency
and is very rugged and positive in
action.

Aircraft Radio Problems
(Dunmore, Engel)

Work was carried out for the
Air Service on the development
of an altimeter utilising variations
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of capacitance detected by radio
methods. Reports on this subject
were furnished to the Air Service.
Special work on the application
to aircraft of radio communica-
tion on 3,000 kilocycles was also
done (see ‘‘ Short-wave radio
communication ” below).

Radio Wave Phenomena
(Whittemore)

A paper describing the Bureau’s
work on the fading or fluctuations
of short wave radio signals was
sent to press. This paper is to
be issued as a scientific paper of
the Bureau and an abbreviated
version is to appear in QST. A
paper has also been prepared on
the methods of statistical analysis
used in the foregoing work and
in the study of distance range.

The Bureau is represented on
the cominittee on earth currents
and polar lights of the American
Geophyvsical Union, which is making
a study of the efiect of aurora on
radio transmission.  Observation
forms for radio and aurora con-
ditions were prepared for the
AMcMillan Polar Expedition in co-
operation with the American Radio
Relay League and Carnegie In-
stitution,  The purpose of these
forms, to be filled out by observers
on the expedition and onland in the
northern parts of North America,
is to reveal relations between
radio and auroral phenomena.

Assistance was given in the pre-
paration of programmes and general
organisation of work on radio
phenomena in connection with the
International Union of Scientific
Radio Telegraphy (see paragraph
on this subject below),

Short-Wave Radio Communica-
tion (Dunmore, Engel)

A research has been under way
for the Air Service of the Army
on the practicability of radio
communication at higher fre-
quencies than those used in the
past. The use of such frequencies,
largely neglected heretofore, has
been found to have a number of
important advantages. Inter-
ference is less because a much
narrower percentage band of fre-
quencies is utilised by radio tele-
phony or any given type of modu-

lation than at lower wave fre-
(uencies,
Apparatus was developed for

both transmission and reception
on a frequency of 3,000 kilo-
cycles per second (ioo metres).
Both telegraphy and telephony
on 1ibis frequency were found
1o be thoroughty practicable. In
two-way tests between Washing-
ton and Pittsburgh it was found
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that the fading was materially
less than in communication at
lower frequencies.

When the experiments were car-
ried to a frequency ten tiines the
foregoing, namely, 30,000 kilo-
cycles per second (10 metres), it
was possible to concentrate the
waves in a desired direction by
means of a parabolic cylindrical
reflector of parallel wires. Both
telegraphy and telephony were
accomplished under these condi-
tions.  Special 100-watt generating
apparatus was develope:, and the
signals were received by a small
foop antenna.

Electron Tubes (Joilffe)

A study was made of the efiect
of regencration in receiving sets.
It was found that the amplifica-
tion due to regeneration decreases
with increase of signal strength
and that the effect of regeneration
is not strictly equivaient to a
negative resistance for different
values of current in the circuit.

A study was made of various
means of preventing re-radiation
irom regenerative receiving sets.
This is an important phase of the
interference problem, since the
disturbance radiated from such
sets gives rise to annoying noises
in the receiving sets of near-by
users. A brief experimental study
was made of super-regeneration.

Life tests were undertaken on
the newer types of receiving tubes.
This work is in progress in co-
operation with the tube manu-
lacturers and the Navy and Army.
It has involved a selection of
properties for periodic measure-
ments and the establishment of a
time schedule for the routine of
the life tests.

A study of the power rating of
power tubes is under way. Two
radio telephone sets for general
laboratory use and for the trans-
mission  of standard frequency
signals have been constructed.

Insulating Materials (Preston,
Strock)

Measurements of radio-frequency
properties were made on a number
of samples of phenolic insulating
material, hard rubber, celluloid,
and miscellaneous materials.

Work was also carried out on
the standardisation of methods
of testing the properties of elec-
trical insulating materials in
co-operation with the American
Society for Testing Materials, the
Bureau being represented on com-
mittee D-9, insulating materials,
The Bureau’s methods of measuring
radio-frequency properties were
adopted by this committee as
tentative standards.

I veplying to advertisers, use COUPON on last page

Radio Measurements

In co-operation with the Radio
Inspection Service a number of
improvements were made in the
wave nieters used by the radio
inspectors. Specifications were
drawn up for the design and
construction of two coils to increase
the frequency range of the wave-
meters. Improvements were made
in the resonance indicators. A
special scale was designed for use
with the instrument which in.
creases the precision of reading
frequency or wavelength by a
factor of 6. This work has been
essential in view of the increasing
use of continuous-wave radio-
transmitting apparatus and the
closer spacing of wave frequencies
assigned to radio stations.

A differential measurement de-
vice for rapid radio-frequency nea-

-surements was designed and con-

structed. The cathode-ray oscillo-
graph tubes used in connection
with fundamental frequency stan-
dardisation were improved by
evacuation by special apparatus,
and measurements were made on
the radio-frequency impedance- of
a number of telephone receivers.

Design of Radlo Standards
(Preston)

\ number of Improvements were
made in the design of the variable
air condensers used as radio-fre-
quency standards. A series of
special inductance coils was de-
signed which gives a compreliensive
set of standards for inductance
and frequency nreasurement in a
radio laboratory.

The Radio Tnspection Service
was assisted in the design of a very
compact wave meter for the broad-
cast range of frequencies. Two
designs were prepared for a fre.
quency indicator ; that is, a non.
adjustable wave-meter which in-
dicates at one frequency only. This
device is for use in a Dbroadcast
transmitting station to set the fre-
quency accurately on the assigned
frequency.  The use of a device
of this type was recommended bv
the Seccond National Radio Con-
ference,

(To be continued.)

NOTICE.
JUNIOR WIRELESS

1s disconlinued as a separate

section, but simislar matter

will be distributed throughout
the ordinary pages.
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VARIOMETERS.
Bushed Bearings, Fbonite Dial

o-100, and
Knobs.  Metal Parts Plated. Wavelength 340
to 560 netres.

Aderuate provision is made for mounting on a

panel, and the dial is neatly and clearly engraved,

Marvellous 4S 6d

Price
POST 6d. Extra.

TRADE SUPPLIED.

HEADPHONES
Genuine French Telephones,

mostsensitive obtainable, ,0000hms with cords
‘“ Ebonite”

POSTAGE FREE. ANY SIZE CUT.

d. FACK:
8 T } - 7 12X 10X }1- 76
q 4 $ I3 17 8 i- 89
7 € £ kbo 2 8
10 X 6 X} .. 3 9 18 X 18 X }~ 1509
17 } 5 36 X 18 176

FIXED CONDENSERS, 0003, .0005, 002, .003, 10¢s
and 1,- each. .004, 1/6 each. Post 3d.
VARIABLE GRID LEAK, 2 - cach and 6, - each
GRID LEAK AND CONDENSER, 0003, 2/6 each
100,000 ohms Resistance, 2/ each. Postage

on-above, 3d. each.

WIRELESS PARTS
and ACCESSORIES.

Acrial Wire, 7/22 barc copper, stranded. Price
per 100 ft., 2/6 and 2/4. By post, 3/8.

Aluminlum Vanes, 1 doz., 5d. By post, 8d.
Basket Coils, 7in. set, 3/~ set. By post, 3./4.
Brass Washers, 2, 3, yor s B.A. .., dozen 2d.
,» Nuts, 2 B.A. ... . dozen 23d.
55 Nuts, 3, 4 or 5 B.A,... dozen 2d.
5y Rod (screwed)—
2 B.A,, in 12-in. lengths each 3d.
3 B.A,, in 12-in. lengths cach 3d.
4 B.A,, in 1z-in. lengths each .24d.

Contact Studs, } o, by | in., comjlete with nut
and washer, 5d. doz. .

Copper Foil Sheets, uniform thickness, 12in. by
3in. 3d. each.

Crystal Detectors on Ebonite, 1/6 each.

Crystal Detector, cup cnclosed with glass cover, dust
proof, 3/6. By ,ost, 4/-.

Coil Holders, Ebonite, 3-way, 5/6,6./6,7 6 ; 2-way,
4/6 and 5/8. Posi any one, 6d. extra.

Ebonite Dials, with engraved scal: 0-180, 1= each.
Bypost,1/6

Engraved lvorine Scales, 0-180 round end: 4d. ea.

Filament Resistance,1, 6, 2/6 each. By post, 1/10
and 2/10.

Inductance Coils Wound Enamel Wire, 12 by 4, 3/ -,

By rost, 5/-.

1% Insulating Sfeeving, 4d. yd. By jost 4/~ doz.
yards.

Insulators, Egg, 4 for 11d., 2/6 per doz. By post,
3/6 doz.

Insutators, Recl,11d.cach. By post, 8d. doz. extra
Knobs, with brass nut (2 B.A.), 3d. each. By post

id.

Large Spacer Washers, 3 doz., 9d. By rost, 1/~

Lead-in Tubes, ebonite with brass terminals g in.
1/=. By pcst,1,/4. 12 in.,1/4, By post, 1/8,

Slider and Plunger, 4d. By post, 6d.

Slider Knob, Plunger and 13 in. rod, 8d. the set
Cannot besent by post.

TRADE SUPPLIED,
395
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Wireless under the Microscope
Mysteries of the Telephone Headpiece
By Dr. J. H. T. ROBERTS

Do you realise how liltle energy is required lo make @ noise in gour Teceivers?

This article will lell you.

February, 1924
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AVE you ever thought how

tiny are the movements

which take place in your
wircless set when you are listening
10 a broadcast concert ? If you in-
vestigate, vou will find that they
are of almost inconceivable minute-
ness. Let us take the case of
the diaphragm of the telephone
receiver. As you know, this
vibrates when set into operation and
strikes the air particles which, in
{urn, operate upon the drums of
vour ears. DBut if you examnine the
diaphragm of the tclephone, even
wlen it is emitting quite a loud
sound which can be heard with per-
fect ease, you will find that it is
utterly impossible to perceive any
movement, the diaphragm appear-
ing to be actually at rest. In
realitv, however, the central por-
tions of it are moving up and down
perhaps 1,000 times per second,

and not only that, but the
diaphragm is vibrating in different
modes, according to the sounds
which it is emitting, a singer's
voice or the notes of an orchestra.
And although vou cannot sce any
motion, vour ear immediately per-
ceives the slightest change in the
character of the vibrations.

Tlie motions of thediaphragm are
imperceptible to the eyc partly
because thev are so rapid and partly
because theyv are so extremely small.
Yor example, suppose you arc using
a crystal set, the diaphragm of the
telephone moves to and fro per-
haps one hundred-millionth of
an inch. It is almost impossible
{0 conceive what is meant by sucha
small distance. But we can arrive
at some idea of it in this way.
Suppose it takes one hundred pages
of this Journal, laid one upon
another, to make a thickness of one

inch. Then one page is one-hun-
dredth of an inch in thickness. If
you could split a page at the edge,
by means of a knife, unti you had
one million pages, cach page would
be one hundred-millionth of an inch
in thickness: its thickness would
then represent the distance which
the diaphragm of the telephone of a
crystal set moves to and fro when
vou are listening to the broadcast
music !

Even this does not represent the

Jlimit of sensitivity of the human

car. TFor Lord Rayleigh and other
scientists have made careful
measurements of the smallest

vibratory motion in the air which
ihe ear can perceive,and thev have
found that a motion as small as
about a millionth of a millionth of an
inch can just be heard by a normal
ear. If you split this page into
one million sheets and then took

Pl
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Thc MARK OF
MERIT on any
Wireless Set or
Component is 2
guarantee of ffi”
ciency, reason-
able price and
sound  British
manufacture.

BUY BRITISH
GOOLS ONLY.

We are ¢xhibiting
F in the Llectrical-
and Allied Engin-
cering Beetion  of
the British Empire
Lixhibition, 1924,

LT

Complete Cata-
logue, over 100
profusely

illus-
trated pagesPost
Free, 1/8.

I |
L.M°MICH

IN CONJUNCTION WITH

l

REVERSINE coil. HOLDER

As implied by its name, this coil holder
enables the coil or coils to be completely
reversed in their physical and electrical
relation one with another. It is a perfect
variometer, having a regular and evenadjust-
ment over the wholc of 180 degrees.

AEETO

"B .HESKETH LTD

brass fittings. Smooth,

As illustrated 21/- each.

SHOWROOMS :
RADIO CORNER, 179, STRAND, LONDON, W.C.Z.
5, YELVERTON ROAD, BOURNEMOUTH

All correspondence to TIEAD OFFICE :

Hastings House, Norfolk Street, Strand, London, W.C 2.

Highly finished polished cbonite with
lacquered
motion and certain clectrical contact.
and sockets fitted to take standard duo-
lateral coils.

even
Plugs
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one of these million sheetsand split
it into ten thousand further sheets,
each of the final sheets would be a
niillionth of a millionth of an inch
in thickness, and a vibratorv
motion in the air of an extent equal

Again, 1et us consider tne amount
of electric current which flows
through your telephones when using
a crystal set. The current which
is required to operate an electric
bell is, sav, 1 ampere. This means

MUDERN WIRELESS

Auother interesting fact about a
wireless set is the speed with which
the wireless waves travel from the
broadcasting  station.  Wireless
waves move with a velocity of
186,000 wmiiles per sacond, whilst

to the thickness of such a sheet that a million million million sound-waves mosve with a velocity
would be just audible. \When you electrons rush through the Dbell of about 1,100 /7. per  second
consider that many wild animals every second. Probably vou do Suppose the microphone at the
can lhear sounds which are far not regard 1 ampere {from a small  transmitting station is 1 f1. away
bevond the sensitiveness of the battery as representing a verv {rom the singer. The sound takes

human ear, you will realise to what
extremely small air-motions these
animals’ ears are susceptible.

Power Received
The amount of power received
bv your aerial also takes usinto the

large amount of power, but this
power is prodigious when compared
with the power in the aerial circuit
of vour \ireless set. A pocket
flash-lamp uses millions of times as
much power as your aerial brings
in, and manyv times the power re-

about one-thousandth of a second
to travel from the singer to the
microphone. Itis then tran-formed
into electrical ecnergv, tlashed by
wireless to vour receiver, and re-
transformed into sound energy
probably well within the space of

region of almost infinite smallness, quired to op:rate a loud-speaker. another one - thousandth of 3
Suppose the transmitting station Lven when this minute quantily sccond.  You then receive the
15 radiating one horse-power of  of energy is passed through the sound in the same time that
energy and that your aerial picks telephiones, a great amount of loss it would have taken to {ravel
up an amount of energy corre- occurs and only an extremely small 2 f{. from the singer’s throat.
sponding to filly square vards. fraction of the power is actually If the concert room is 7100 It
If you are at a distance of 4en mil>s  converted into sound. In fact, across, people sitting on  the

you will receive an amount of
cnergy considerably less than ons
hundred-millionth of one horse-
power, and owing to a variety of
losses, the power whicl you event-
ually make use of is probably a
small fraction of a millionth of a
millionth of a horse-power, or, in
fact, a very small fraction of a
“ Ay-power |

The recozised

if we could have a really perfect
telephone receiver, which converted
the whole of the el>ctrical ensrgy
supplied to it into sound-encrgv,
and if we used this perfect telephone
in connection with a crystal set,
the sound produced would be as
loud as the sound which is given out
from an ordinary telephone con-
nected with a five-valve set.

0_SERVICE [—

Radio Components are

opposite side from the singer will
hear the sound in about one-tenth
of a second, whereas vou, w'th vour
wireless set, have heard it in about
one-fiftieth of a second, or, in other
words, the sound took fifty times
as long to reach a person sitting in
the actual room as it took to reach,
by wireless, a person perhaps 2o
miles away !

———— ey

The FORMO THE The FORMO
Tatome.  FAMOUS FORMQ  fgmeetetr

The FORMO

. Standard Crystal Cetector

R tios, v s UNEQUA'LED for QUALITY, PRICE and with ;;atenged'

N ue an oy us at
R ey Efziency. PERFORMANCE, and are sold ucder a) e
. 1-4 = 2 iti -
g' 15 The ONLY Graded Unzonditional Guarantze. List B. 2 on

Transformer IN USE ALL OVER THE WORLD. request. The FORMO Rheasat,

One A Perfeet Job.
Prse, THE FORMO COMPANY, 55
13 - Offices and Works: =3, CRICKLEWQOD LANE, NAV.:, Phonz: Hamp. 1787,

WATCH OUR ANNOUNCEMENT NEXT MONTH,

FOR THE BROADCAST CONCERTS

Are Light, Strong and Easily Erected, made in 10 ft.
sections of best Weldless Steel Tube. Telescopic
joints, thereby making joints doubly strong ; not
like a screwed joint where half the material is cut
away to make the screw.

A GOOD AERIAL
Will add the power of another Valve to your
Receivinz Set.
Painted and Ready for crection.
ROOF AND WALL MASTS ALSO SUPPLIED.
Each Mast is complete with Halyard and Pulley,
Steel Guy Lines, Shell-type Insulator and Strainers
for each Guy Line, Base Plate, PPeg and Finial,
4 Ground Anchors of 1}-in. angle iron, fitted
with Fastening Ring for Guy Lines.
30 ft., 47/-; 4oft., 63/-; soft., 85/-; 6aft,
100/-. Turnel Ash Masts, 20 ft,, 38/-; 30 ft.,
40/-; list free, All Masts carriage paid to nearest

station. Cash with order.

==z Trade Supplied,

to readers of ** Modern Wireless.” We have just published a
l 2S-page book of absor inz interest and usefulness to all Radio
enthusiasts, Tells you how to get the very best results
and is a mine of information.  Strictly limited editi n.
Published at 6., but free if you mention ** Modern Wirel=ss.
Write at once to:—
WIRELESS DEPT.,
292-293, HIGH HOLBORN,
LONDON, W.C.1.
Telephone :
Holborn 666 (3 1'n=s).
Telegraums:
“ Admitted.y, London.”

=
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ABBEY E‘NGINEI‘—IRING WORKS, WATTON, NORFOLK.
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Sidelines in Wireless.

CHETODE CRAWLLY, RM.A,
Deputy Inspector of Wireless Telegraphy, G.P.O.

February, 1924
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NTIL quite recently  the
U transference of energy bv
wireless waves could only
be considered, from the commercial
point of view, as a new means of
telegraphic s.gnalling, applicable
to the mobile communications of
ships and aircraft, as well as to the
point -to-point  commuunications,
alreadv catered for, to a great ex-
tent, by cables and land lines.
This telegraphic application of
wireless waves is still a child, and a
verv robust child, but it may be of
interest to glance at other applica-
tions which as vet are only in-
fants, some thriving, some weaily,
but all of promise.

Broadcasting
First and Jjoremost among the
infants is the application of broad-
casting words and music for enter-
tainment and instruction. There
is no need to expatiate here on the
rapid growth of broadcasting in

this country, as it is common
ltnowledge that what was a vear ago
iheoretical possibility is now looked
upon as a popular and almost
commonplace form of entertain-
ment. Not that we can vet grasp
the potentialities of broadcasting.
We are indeed only groping on the
fringe of the most far-reaching
discovery of our time, possibly of
any time, and it would be as easy
as it would be futile to let our
imagination run riot on a world
knitted together, through broad-
casting, by a bond of universal
intercourse and understanding. The
most terrible war in historv has
given us, after all, only a League of
Nations, such a league as may well
sink into nothingness compared
with a League tobe born of wireless
broadcasting. Just think of the
great area and population of the
United States of America, and
realise that even now, after onlv a
couple of years’ experience of broad-

casting, every man, woman, and
child in that vast country could
listen with simple inexpensive ap-
paratus to the words spoken by a
single individual in Washington.
What is to be the outcome of this ?
Are there not indeed good grounds
for saying that broadcasting is the
most far-reaching discovery of our
time 1in more scnses than one?

But we must leave broadcasting
visions for a brief consideration of
other sidelines branching oft from
the mainline of telegraphic com-
munication.

Position Finding

The sideline shich is most
developed at the moment is that of
determining the positions of ships
and aircraft by wireless waves,
and the great potential advantages
of such an arrangement for navigar
tional purposes are obvicus. The
position is determined by the
operator in the ship or aircraft

erica
THE

3.
“DUANOBE”
(Reg. Trade Mar')
has been favourably
mentioned by Mr.
Percy Harns ot
Moprr~x  WIRELESS
in arecent article on
the subiect. This
Condenser consists ¢f
I'WO matched Cou-
densers, operated by
one knob, thus by
using matched COILS
it is possible to tune
BOTIL Circuits per-
fectly with  one
operation only. If
any difficulty s
. . expericnced inniiteh-
ing the coils they may be roughly matched and a Vernier Condenser con-
nected in parallel with the smallest. The two sels of fixed Vanes are carefully
insulated one from the other, and the moving Vanes connected clectricalty : the
spindle can thus be counectcd to H.T. Positive. This Condenser can also be used
for other purposes.  The two halves (each of ‘000235 mfd.) can be used in 25
scries or parallel, giving capacities of ‘000125, "00025, and "0005. Price /'

Our famous Type A.ll Condenser—For_Panel Mounting

—is UNSURPASSED for
ship,- Quality of Materials
and Efficiency,

the appearance ot the dial as
of the operator
of which we were the

applied to Condensers.
cut Aluminium Vanes

SPECIAL FEATURES.—A. Aluminium
Screening Disc, which besides enhancing

flush with the panel, prevents the hand
producing capacity.
B. Metal to metal adjustable bearings,
originators, as
C. Stout, well-
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kundreds of amateurs are now receiving America ard otker long
distance Stations every night in the week. This has been made
possible by the use of our *“ DUANODE ”’ { Regd.) Condenser,
which is designed to simplify the tuning of two stages of High=
Frequency Amplification.

VARIOMETER The finest Varicmeler on the market al

ANY price. Inside winding. Suitable for broadeast reception
?u auy P.M.G. Aerial, extraordinary closc coupling. ensuring
arge tuning range. On a 30{t. indoor aerial the max. wave-
length cxceeds 420 metres, and the m'ninim on a 100 ft. aerial
is below 350 m-tres. The max. on a ful size outdoor aenal it
700 ractres, and the min. on a 30 ft. is 200 motres. Inductance,
the highest possible—g'5 to 1. Metal fcet can be ad- 15 /

justed to four differcnt positions. Price v/-

i é FIXED CONDENSERS Guaranteed “ooor, "cooz,
o SIFALLON'S

‘0003, ‘0005, ‘o001, '00r3. Moulded cases Rtted with l Ir9
Cash with Ord.r.

nuts and soldered tags. Price
cach

Please includz postage on each article,
+ REPUTATION +cc e ennn .

workman- Stockists  everywhere Too i
O . . Your Comporient is not a * FALLON "’ ¢
Employed Numerous to mention in this . B s » S
ploy pace) . urless the name ** FALLON ’’ appears :

" : on same.
Ouwr moito is QUALITY LxAt -, L. G
o g i ondon Agents: Vanstoncs, Ltd., 61
! ][“S‘ ard cvery Arlicle Chandos Street, London, W.C. 2 e
carvries our money kack Sole Itade Distributors : Messrs. G.W. T,
guam‘z!ce, Ltd., Shanklin Road, Crouch End, Lon-
don, N. 8, to whom all Trade Eucuitics
REVISED TRADE TERMS
ALL BRITISH MANUFACTURE.

i lies

should be sent.
PROMPT DELIVERY.

l;;ates 001 Retail Selling P;iocej Note change of address to new and largar works:
29 ~0005 86 .
i :: FALLON CONDENSER (0. LTD
15 ‘00025 6 - '
1 +0002 5/ . .
: Vernis ¢ WHITE RIBBON WORKS, Broad Lane, N.15.
Our Motto is QUALITY FIRST, and every Condenser carries our money-back guarantee Telephone : Tottenham 1932.
TGO 0TTEE i i DT R TGO LR O AN ORGP B
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taking bearings, by means of
special wireless receiving apparatus,
on two or more fixed stations
which are transmitting wireless
waves, the point of intersection of
the lines of the bearings, plotted on
a chart, giving the position of the
craft.  Many ships and aeroplanes
are now being fitted with this
apparatus, and as experience is
gained so arc results attaining 1o
greater reliability.

Positions can also he found by
any ship or aeroplane fitted with an
ordinary wireless installation. 1In
these cases, however, the bearings
can only be obtained from such
fixed wireless stations as are fitted
with directional receiving apparatus.
All aerodromes have a station so
fitted, but in this country there arc
at present only three stations, viz.;
Berwick, I lamborough and Lizard,
available for giving bearings to
ships.  For ship work, bearings
sufliciently accurate for naviga-
tional purposes can usually be ob-
tained, in the present state of
development, up to distances of
about 100 miles by day and 50
miles by night. The results ob-
tained by the apparatus when it is
fitted in a ship or aircraft are less
reliable than when fitted in a fixed
station, but, as already mentioned,
experience in the use of the system

in ships is rapidly producing
greater accuracy, and demonstrat-
ing to ship owners the great value
of this new aid to navigation.

Wireless Beams.

There is another form of dircc-
tional apparatus of which only
onec example is yet in use, and that
expcrimentally, viz., at Inchkeith
in the Firth of Forth, though
another is being installed on the
South Toreland lightship.  IFrom
this station a rotating beam of
wireless waves can be radiated,
specified letters being signalled to
signify the various directions of
the beam. By this means a ship
fitted with special wireless receiving
apparatus coming within range of
the beam, at present about 10 miles,
can determine accurately its b aring
from the station, and, roughly, its
distance, the station acting, in fact,
like a wireless lighthouse.

Experiments for sending beams
of wireless waves over long dis-
tances are now in progress, and
are producing very promising re-
sults. The advantages of such
an arrangement would Dbe, first,
that as the radiated energy is
concentrated in one direction, in-
stead of being emitted in all
directions, less power, and therefore
less money, would be required

MODERN WIRELESS

to signal from one place to another,
and secondly, that communication
would be more secret, as the
messages could only be intercepted
by stations situated in the line of
the beam, instead of, as at present,
by any station within range, irre-
spective of its position.

Wired Wireless.

A sideline of wireless telegraphy
and telephony whicl has consider-
able possibilities is “ Wired Wire-
less,” an anomalous but expressive
title, so anomalous indeced that
many prefer to use some other
title such as “ Carrier Current”’
telegraphy or teclephony. This
system of communication was first
achieved in 1911 by Major-General
Squier in the United States of
America, and it is there and in
Germany that it has been chiefly
developed, though much has been
accomplished with it in this country
during the last few years. In fact
it is really only during the last few
years, z.c., since the development
of the thermionic valve, that the
arrangement has become of com-
mercial value. “ Wired Wireless "’
consists, broadly speaking, of trans-
mitting energy along a wire in
the form of high-frequency currents
similar to those used in wireless
signalling. For instance, a line

Variable Condensers
in-variably accurate

FEvery Variable Condenser made bv The Bowyer Lowe
Company bears a written certificate of Capacity made
So you will know that every com-

after individual test.
ponent you buy from this firm is

electrically as good as it can he made.
disappointment by insisting on being supplied with these
Condensers which you know to be up to the standard.

Note the three types now sold.

Bswyer-Lowe

Variable Condensers

mechanically and
You will avoid

Price 5/6

WITH CERTIFICATES OF CAPACITIES
Panel Mounting | Panel Mounting |
| without Dial. with Dial. Flange Mounting
Capacity. With Drilling | With Drilling with Dial,
Template. Template.
Vernier 7-0 9-6 12 - &
0003 MF 9-6 12-0 15 - 0
0005 MF 10 - 6 13-0 16 - O |
001 MF 13-0 15 - 6 18 -6
Doubie Anode l
each half
| 0003 MF 22 - 6 25 -0 28 - 0 |

Write to the sa;es Dept. for FuI; ;rice List-of Fst«;d Components,
The BOWYER LOWE CO., LTD., Letchworth

WESTON MOVING COIL

ROTARY SELF SETTING:
CRYSTAL DETECTOR.

THE “EEC"”

“ XPRESTO "’
Prov. Pat. No. 26957/23.
Multi purpose JACK for
plugging-in phones,earth-
ing aerial, reversing re-
action coil, etc., ete.
Best ebonite insulation.

2/6

TUBULAR VERNIER
CONDENSER. Single hole
mounting. Price 5/6

Write

The most sensitive Relay
in existepce, works on a
curren: of 5 Micro
Amperes. The best Re-
lay for recording wireless
signals, Price 17/-

WriorrsaLE Distributors:  SCOTLAND :  Messrs. Robb Bros., Lid. ga. West RELAY.
Nile Street, Glasgow. and North Street, Dundee. NORTH OF ENGLAND : Messrs. *
Wadsworth, Sellers & Co., Standard Buildings Leeds. MIDLANDS : Messrs,

Brand-New Instruments.

Limited number -only. 250 lltustrations

Robb Bros., Lid., 9, Barnstone Road, Notlingham.

e o= ——— - e

SQUARE, LONDON

In replying lo advertisers, use COUPON on last page

Head Oftice : 10, FITZROY
» W1,

Showrooms :
303, EUSTON RD., N.W.1

Branch and Works :
TWICKENHAM,
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—EBONITE PANELS—

Cut to any size required in high grade,
casily worked material: gy in. thick, 4.
per sq. in.; %in. thick, §d. per sq. in,
Mail Orders :—Add 6d. towards cost of
packing and post. Panels drilled and/or
engraved to your own paper pattern.
It's cheaper than buying drills.
Istimates free, 'Phone : Regent 3335.

OMNIPHONE WIRELESS CO.,

24, Warwick Street, Regent 8t., London,W.1,

A Marvellous Wireless Patent.
Willestford’s Multi- pointed . Catwhisker
makes crystal set as loud and better toned
than valve set. No'trouble tinding points.
Of all Retuilers 1/- or P.O. 1/2.
Try Willesford’s * ~pecial” Crystal, 1/6.
Bnying Agents Wanted.

WILLESFORD’S, 20/ Buckingham st.,

Strand;, London, W.C.

AT LAST!
A BRITISH 'PHONE at 15/-

Per pair. Post Free.

HERTZITE Crystal
Guaranteed, 9d. Post Free.
Stamr for List.

EONS Wireless Supply Co.
7, Featherstone Bldgs., High Helborn, W.C.1.

NEW YORK
ON LOUD SPEAKER!

Local station eliminated at 1 mile
range.
West FEnd agents for Gambrell Bros.
EUSTACE WATKINS LTD.,
’Phone : Mayfair 230.
91, New Bond St., & 4, Woodstock St., W.1.

LOOK'!

Glass Covered Crystal Detector
2 /9 Post Free, including Hertzite Crystal.
Fixed Condensers any Capacity
1/-Post Free. Stamp for Catalogue.
EONS Wireless Supply Co.
| 7, Featherstone Bidgs., High Holborn. W .C.1,

These Spaces are
WONDERFUL VALUE

Order now for March Number

SCHEFF PUBLICITY
ORGANISATION, LTD,,
125, Pall Mall, London, S.W. 1.

Phone : Regent 2440 (2 lines).
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already in use for ordinary tele-
plony may have a high-frequency
current gencrated and modulated
in it by a wireless tclephone
transmitter, the speech Dbeing re-
ceived at the other end of the line
by a wireless telephone receiver,
and a number of transmitters and
receivers can be used simul-
tancously on the same line by
emploving  different  {requencics
for each communication. This
system is being found of great
value for providing additional com-
munications along ordinary tele-
phone lines loaded to their maxi-
mum capacity, so far as ordinary
telephonic working is concerned,
and it is also coming into use for
commurj-ation alorg lines which
are being used for the transmission
of electrical power. In fact, so
far its chief practical application
has been for communication along
lines already in use, cither for other
forms of communication or for
some other purpose.

Wireless Pictures.

“ Wireless Pictures ' is a heading
which has often appeared in the
Press of late, and a very interesting
sideline it is, though it cannot yet
be considered as a commercial
proposition. One of the most
promising systems of this trans-
mission of pictures or writing by
wireless signals is that of the French
scientist M. Belin, who succeeded,
two vears ago, in sending a tele-
photographic message across the
Atlantic. The transmission by M.
Belin’s method occupies  sonie
minutes in building up the picture
or message, so that it cannot
rightly be called “ television,”
which is the term used to signify
the practically instantaneous trans-
mission of a picture, etc., as a whole,
a problem which is still unsolved,
though unlikely to remain so for
long. M. Belin uses' at the trans-
mitting station a cylinder on
which the picture is engraved in
relief. The cylinder is rotated and
a needle pressing on it rides up and
down the little hills and vallevs,
like a gramophone meedle, the
alteration in pressure at the other
end of the ncedle being arranged
so as to alter correspondingly the
strength of an clectric current,
which, in its turn, alters or modu-
lates the continuous stream of wire-
less waves which are being radiated
{from the station. At the recciving
station, these modulated waves
are made to influence a beam ot
light which is directed on to a
rotating cvlinder, covered with
photographically sensitised paper,
so as to produce light or dark
shades corresponding to the little
hills and valleys of the picture on
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the transmitting cylinder. Both
cylinders are made to rotate at the
same rate, and to move at the same
rate along their axes, so that at the
transmitting station the needle
traverses the area of the picture as
does the beam of light in producing
a replica of the picture on the re-
ceiving cylinder.
Wireless Control.

There are also many interesting
sidelines whicli may be grouped
together under the hcading of
‘“wireless control.”  First amongst
these in popular interest, it one may
judge by the frequency of reports
in  the Press, are methods of
navigating ships and aircraft by
wireless signals. Much has becen
written of the horrors of the next
great war, when this country, it is
said, will be invaded by hordes of
aircraft navigated by wircless {from
the enemy country, these aircraft
rcleasing in the same way bombs of
hitherto unheard of destructive
power whenever desired. At the
same time, apparently, all our ships
will be sunk bv torpedoes similarly
guided by the master brain of the
cnemyv. But even it such arrange-
ments were to become practical
on a large scale for one side, it must
not be forgotten that in war there
is always “ the other fellow " who
can use his wireless too, and it
would be just as easy, and unpro-
fitable, to write at length of the
facility with which the cnemy’s
plans could be annihilated by wire-
less signals sent from our own
stations. The following paragraph
from a newspaper of September 1T
last shows strikingly how wireless
interference may prevent naviga-
tion by wireless.

“The secven destroyers which
went ashore on Saturday night at
Pedernales, California, with the loss
of twenty-three sailors, were unable
to find their bearings in a dense fog,
because the air was filled with
wireless messages about a freight
steamer which had gone on the
rocks at San Miguel Island, a few
miles away.

“ It is customary during a fog
for warships to secure ireless
bearings, but, lacking these, the
destroyers continued in linc-ahead
formation at twenty knots bv dead
reckoning.” ’

But the fact remains that more
or less successful experiments lave
been carried out with bombs
loosed by wireless signals {rom air-
craft navigated by wireless signals,
and with torpedoes fired by wireless
signals from ships navigated by
wireless signals, and there can be no
doubt that such things wi// be done
in the next great war, if there is to be
a next great war, but certainly not
on thelarge scale so often predicted,
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“ELLA” BATTERY CHARGERS

They work from a Lampholder.

SAVE THEIR COST IN A FEW WEEKS.
Another  Satisfied User ! Mr. Charles Kirtley,
Eilswick Court, Northumberland Street, Newcastle-on-~
Tyne, writes :—

Dear Sirs,
The Bﬂttery Charger came duly to hand.
It is a splendid Tittle worker, and we
are very pleased with it; already we
have charged two of our stafl’ motor
batteries and busy with the third,

Also suitable for Motor Car Battories,

5 A.C. Mo:lel

< Qutput 5/10 amps. 6-volts. Complete

+  with Pole Indi:ating Ammeter and
: all connecting leads and adapter.
From stock, £6 6 0, for
frequencies 30 to 60, and
volt-ges 100 to 220. Gther

D.C. Model,

Qutput 5 amps. 9 volts. Mach-
ine only, £5 12 6, With Switch-
board ~ and Pole Indicating
Ammeter fnd Regulatlnﬁg I}ensg-
i voltages, ance as _illugirnted, £ 5 0.
g:q:;ﬁ:sa::dto spegmal With Resistance, Ammeter
order. and Voltmeter, £7 2 6,

Trade also supplied.

LIONEL ROBINSON & CO, *: Stevie nn, London, W.C2.
Now on Sale.

IMPORTANT ANNOUNCEMENT | A message to

REDUCTION IN PRICE  °1  the man who
oo s, o Tllwing icr i has never built

tapped coils and the consequent reduchon in
tst, 1924

No. I.—180-1,000 metres ... 12/6

s iving Set
Is\:)gv:s(e:ooczo:io:onl::::csfor tha famcus a ReCQIVIHg e °

OMNI RECEIVER, as described by Mr. J.

Scott Taggart. Each. OR the man who has read Books
Sloping mahogany cabinet \{i(hl{i:ldia lg g and Articles on how to build

Top ebonite panel, squared & matte: E | . .
Dopdnlledax}:dengraved asdescribed 1 5 0 Receiving Sets «nl who still
Front panel squared and matted cC 8 6 feels that he doecs not possess the
v ‘1&”“1adf‘]de}"(lg’a"edﬂg‘g}e:s”b"d PR requisite amount of skill to build a

ariable grid leak, .5-5 megoh . ' o
\'anablegxesistance, 50,000-100,000 roaH’y good one, we hd‘_’o a new ldf?a-
ohms .. .. 0 36 We arc shortly publishing a series
Va"‘]‘bl“bcoggenser with dia and n Qe of Portfolios, each one dealing with
kno 05 S s e . . -

INTERCHANCEABLE ‘\Iagnum inter-valve transformer 0 15 0 one Rt@“’”’g Set in a4 very com-
Filament resistance carbon type... 0 2 9 prchensive manner. The Portfolio
Crystal td]e)temor (enclosed with 0 3 0 will contein a Booklet describing thz

Va]\g"{;{;m > 001 3 Set, how it is made and operated and
No. 1 .. ..o126 Magnum 3-way coil holder 090 illustrated with actual photogiaphs
No.z .. .. 15/- Magniynysinglefco pholder Q18 to show every stage of constructioa

C T - Spade terminals, per doz. 00 6 1 g full o oA
Magnum choke o T 0 6 6 together with t size working
’ .01 3 drawings.
ALWAYS SPECIFY Fixed coudensers, 0001 . g
F“e‘} gg"‘%e“sgrs ) g } g No effort has been spared to make
11X r . . . .

MAGNUM lised S, 020 these instructions clear and lucid and

Terminals, lacquered, completc 00 2 any man can commence building his

Set with every confidence that he will

3-valve set, described . Pel is. i
ihed by Mr. Percy Harris achieve complete success.

Variometer ... 015 ¢

Magium 2-way coilholder .. 0 6 6

Magnum inter-valve transformer ... 0 15 0 Enve lope N 0- 1 .

Filament rheostat 020

.00025 variable condenser, oompletc 070 Containing instruction Booklet,
Grid leak and condenser, complete 0 2 6 full-size working drawings, com-
Valve holder . 0 010 plete list of all components, etc.,
1L.T. condenser b5 0 40 for building up a z-Valve Reiflex
Ebonite, perlb., cut toswc 0 4 0 Receiver cmploving the well-
Slecwng per vard 0 0 6 known §.T. 100 Circuit, Designed
Magnum coils, No. 012 6 by John Scott-Taggart, F.lost.P,
Magnum coils, No. 2 015 0

Terminals, lacqucred comp[ete 0 0 2

Envelope No. 2.

Containing instruction Booklet

tull size working drawings, com-
plete list of all components, for
tmilding up a family 4-Valve
Receiver for use with head-
phcnes  or  loud - spraker and

embodying a large number of en-
tirely new features. Designed by
Percy \WW. Harris (assistant editor
Mcdern Wireless),

Send stamp for set of leaficts dealing with
“ Twelve Tested clrcults including the
famous “* Omni Receiver.”’

ALWAYS SPECIFY MAGNUM

Experimental Stations :— 2FP, 2CT, 2PB, 6CW.

BURNE-JONES & Ce., Ltd.,

Manufacturing Radio Enginecers,
MONTFORD PLACE, KENNINGTON,

LONDON, S.E. 11, RADIO PRESS LTD.

“Phone * Hop 6257, Devereux Court - STRAND, W.C.2.

wwWWamericanradiohistorv caom.
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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 housechold
tools and able to follow simple and con- ==
cise instructions.

I T T T

e ;

1t contains one H.Y. Valve and one Detec- f | o
tor followed by two Note Magnificrs. L‘ﬁ: Ii i
By an ingenious and simple nmiethod of bl | N i
switching any combination of Valves i b~ 17 - / ke
ifrom one io four can be used at will. 1 \ \\\ HH
Reaction is used on to the tuned anode i 1 ".\ —

\&-

coil while a potentiometer makes the Set
very stable and really easy to tune.

Its capabilities will, of course, vary under
local conditions, 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, together 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 ST100 Set) obtain-
able at any Bookseller at 2s, 6d., or from
Radio Press Ltd., the Publishers of the
| Magazine, for 2s. 8d. post frce.

|

i 2 0 0 o

Radio Press Envelope No.2
it WA RS D A D) MDY MR G it ) A Wi i B
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™ TWO MILLION SATISFIED CUSTOMERS

WIRELESS

ELKAY WIRELESS CO.

BRITAIN’S GREATEST EXCLUSIVE WIRELESS STORES
Pioneers of Cheap Prlces with Cheap Prices Mamtamed

THE FAMOGUS Radio Equipment Co.
Hcadphones, 4,000 ohms, Ilcather-
. covered headband. Stamped B.B.C.
: DPer pair ...
: ELKAY Lightweight Headphones,
: 4,000 ohms, all guaranteed per pair
: FELLOWS’ New Lightweight 'Phones,
: 4,000 ohms, stamped B.B.C..
SUPER ’PHONES Light, Easy Adjust-
ment, 4,000 ohms, guarantecd
N & K (The genuine article), 4,000
: ohms, all guaranteed . Per. pair
° ALSO BROWNS,

BRUNET, THOMSON-HOUSTON (French), ETC.

16/9 :
12/9
18/6

D.E.3 (-06 amp.) Valves also in stock.

ALL MAKES OF VALVES IN STOCK

MARCONI R.EDISWAN, MULLARD and COSSOR (Red & Plain Top)

Dull Emitters, Ediswan & Marconi, 21/-

EACH

Special packing and post 1/- each extra.

13/9
12/9

EVERY TYPE IN STOCK.

State What Malke of LOUD SPIEAKER you Require.

e B S ——
DUTCH VALVES - .. 6 II & 7/11 | IVORINE LABEL SET, 12 dijfercut titles VARIABLE cONCENSEPa of hth qual'l 4
L.F. TRANSFORMEPS Ratio 5 to 1. All the set  61d. With aluminium top and bottom plates.
guaranteed (postage 1/-) .. .. each 11/3 ' FILAMENT COMPLETE CIRCLE RESIST- Complete with knob and dial, guaranteed
CRYSTAL DETECTORS .o 19, 1/3 & 10)d. ANCE SCALES, o to 300 .. each  €d. accurate :
CRYSTAL DETECTORS, enclosed in glass zase BELL WIRE, Tinned Copper, 12 yds. .. ed. Vernier .o 4/- 0005 6/-
2/6, r2/3, 1/6 VALVE LEGS nut and washer each 1d. L0001 4/- 00075 7/-
AERIAL WIRE, 7/22, guarantced ha d- VALVE LEGS, nut and washer per doz.  10d. .0002 4/6 001 8/-
drawn copper, 100 ft. (postage 1/-) .. 1,16} VALVE PINS, nut and washer each 1d. L0003 5/6
CONDENSER VANES, fixed or moving VALVE PINS, nut and washer per doz.  8¢. | SUPER.QUALITY 2-WAY GOIL HOLDER.. 49
er doz. 3.%6. gLLIl:)NEGRE'I:O%P%INGS compliete each 1d. , REAL EBONITE 2-WAY GOIL HOLDER 6/3
4 . S s quare, L
REAL GOLD CAT’'S WHISKERS I)e[e(ilg;l ¢ F’S rilied Tass, 13 1n 0“8 1 “? Sl\éacﬁl’l 214, | 0.B.A. NUTS .. perldaz: 44,
5 00 - | H fe s
SILVER CAT’'S WHISKERS .. cach  1d. | SLIDER KNOB each  2d. | GEYECTOR ARMS, Ball Iomts Ebonite
- % T i K B per doz.  7d. SWITCHES ON EBONITE SPST. each 1% Handle and Whisker Holder o a0 3
CONDENSER SCALES, o to 180 cach  3}d. S.P.D.T., each 1/11; D.P'D.T. .. each 2/9 | WOOD SCREW TERMINALS cach  13d.
BASKET COILS, set of 6, up to 3 000 metres “2{;4 cOfNDENSER SPINDLES, all sizes in Sl::clj, a1 | SHELLAG . per bot., 101d.& 6d,
SLEEVIN i 1 , f 3d. rom .. e . . h ]
NUTSV2 gA?, )‘.s‘ bt o Omspcorrdoz. 24d. | SCREWED ROD, 2 B.A., 12ins. long each 3d. ‘ AERIAL PULLEYS each 101d. sgd 6d. & 410,
NUTS, 4, 5, 6,and 8 B.A. per doz. 2d. 4 B.A., 12ins.long cach 24d, | TINFOIL " . Iarge sheet 4c.
WASHERS, 4 B.A. .. per doz. 11‘2. RUBBER INSULATED LEADING-IN wde qge COPPER FOIL, 6in. wide .. perft. 6d.
2 B.A per doz. 1id. per y %7 | GRID LEAKS, 2} and 2 me ach 10}d,
VARIABLE GRID LEAK, Pencil tvpe oM DD B ¢8- .- cach 2V
CORLTED STUDS' ot il g l)‘(\??ﬂ‘oezls 4d. ' INSULATORS, white reel, 2in., egch 1d. ; FLEX (Twin), various colours -operyd.  2d.
TERMINALS, with nut and washers | per doz. 11d. CONNECTING WIRE, tinned copper, 20 gauge
each 1d., 13d. & 2d. whlte egg, each 2d,; per doz. / 3 yds. 2d.
i MAIL ORDERS DESPATCHE CALl ERS SHOULD MAKE FOR NEW BRANCH:: :BUY FROM US: :
{SAME DAY AS RECEIVED. : : ; :
: ool ooty o P 159, BISHOPSGATE, E.C.2. - IT WILL SAVE :
: parts of the World. : (12 doors from Liverpool Street Station, on same side’, : YOU MONEY. :
E.é.O.NI'.I'E.KNDB.é.Z'BA """"" L‘ach 2d. ;“3;1'.'”FILAMENT RESISTANCES, smooth action, o | 3. 450 to 1200 07 4/3
g . " marvellous value .. 1 4. 900 to 2000 . 46
g::c::g a:g:gpg' Iargﬁ o pe‘r goz. 12%: With engraved dials .. 2/8 | 5. 1600 to 3200 s = 4/9
G RS, sma per doz. Tt | WOUND INDUCTION COILS (postage od) \ 6. 2200 to 3600 5/-
CRYSTAL CUPS, 2 screw cach k 1“4 9,y wu\ (r- 6 ENAMEL me in }, tand 11b. recls:
CRYSTAL CUPS, 4 screw o[o .. cach 2d. ;L é 8 1 15 26 28
FIXED CONDENSERS, all capacities each 104d. | TAPPED INDUGTAN E OOILS 20 tappings per 1b. 2 4 2 8 3/2 3/8
EBONITE cut to any size by machinery while wound to 1,600 metres .. .. each Note.—Bobbins 2d. each extra.
ou wait .perlb. 3/6 VARIOMETERS (Tube type), complete with POTENTIOMETERS, guarantced up to 500
TELEPHONETERMWALS nutsan(l \\ashms, knob 31 & 2/ ohms, superior nnlm compact size A 7/3
each 1id. 2 perdoz. 1/3 COUBLE 'PHONE CORDS, full lenﬂth 111d. | CRYSTAL DETECTOR, glass encloscd, fitted
W.0. TERMINALS nuzs md washers cach 2d. | HERTZITE, genuine, in box . 8d. | on 4 % 2 ebonite panel with terminals for
W.0. TERMINALS nuts and washers TALITE, genuine, in box oo 8d. ‘ aerial, earth, and phounes, already wired
per doz. 1/7 PERMANITE, genuine, in box . 8d. | and beautifully finished . 4/9
PANEL BUSHES, drilled each  11d. | ZINGITE, genuine, in box 81, | VALVE HOLDERS .. each 10_1,6. &1/3
PANEL BUSHES, drilled per doz 1/3 BORNITE, genuine, in box . 6d. BATTERIES, H.T., dry:
TOP CONDENSER bushes Grdh 1d. | MIXED CRYSTALS (6 kinds) 9d. 30 volts, mclmlmg Wander Plugs 5/6
TOP CONDENSER '] h doz 9d' CARBORUNDUM §id. | 60 volts, including Wander Plugs 8/6
S per doz. * | ZINCITE and BORNITE, both in hox 1/- | AMALGO PLASTICMETAL, foriixingcrystals,
BOTTOM CONDENSER, bushes each  1d. | 6OIL PLUGS, real ebonite .. 1 /3, 103d. & 91d. |  No Wood's metal necessary 6d
BOTTOM CONDENSER, bushes perdoz.  7d. | EBONITE GONDENSER KNOB AND DIAL. 16 GOLD SEAL PLASTIC METAL, for ﬁxiug
SWITCH ARMS, 4 ldmumtlons, ebonite knob, FILAMENT RESISTANCE DIALS .. 8id. ) . 6d.
complete with pancl bush, nuts, and spring H.F. PLUG TYPE TRANSFORMER : IVORINE NAME PLATES, all readings
washer - 8id. 1. 150 t0 450 metres v 3/9 each 1d, perdoz.  9d.
STOPS, with nuts p'r do7 6d. | 2. 250 10 700 s 4/~ EARTH CLIPS, Copper adJustabIo each 5}id.
[ THE T 0} Please send ample postae. Trade Inquir es: 227, Bis'opsgate.
WONDERFUL Please address Post Orders:
: TITANIC

: CRYSTAL SET,
stamped B.B.C,, including 1 pair
of 4,000 ohms headphones,aerial

: wire, ingulators, leading - in :
: wire, lead-in tube, earth clip, :
etc. Maker’s price 3 guineas, 8
B O price 318, 0l

Telegrams :

159 - 225 - 227, BISHOPSGATE, LONDON, E.C.2:

ELKAYWIRY AVE,,

Special Terms to Radio Clubs.

REMEMBER—-DON’T PAY

LONDON.

Telephones {CENTRAL 8544, RETAIL.

OPEN SATURDAY ALL DAY. SUNDAYS 11—2.39,

In replying to adverticers use COUPON on last bage

MORE !

"ELKAY” WIRELESS CO.

{BISHOPSGATE 2313, WHOLESALE,
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Efficiency plus Economy

The principles of the
¢ Unit” System

The principle of this “Unit" Recciver is
more or less along the lines of the well-
known sectional Bookcase. From the first
Unit—Ilike the first section of the bookcase—
it is ready for immediate service,

The first Unit to be constructed (No. 3in the
illustration) as a complete Crystal Receiving
Unit. The design of this Unit is so efficient
that Broadcasting has been received regularly
at over 40 miles distance from the Station.
The second Unit to be added is a Low
Frequency Amplifier which greatly increases
the volume of sound. If you live close to a
Broadcasting Station these low Units should
work a small loud Speaker. If you wish to
increase its range, you can add the High
Frequency Amplifier. These four Units give
almost the range, sensitivity and volume of
a three Valve Set with only the small upkeep
costs of 2 valves. Full instructions are given
for bunilding absolutely every part in a par-
ticularly economical manner. Even if you
already possess a Set vou ought to get this
00k —there are quite a aumber of new ideas
sure to interest you.

In replying to advertisers,

of Wireless Weekly, should be purchased by

every wireless enthusiast who is keen on
simple constructional work for two reasons.
First, because it describes a new idea in Wireless—a
highly sensitive Receiving Set which, starting from
a sclf-contained Crystal Set, can be added to, and
made more efficient at any future time at small cost.
Secondly, because not only are the elementary
principles of Wireless soundly and simply explained,
but every step in the actual constructional work is
carcfully shown by clear diagrams and well-written
text. Iven the beginner in Wireless can safely start
on this Receiving Set and know that his eflorts will
be crowned with success.

THIS book, by Mr. E. Redpath, assistant editor

How to make a “Unit”

Wireless Receiver
By E. Redpath.

Contents—————-----— ey

Chapter 1.—The Essential Princiales Involved.
Chapter 2,—The Aerial—Earth System at the Receiving Station,

Chapter 3,—Unit No. 1. The Variometer Tuner with Crystal De-
tector.

Chapter 4.—-Unit No. 2. The Low-Frequency Amplifier with self,
contained H.T. Battery.

Chapter 5.—Units Mes. 3 and 4. Aerial Tuning Variometer and
High-Frequency Valve Unit.

Chapter 8.—The Completed Set and How it Works.

Chapter 7.—The Construction and Erection of an Efficient Aericl.,

———

Sold by all Booksellers f : Y 4o g

and Newsagents,or 2 /8 i{ahln JIBBS, ;Lth¢,
f)ost fyee direct from Publishers of Authoritative Wireless Litera‘ture
Publishers. DEVEREUX COURT, STRAND W.C.2

use COUPON on last page
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(Continued from page 200.)
The gridleak R, will not be found
to be critical, but care should be
taken that the resistance is in
because in these types of gridleaks
and anode resistances it is possible

MODERN

to T,. The aerial is connected to
\.;, and the earta to E. The
terminal T, is connected to T, and
T, is connected to T.. The ter-
inalsTgand Tyare leftunconnected.

A coil is inserted in L, and

1
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Fig, 9.—Details of Box,

by rotating the knob in an anti-
clockwise direction sufficiently far
to cut out the resistance altogether,
which, of course, is a desirable
advantage in some cases.

Connecting Up the Fig. 3 Circuit

The Fig. 3 circuit is useful for
the reception of broadcasting, but
is primarily intended for the recep-
tion of longer waves, such as those
on which the Paris Time Signals
are sent. The resistance R, will
act now as a resistance coupling,
but this is not very etficient on
wavelengths below 1,000 metres.
When receiving such stations as
the Eitfel Tower, it is desirable
to cut out tl.c constantaerial tuning
fixed concenser C,, mentioned in
connection with previous figures.

The acrial is now connected to
the terminal A, of Fig. 35, instead
of to A, as was previously the case.
The plug-in coil is now connected
in the coil holder L, of Fig. 3,
while nothing whatever is put
into the coil holder L, Assuming
that no leads have been used to
connect up the various terminals
surrounding the coil holders, we
make the following connections :

T, is joined to T, and T, to T,.
T, and T, are left unconnected,
as also is T,. The terminal T, is
connected to T,.

It is desirable to trv adjusting
the value of the resistance R,
when using this circuit.

Trying Out the Fig. 4 Circuit

The circuit iy Yig, 4 is similar
to that shown in Iig. 3, but this
time a reaction coil L, is coupled
to L,, but the reaction coil is not
tuned. The connections to the
various terminals are as follows :—

T, 1s connected to T,, and T,

anotherinl.,. Ifitisfound thaton
bringing the moving coil closer to
the other, and retuning on the left-
hand condenser of Fig. 5, ie., C,,
the signal strength does not in-
crease, then try connecting T, to
T,, and T, to T, instead of the
previous counnections to these ter-
minals.

When using the circuits of I'ig. 3
and Iig. 4, the variable condenser
C, is not, of course, in circuit, and
the right-hand condenser of Fig. 5
need not be touched.

Sizes of Coils
The sizes of the coils suitable

WIRELESS

Reception of Continuous Waves

Continuous wave signals mav
be received with the circuits of
Iig. 2 and Tig. 4, the latter figure
being only used when longer waves
are being received. In any case,
the arrangement of Fig. 2 is the
better for continuous wave recep-
tion, but no attempt should be
made to reccive continuous waves
on wavelengths near those emploved
by the broadcasting stations,
because the self-oscillation of the
first valve will completely spoil the
reception of those listening to
broadcasting,

In any case it is essential that
the coils L., and L, should be kept
as far away as possible, and if
there is a tendency to oscillate
when receiving broadcasting, this
may immediately be stopped by
turning the knob of the resistance
far more in a clockwise direction.
The circuit will then operate
effectively and very faithfully.

Special Note

T'ull details have been given in
this article for making and using
this  threc-valve receiver. By
virtue, however, of the fact that
several terminals are fitted ou the
panel to enable different circuit
combinations to be obtained, it
is impossible to detail these in
this issue.

Next month, further circuits
will be fully described, and further
operating details given.

Blue Prints

Two full size blue prints of the
top of the panel, and of the under-
neath wiring, are obtainable from

l*y
o

=2

Fiy, 10.—Numbered theoretical diagram.

for different wavelengths will be
supplied by the coil manufacturers.
Coils having 50 turns are suitable

for receiving 2L.O, using the
constant aerial tuning systent, but
for receiving the broadcasting
stations using longer wavelengths,
two coils, each of 75 turns, are
recommended.
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Radio Press Limited, Devereux
Court, Strand, London, W.C.2,
the publishers of MopErRN WIRE-

- LEss and WiIRrReLEss WEEKLY, for

1s. 6d. ‘each, Readers desiring
to ‘take advantage of this should
distinctly  specify blue  prints
Nos. 16A and 168, An additional
2d. should be included for postage.
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Contents.

Interesting details of B.B.C. personnel.

Notes on the eight B.B.C. Stations.

Continental Broadcasting—what to listen
for.

How to look after vour Set.—Ly Percy
W. Harris.

Buying a Broadeast Receiver.—By
G. P. Kendal, B.5c.

The Wireless Musical Cinema—a peep
into the Future.—Bv K. 1. Hallows,
M. 4.

In and out of the Studio.—By John
Henrv.

The Children's Corner. By Unrle
Carurlacus.

Fhe Importance of the Musical Pro-
gramme.— By Dan  Godfrey,  Jun.
A.R.AM.

The Work of an Aannouncer.—By Rex
Palmer.

IHow it is Donr.—Bv P. P. Eckersley,
Chie; Engineer to 13.B.C.

A Visit to 2.0 —By L. dlevander.

What has been donc-—a review of the
fist year's Broadcast.—By 4, R.
Burrows.

The Iuature of Wireless.—DBy Jolhn Scolt
Taggart, I dnst.P.

The British Broadcasting Co.,-Ltd., and
its aims and objects.—By J. C. WV,
Reith.

How to listen to and appreciate Musical
Broadcast. — By  Douglas  Hoplins
A.RC.O.

free direct.
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From all Book-
sellers, or 118 post

I'ebruary, 1924

On Sale Feb. 9th.
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Broadcast

Listeners’”’

Year Book

1924

Get a copy of this
new Book and have
a peep behind the

A LA 0

SCénes

HIS new Book is entirelv different from
I any Radio Year Book or Annuals that -

have ever been produced. - Tt is, as its
title denotes, devoted ecxclusively to DBroad-
casting. As you will sec by this list of con-
tents, it brings the B.B.C. right into your
home, and introduces you to many of those

who are responsible for the pleasure you get

from Broadcasting.

We feecl confident that it is one of the most
interesting and entertaining Books that have
ever been published—remember ~there is not
a technical word in it—and a ready sale is
assured. Date of publication is February 7th,
but to make sure of a copy, an order should be
given to your newsagent at once as the supply
is limited.

Radio Press, Limited,
Devereux Court, Strand, W.C.2.
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HE most absorbing Book on the Valve yet of Radio enthusiasts who are very keen but who
published. The author, John Scott-Taggart — are not technically minded.

F.Inst.P.,, Editor of Afodern

Wireless, has purposely set out

v i+ In view of the anticipated heavy
] Erom_all_Booksellers

1 Publi:hed by Radio Press L+d.,

: Deverux Court, Strand, W.C.2.

i

|

2/6

demand, it is advisable to pir-
to produce a book which will chase a copy immediately whle
appeal to the very large circle this edition lasts.

In replying to advertisers, use COUPON on last page. 40)
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Result of
15 years’

experience.

February, 192

4

Brandes, Limited
Canadian Brandes, Ltd., Manu-

facturers of the famous Brandes
Headphones, will in future be
known as

BRANDES, LIMITED

This constitutes a change in
name only, and the ‘“ Matched
Tone” feature will still continue
to maintain the superiority of
Brandes Headphones through-
out the Radio Universe. All
communications and enquiries
should now be addressed as
under :—

Brandes, Limited

Walmer House, 296, Regent St., W.1

Phone Langham i525. Trade Eng .iries Invited

Distvict Offices:

GLASGOW : . - - 47, Waterloo Sreet
NEWCASITLE: 5 & 6 Post Office Chambers

H K

PRICE 25/-
K K

British Manufacture (BB.C. stamped) and

conform to all new Licensing Regulations,

Manufactuved af Brandes Works, Slough,
Buekss

\cMatched Tone

TRADE MARK

Radio Headphones %
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Radio Press
Diaries Tor 1924

FOR your appointments — to chronicle
your doings — for the thousand and
one things connected with your lifa,
you need a Diary.

This year purchasc a Wireless Diary
and get some useful information without
extra cost.

These two Radio Press Diarics are both
extremely 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 critical,
From all Booksellers or direct (postage
2d. extra) from Radio Press, Ltd.

Radio Press Handbook
and Diary for 1924.

Size 5 in. by 34 in., solidly bound in grained
leather cloth, fitted with pencil. Diary portion
shows a whole week at an opening. Large number
of pages of technical data, inciuding scveral pagcs
of electrical formule which will prove in-
valuable to the scrious worker < . -

Radio Press Popular
Wireless Diary for 1924.

Size 2% in. by 4% in. Strongly bound in leather
cloth with rounded corners. One complete
weck shown at each opening. Wireless pages
include information on call signs, circuit dia-
grams, Morse Code, electrical data, fuil
inrstructions for building a commplete 1

Receiving Set, etc., etc. g - /'

In Leather, with pencil 1/6

Published in conjunction with
Charles Letts & Co.

= U HE T BRI T
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In replying to advertisers, use COUPON on last page
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WIRELESS WEEKLY s sold by all
Newsagents and published by Radio
Press Lid., Devereux Court , Strand

W.C.z,
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WALKERS' WIRELESS A. Frz;.(nks, SL(d. 957 37 (l))eiansgate, a4, Acg;;!‘g\l:grs I—Wﬁa rgr;mn:lr andprechal’ge
: i Market Street, xford Street, e ol ce rade or Private.—
Hold the largest variety of wireless apnara-
tus in the North. Send for particulars, l% Eyrl:ég;ll:w:;{:etBow::rhester and x’&“é‘“"];:;“;%?,};’ R_e}vl aﬁg::nosf P‘ll(le
31, Westgate Road, Newcasile-on-Tyne: » “’Eiffel Tower ** Wireless Mast.
“ EIFFEL TOWER ** MASTS. FOR SALE: 3 long wave Wireless Re-
EDINBURGH. (Trade Mark) Reg. Des. 694837 ceivers 1,000 to 10,000 meters. Can be
Spensers (Scotland), Ltd., 119, George St., 8 S . increased to 25, 000 meters. U.S. Navy
Edinburgh. Agents for Burndept, Ltd. WILKINSON., Lonsdale Road, Standard. Adapted valve or crystal.
Write for Lists. Kilburn, N.W.8. US. Shipping Board, Bush House,

__Aldwych, London, W.C. 2.

WIRELESS INVENTORS.

Advice Handbook on Patents and Trade
Marks. Consultations free.—B.T. King,
Regd. Patent Agent, 1468a, QueenVictoria
St.,E.C.4. ’Phone: Central 682.36yrs.refs.

POST PAID WIRELESS MATERIALS.
Brown’s Type A New Ex-Govt. 120 ohm.
Headphones, 25s. 60 volt H.T. Battery 6s.
Complete Price List Free.—J. H. TAYLOR.
& Co., Macaulay Street, Huddersfield.

~ ““EBONITE ”’
Cut any size, Post and Packing 6d.
i-inch thick, id. sq. inch.
WORMALD & SON Mangnall St.,
Bradford Rd., Manchester.
_‘Phone Central 2868,

‘¢ Eiffel Tower '’ Transformers.—L.F. 5/1,

J. DYSON. wonderful value. 12/8, carr. paid. Each HALF INCH SPACES
5 & 7, Godwin Street, Bradford. Complete Transformer guaranteed perfect and . q
Sets. All Accessories. Tele. 6037 & 6038. tested.—Wilkinson Lonsdale Road, Like this :—

Telegrams : ‘‘ Equipment.*’ Queen’s Pk, N.W.6. Est. 1900.

ITRY ONE.

15s. each prepasaid.

USE THIS COUPON

in writing to advertisers in ‘' Modern Wireless.”
CUT HERE

SN GO GO g

COUPON

Questions and Answers

zln connection with your announcement.in MODERN
: WIRELESS, please supply me with:

I

: Enclosed please find remittance of............. eerrreeiesen
(Leave bl ank if not an oxdct)

In future this coupon must be accompanied with : If an open envelope is used in applying for catalogues a half-

TIYIH 10D

LG TOOs

g 2s. 6d. P.O. penny stamp will cover postage.

= ENAINC.....oo e
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Practical work

Aerial

' erecting il )

MODERN WIRELESS

Set
building

What do you want to know?
—there’'s a Radis Press Book
to help you.

Choose your Books
from this List:

By B. MirreLL, A.M.LLE.LE.
5. The Construchon of Wireless Recewmg Apparatus  1/6
By P. D. TvErs.

6. The Construction of Crystal Recewers .. 1/8
By ArLan L. M. DoucGLas.

7. How to Make a *“Unit*’ Wireless Receiver .. 2/6
By E. REDPATH.

8. Pictorial Wireless Circuits . e .. 1/6
By OswaLp J. RANKIN.

9. Wireless Vaives Simply Explained v o206
By Joun Scorr-TaGGarT, F.Inst.P.

10. Practical Wireless Valve Circuits b .. 276
By Jonws Scort-TaGGArT, F.Inst. P.

12. Radio Valves and How to Use Them .. 2/
By JouN ScotT-TAGGART, F.Inst.P, '

13. 530 w:reless Questions Answered B o 2/8

By . P. KEnparLL & E. REDPATH

By P. W. Harris.

15. More Practical Valve Circuits (Clotn Bound) 3/6
By Jon~ Scort-TacGart, F.lnst.P. .

16, Home-Built Wireless Componenis . 2/6

Elementary Text-book on Wireless Vacuum Tubes 10/-
By Joun Scorr-TacGart, F.Inst.P.

_— (post free)

Price
1. Wm:less for Al .. " Iw 6d.

JoHN ScoTT- TAGGART, F Inst. P.

2. S|mpl|ﬁed Wireless . B
By Joun SOOTT-TAGGART F.Inst.P.

3. How to Make Your Broadcast Receiver oo1/6
By JouN ScoTt-TAaGGARrT, F.Inst.P.

4. How to Erect Your Wireless Aerial .. w ]=

14. 12 Tested Wireless Sets .. i oo 206

HETHER you are erecting an
Aerial, building a Set, or
endeavouring to find out how

one works, there is a wide choice of
Radio Press Books réady to help you.

Don’t attempt to struggle along in the dark
by yourself, but make use of the assist-
ance freely offered you by the authors
of these Books. Remember each is written
by an expert in his own particular branch
of Radio and every author is a man of note.

All Books obtainable from any Book-
seller, or in case of difficulty any Book
will be supplied (postage 2d. extra) by
Publishers direct.

Nadio Press Ltd.,

Devereux Court, STRAND, W.C. 2,

Gilbert Ad.

WwWw.americanradiohistorv.com
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The

Lyrianette
A 1924 ACHIEVEMENT

IRELESS has not been installed by

(,V a large number of people because of
the impression existing that skill and
attention are required. With the introduction

of the Lyrianette this impression should soon
be dispelled.

Simplicity is the solution of the problem and the
LYRIANETTE begins a new era in Broadcasting

. . . . . The Lyrianette
Reception.  This new receiver is easy to install, 2 Valve for Broadeasting only.

easy to operate and requires less attention than Price 19 Guineas,

a Gramophone. B.B C.Tax 15/-

Absolutely self-contained, it has only two terminals to connect up, one to the
earth, and the other to the aerial. Fitted with one of the finest standard Loud Speakers,
Dry Batteries, and Dull Emitter Valves, everything is completelv enclosed in a
cabinet of classic design that will harmonise with the period of your {urnishing
and afford you the highest satisfaction at a price within your reach.

It is made for two and three valves.

The Lyrianette advantages:
The simplest operation. Perfect reproduction. Minimum attention.
No accumulators. No unsightly wires. R. I. Standard.

The right price.

-

Write now for leaflet K2 describing this receiver. Demonstrations will be given daily at Harrods and other
leading stores throughout the country or at our showrooms.

RADIO INSTRUMENTS LTD.

Works, Ojfices and Showroos :

12, HYDE STREET, NEW OXFORD STREET, W.C.1.

Teleph ne : Regenl 6214-6215-6216. Telegram Instradio, London."
PROVINCIAL DEPOTS.
Manchester : 19, llopwood Avenue. WinericerTIRG ohp >,
g 19 5 b : aM, Maiket Street. Ipswich : 61, Rushmere Road
5‘”‘“ : ‘/ "”‘fVRiéfr;if”l;acf",’;’;’,(‘;";ﬂ'[t f},"’fjs Sireet Midilesbrough : 42, Wilsgii Street. Neweastle-on-Tyne : 5 and 6, Post Ofice Chambers.
watngham b ¥fo (Gl o Dundee : Caird Iall, Dock Street. Cardift » 11, Mowra Terrace.

Glasgow : 47, Walerioo Street.
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