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RELAYS AND RECORDERS—I.

By Puiuie R. Coussey, B.5c., A.M.LE.E.

N the earliest commercial reception of

wireless messages relays and recording

apparatus were employed, as detectons

suitable for rtelephonic reception had

not at that tme been developed. As
is now generally well known, the method
then adopted depended upon the use of a
coherer type of detector in conjunction with
a make-and-break relay of similar tvpe to &n
ordinary telegraph relay, with a Morse tape
inker as recording instrument. The suc-
cessful up:rati-:.rn of this chain of mechanism
by an Inmmlng signal, apart from the question
of relay sensitivity, necessitates the empln}rment
of a detector having a large range of resistance
variation under the influence of the signal.
These conditions were complied with by
coherer type receivers, since their resistance
was gtneral}y greatly diminished under the
influence of the signal, although there is
another type of coherer in which the reverse
action takes place.

With the discovery and perfecting of the
crystal and similar contact detectors, the use
of recording apparatus fell into disuse, since,
under normal working conditions, neither
the resistance variations nor the magnitude
of the currents flowing were suitable for
operating a relay. Telephonic reception
also offered the fyurthi:r advantage of aural
selection of the desired signal from interfering
signals having other note frequencies. Given
suitable apparatus, however, this selection
may be effected by purely electrical means,

bv employing the principles of resonance.
Ordinary acoustic resonance apparatus may
also be used.

For ordinary reception work using detectors
of the crystal type the mechanical recording
of the message is not usually required, as it
offers little advantages over direct aural
methods, while bringing in its train certain
attendant disadvantages.

The most important application of record-
ing apparatus for reception is in connection
with the transmission of wireless messages at
high speeds—that is, at speeds higher than
can easily be transcribed directly by hand.
For this purpose some form of relay, operated
by the detector, is generally essential, although
its use e€an be dispensed with in some cases,
For instance, if the output circuit of the
detector includes some form of galvanometer
or current indicating instrument of sufficient
sensitiveness, the signals may be recorded by
a photographic attachment registering the
movements of the instrument. Most forms
of galvanometer of sufficient sensitiveness for
this purpose, are unsuitable as their natural
period of vibration is far too long, with the
result that they take a considerable time to
reach their reading and to return from it
This precludes their use at high speeds.
There is, however, one form of galvanometer
which is very suitable for such purposes as
this—viz., the Einthoven galvanometers, the
uses of which for such purposes have already
been referred to in these columns. These
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consist essentially of a stretched conducting
fibre placed in a powerful magnetic field,
and provided with a powerful optical arrange-
ment for projecting a much enlarged image
of the fibre on to a screen, or on to the
photographic film as required. The current
to be indicated is passed through the con-
ducting fibre, and so causes its movement
by reason of the electro-magnetic reactions
between the current and the magnetic field,

As an alternative scheme to photographic-
ally recording the movements of the galvano-
meter thread, its 1mage may be projected
upon 2 narrow slit in an opaque screen, so
that when at rest its shadow hlmﬂrs the opening
and prevents the passage of light into the space
beyond—Fig. 1. Behind the slit a selenium
cell may be placed,* so that when the thread

Fig. 1.

moves under the action of a received signal
current light can pass through the slit §,
and falling upon the selenium cell M, cause
its electrical resistance to drop and current to
Aow through the relay R from the battery B,
and so enabling some recording apparatus
(such as a Morse inker) to be operated.
The sluggishness of the selenium is the main
objection to this method, but with suitable
apparatus it could probably be worked
satisfactorily.

The sensitiveness of these Einthoven
galvanometers is very great, and some patterns
will give a measurable deflection with less
than 0-000000000015 amp.—u.e. less than
one sixty-thousand-millionth of an ampere—
so that they are very suitable for use with
simple crystal contact rectifying detectors,
employed without polarising em.f. It is

* Bee The Wireleas World, B, page 145, for descrip-
tion of selenium cells.
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generally preferahlc to sacrifice some of the
available sensitiveness for speed of upemtmn,
particularly where high-speed reception is
under consideration,

Brown's amplifying .relay (or ** telephone
relay ”), although a very sensitive instrument
that is easily ap-pllt:ah!l: to wireless work,
does not help much in the problem of record-
ing high speed signalling, although it has
proved extremely useful for general recording
purposes in lecture work and under similar
conditions. It will not, therefore, be dealt
with further in this article,

Another simple form of recorder that has
also been used extensively with crystal
receivers, as well as with more sensitive
apparatus, is of the “ dictaphone™ type, in
which the incoming signal after detection is
passed through a type of telephone receiver
much in the usual manner, while this instru-
ment is then used to record the message by
1mpress|ng it upon a rotating wax c‘ylmder,
jugt as ordinary sounds are recorded upon
such a cylinder in a phonograph, or office
dictaphone apparatus.  Apparatus of this kind
has been extensively used in practical work.

As in other branches of wireless work,
the thermionic tube, or triode valve, has
indeed revolutiomised the treatment of the
problems of recording wireless signals, as
apart from its use as an amplifier it has other
and more direct applications to the subject
in hand.

Thus, taking the case of a simple detecting
valve, the receipt of a signal will vary the mean
plate current through the valve, so that if
an appropriate relay can be arranged to
operate with this variation recording becomes
possible.  The main dificulty that is met
with arises from the relatively large steadv
plate current, which Hows permanently
thmugh the relay, and upon which the
variations are impressed. “This steady current
will often r:-blitera:c the effect of the variations
unless special means are provided for balancing
it. The use of a dli‘ftr:ntml relay provides
one solution, as indicated in Fig. 2. In
this diagram, the thermionic valve V is shown
connected to a receiving aerial A, and
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RELAYS AND RECORDERS

earth E and to the receiver unit L,L,C, in
the usual manner, a grid condenser C, and
leak R, being inserted in the grid circuit,
The plate circuit is completed through one-
half of the winding of the relay R, the con-
nection of the plate battery B, being made
to the centre of the winding as shown.
An auxiliary circuit is made up through the
second half of the relay winding, so as to
include a high resistance R,, which should
be given a value approximately equal to the
normal internal, or plate-flament, resistance
of the valve.t It will be found necessary to
adjust

Ry to achieve the desired balance

in that it is not necessary to employ any special
form of relay having a differential winding,
as the balancing-out of the normal plate
current Is effected externally to the relay.
For this purpose a resistance R, of about the
same value as R, in Fig, 2, is joined between
the positive terminal of the plate battery B,
and the anode of the valve, When the normal
plate current is flowing, the potential of the
point X will, therefore, be approximately
midway between the potentials of the points
Y and Z, at the ends of the plate battery,
so that by connecting a potentiometer re-
sistance R, across the plate battery, a point

when the valve is joined up and the normal
plate current flowing. The relay contacts
should be joined to a local circuit containing
some form of recording apparatus. When
using the connections shown in this figure,
the receipt of a signal will usually cause a
decrease in the normal plate current, causing
the currents through the two halves of the
relay windings to no longer balance, so that
the relay tongue moves over to close the local
contact. The " bias™ of the relay should
be adjusted so that this decrease of plate
current will cause the tongue to move in
the proper direction to close the local contact.
A grid potentiometer P is usually required
to obtain the best results.

An alternative arrangement is shown in
Fig. 3. This one possesses some advantages

$ The requisite value for B, will thus be of the
order af 20,000 uhmu.—dupn-m!ing, of course, upon
the type of valve in use,

[wF-g,- v
Fig. 4.

can be found on it where the potential of the
slider is the same as that of the point X,
with the result that no current will then be
flowing through the relay R, On the receipt
of a signal the plate current will change,
causing a variation of the potential of the
point X, with the consequent passage of a
current through the windings of the relay,
causing a signal to be registered on the attached
recording apparatus,

As a matter of fact this system of resistances
reallyconstitutes a Wheatstone bridge, theplate-
filament resistance of the valve constituting one
arm, the resistance Ry forming a second, and
the two parts of Ry the third and fourth,
as may perhaps be made clearer by Fig. 4,
where these resistances are arranged in the
conventional manner of a bridge.

This arrangement forms part of a very
low-frequency amplifier due o A. Blondel,
to which further reference will be made in a
second instalment of this article.
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NOTES ON THE CONSTRUCTION
OF A TUNER AND AMPLIFIER

By L. H. MaxnseLL.

OME of the * Gadgets™ employed
during the manufacture of my
apparatus may be of use to others.
I will therefore first describe a method
which I used in the manufacture of
studs for inductance switches, potentiometers,
etc. These little articles entail a considerable
expenditure of time and patience to turn up in
the normal way, and the method in which this
was overcome 15 as follows. [ obtained a
quantity of 2 B.A. commercial cheese-headed
screws, | inch long. Having made a small face-
plate toscrew on the nose of the lathe, I next
marked out and drilled a circle of holes, in
the same way as would be done in an ebonite
lid for one of these switches. The 2 B.A.

Type of variable condenser used in C. W,
and Spark Meceiver.

Fig. 1.

screws were then placed in the holes and
clamped down flat by screwing up their
respective nuts on the back of the face-plate—
the scheme will be easily followed by reference
to Fig. 1. The face-plate was then mounted
on the lathe head, and a couple of cuts taken
across the face of the circle of screws, thus
taking the screwdriver slots right out and
leaving all the studs exactly the same height.
This makes for the smooth working of the
switch handle. In this way a huge number
of studs can be turned out in a very short time.

Incidentally, this face-plate makes an excellent
jig for the subsequent drilling of holes in the
ebonite top. A considerable amount of time
is saved if there are two or three such switches
to be made. The *jig" should be located
by means of the centre hole, a special plug
being used for this, as shown in Fig. 2.

Diawm 70 Suir Cewmtre Hows |

4

Sawe as Mawoaer, Mosg !,
Fig. 2.

The aerial tuning condenser of tuner
(see Fig. 3) is of the Marconi double capacity
type, 00025 mfds. The vanes are cut from
10 mil. zinc sheet, with a small margin left
all round for trimming up. To finish, they
are clamped between two pieces of }” thick
sheet brass, which is also cut to approximate
shape. When tightened up in the vice jaws,
the zinc plates will be found to press into a
solid block of metal, and it is an easy marter
to file them to the correct size and contour,
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CONSTRUCTION OF A TUNER AND AMPLIFIER

using a smooth file, and watching carefully
to see that particles of metal do not lodge in
the file teeth. Whilst under pressure the
vanes are drilled for the securing screws, which
are 4 B.A. The dielectric of mica, 12 mils.

i e
rhing ORI

o —

Fiy. 4

thick, and distance washers are 14 gauge.
Using the gauge of zinc before specified, this
will give a nice smoothly working condenser

It is a heart-breaking job making the
distance washers separately. If, however,
access can be had to a lathe, procure some
14 gauge copper washers with the correct
size of centre hole, and string them on a
small mild steel mandrel held in the lathe
chuck. Clamp them with a nut on the end
of the mandrel and steady by bringing the
lathe back centre up to it (see Fig. 4).
Then, taking comparatively light curs the
wishers can be turned down to required size.
This method makes quite a * posch ™ job of
the finished article, toth as regards accuracy

and appearance. The variable condenser
used in the amplifier (see Fig. 1), is made of
the same materials, and made by the same
processes, with the exception that it has an
air dielectric and is of single capacity type.
When rnaklng this I had a good deal of diffi-
culty in turning out the vanes with a true
flat fimish. The difficulty was, however,
finally overcome by clamping the vanes, after
filing and drilling, between two pieces of
}-inch steel plate, and playing a blow lamp on
the outside of the steel plates. Considerable
care must be exercised when doing this, as
it is essential that too much heat is not applied,
or there will be trouble. Once they have

Fig. 6.

got nicely hot, put on further pressure and
then allow to cool, they will come out
beautifully Hat. 1"]1{* spindle of this condenser
works in a plain brass bush at the top, and
has its lower end drilled to rest on the coned
end of an upturned brass screw, from which
contact is taken. This permits adjustment
to be made when assembling, so that moving
parts are quite clear. A switch is provided
for placing the aerial tuning condenser in
serics or parallel for short or long wave
reception.

The values of all components used in the
set are as below. The tuner is particularly
successful, and I shall be pleased to give
further particulars to any reader requiring
them. “The aerial tuning condenser has a
maximum capacity of 00025 mfd. Bill
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condenser C.C.C., 0-0003 mfd., aerial tuning
inductance 600 mhys. wound with 22 D.C.C.
closed circuit inductance, 600 mhys. wound
with No. 28 D.5.C., each are brought off to
a rotary switch of 16 studs. A carborundum
detector is used, the potentiometer, 250 ohm,
can be seen in the centre at back of tuner.
Terminals are provided for extra detector
and valve. [ am at present using it with a
circuit for reception of C.W. and spark signals,
simultaneously. The aerial is double wire,
each wire 65 feet long on spreaders 5 feet
apart. Height is about 18 feet at the house
end and 48 feet at the mast end. Using
single valve circuit, above mentioned, 1 get

THE WIRELESS WORLD
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Fig. 7.

F.l.. faint but readable with aerial and earth
disconnected.  Fig. 5 shows the C.W. re
ceiver and amplifier, and Figs. 6 and 7 the
tuner and amplifier circuits respectivelv.

AN AMATEUR STATION

The photograph shown here represents the
station of Mr. J. F. Bruce, at Hounslow.

The apparatus 1s nearly all home made
and the station has a very considerable range.
With one valve magnification telephony from
aeroplanes in France and the Channel Isles has
been clearly heard. NS5 can be read with two

magnifications, The aerial is horizontal « "
type and is only 50 ft. long by 20 fu
high.

An examination of the photograph will
show that a great deal of labour and skill were
required in the manufacture of the apparatus
depicted,

UNIVERSITY OF

MICHIGAN



NOTES AND NEWS

Long Distance Reception.—Mr. J. Kenneth
Hele, of Plymouth, has written to . ous that he has
been successful in receiving messages from the
station at Bandoeng {Dutch East Indies).

This reception was not due to a * freak night,™
as the performance was repeated regularly every
evening for a week, and on occasiona the station
had to be read through bad atmospheries.

The distance from Bandoeng to Plymouth
it be alowut D00 miles, so that this achievernent
probably constitutes & record for amateurs in this
Country.

We understand that Bandoeng has been read
by certain amateurs in Holland, Mr. J, Kenneth
Hele has given us sufficient proofs to substantiate
his claim.

Award to M. Léon Bouthillon.—M. Lion
Bouthillon has been awarded the Hébert prize,
by the Paris Academy of Sciences for his work
and publications on wireless telegraphy.

Receiving Wireless Signals by Sense of
Taste.—A Paper presented to the Institute of
Radio Enginesrs, New York, by Messra, A, N,
Goldsmith and E. T. Dickey, was intended 1o
describe the tests made to determine the feasibility
of Mr. A. A, lsbell's suggestion, that under certain
D;mmting conditions, it might be better to make use
of the operator's sense of taste rather than his sense
of hearing. The results of the tests go to prove
that it iz possible to read signals by the sense of
taste if the spesd is not great (say, five to ten words
per minute), When the speed was increased the
taste aense became confusesd, and the same effect
was produced when interference from strayvs or
other signals took place.

The K.D.K.F. Distress Signal.—In the United
Btates it is proposed to make use of the letters
K.I>K.F., as a distress signal, taking precedence
next after the 8.0.8. signal, the new letters serving
to indieate that individual life 15 in danger and that
iRl e 8 I1‘~I'.|'|.-Ii.l'('l:|.

The ** Radio Review." —With the new volume
of The Rodic Review several improvements have
besen introduced, with the object, firstly, of making
the journal of greater interest and usefulness to
its present readers, and, secondly, by broadening
the scops of the articles published, to appeal to a
wider circle of resders. Articles of & more goneral
and less mathematical character will be included
without modifying, in any way, the comprehensive
policy of the journal, which is one of its
characteristics.  An article in the January number,
entitled " The Heterodyne Method of Wireleas
Reception, its Advantages and its Futwure," by
M. Marius Latour, is of special interest to the general
wireless enthusiast.

Amateur Call Signs.—2AX is the call sign of
the station belonging to Mr. (3. Button, A M.LE.E.,
18, Melford Road, 5. E.22,

2JH, power 10 watta, wavelength 180 metres
(C.W. and telephony), belongs to Mr. C. A. Bar-
rand’s station at Stefano, Willington Street, Slough.
The hours of working are 1600 to 1700, and
2004 to 2100,

2IM is the ex
telephony ) of Mr.

rimental station (C.W. and
. B. Burdekin {chairman of the

Rughby and District Wireless Club), Bilton, Rughby.
Hours of working are 2000 to 2200, Saturdays
and Sundays, 15 to 1600 and 1700 to 1500,

er 100 watts and wavelength 1580 metres.
Messrs P. H. Dorté and K. A. Lindsay are the
joint owners of an amateur atation, having call
letters 2JB. The address is Roberts House,
Downside School, Stratton -on-the . Fosse, near Bath.

Synchronising Clocks by Wireless.— In our
Notes and News column in the January 6th issue
we referred to the wireless time signals received at
the Huddersfield Tramway Offices for checking the
clocks from the Eiffel Tower time signals,

Mr. P. W. H. Taylor, of Harvey Institute,
Barnsley, now informsa us that as long ago as 1913
Major Barker, Borough Electrical Engineer, installed
there a aystem of synchronous clocks, taking the
time direct from Eiffel Tower. The system resumed
pperation as soon as the war restrictions to the use
of wircless were withdrawn,

An Amateur Set.—The photograph reproduced
here shows the amateur set belonging to Mr. W. C.
Gosheron, of King's Arms Hotel, Peckham Rye,
8.E.15.

The owner does not claim to have made all the
apparatus. As can be seen from the picture some
of the instruments are recognisable as Government
Dvisposal gear.

Mr. Gosheron is & member of the Wireless and
Experimental Association, and a demonstration of
his set was given at the meeting of the Club held
on January 189th.

167

UNIVERSITY OF MICHIGAN



MORSE PRINTING OF

WIRELESS

SIGNALS

B. 5. T. WaLLacCE.

T is remarkable that one hears little

from even the most progressive wireless

societies of the recording of Morse wireless

signals. This is a comparatively simple

matter, and even valves are not essential
for the purpose

Every club of standing should have its
Morse recorder. Many clever experimenters
suffer the handicap of being unable to read
Morse with facility and certainty, and,
consequently, have but a vague ida of the
identity of many of the stations they hear.
This dlEﬂ.b[llt}f 1s greatly iggravatrd by die
similarity in sound of the increasing multitude
of C'W. sations. It is even necessary for
the expert, or, as one club recend}r referred
to him, ** 30 word a minute man,” to watch
some of these stations closely for a long time
to ascertain their identity.

How much more interesting would be
the irksome learning of Morse, if, as well
as listening to the sound in the receivers,
the operator could check his reading with
the dots and dashes on a running tape !
The printed record can be used over and
over again amongst the beginners to familiarise
them with the Morse symbols and procedure
of the various stations,

Any form of Morse inker can be used.

The most important and critical item in
a recording scheme is the contact relay to
close the local circuir that operates the printer.
This relay should respond readily to 0-3
milliamps or less, except for very strong
signals when there is no difficulty in obtaining
a working current of (-3 milllamps or more.

‘I'he arrangement to be described is not
operated by valves, and so far as spark signals
o, can be worked on crystal circuits in
cunjun::tinn with microphone relays. It
is equally at home on a valve magnifier.
For C.W.; one valve, using two microphone
relays as amphher, gives quite satisfactory
results,

For amplification I prefer the relays
They cost practically nothing to run, do not
wear out, and one does not experience that
haunting fear of the last ampere cozing out
of the accumulators of a three-valve amplifier
at a critical moment. Four dry cells, giving
6 volts with a current of 20 milliamps,
supply the two relays for months,

Microphone r-:iays are not foolproof, but
to anyone with average electrical intelligence
they are easy to adjust and remain perfecty
constant and reliable for an indefinite period.
They also respond remarkably well to the
high pitch obminable with C.W. notes.

Where an unlimited supply of filament
current is available, and a new valve can be
had for the asking, this means of amplification
is preferable.

The principle of this method of recording
lies in the conversion of the telephone signals
into a simple direct current, for operating a
D.C. contact relay.

The wireless part of the apparatus is quire
independent of the printing circuit, so
I will only describe in demil the prinung
circuit, shown in Fig. 1, as it istaken from the
outpur terminals of the valve or microphone
amplitier.

‘The mechanical contact relay used tw
operate the printer is a single contact telephone
call instrument, rewound from 100 to 2,000
chms., and polarised by an external magnet
to increase 1ts sensitiveness. It responds w
0-25 milliamps, whereas originally it required
nearly 3 milliam,

Having increased the received signal
strength by means of valve amplifiers or
microphone relays, it is necessary to convert
them so that a direct current passes through
the relay every time a signal arrives,

Now the current delivered from a micro-
phone relay is a permanent one, made pulsaring
when a signal passes. The current in the
plate circuit of a valve amplifier is a permanent
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one, varied by the passing signal. Both these
currents are unsuitable for operating the
contact relay.

The fluctuations, in either instance,
consequent upon the passing of a signal,
must first be converted into a truly alternating
current by means of a transformer,

This transformer can be of similar design
to the various valve audio-frequency trans-
formers, but the respective windings must
be suited to the circuits in which they are
placed The primary, if used on the local
circuit of a microphone relay should be
about 400 nhms, for the plate circuit of a
valve amplifier it can be as high as 10,000
ohms, and should not be less than 2,000 ohms
When used in the plate circuit of a valve a
condenser of 0-003 mfs. (the usual telephone
condenser) is placed across it.  The secondary
should have a resistance of 2,000 ohms.

These primary and secondary values can
be varied within fairly wide limits without
serious loss of efficiency, and most
experimenters will be able to put their
hand on a transformer suitable for the purpose.

Thealternating current from the secondary,
being of too high a frequency to operate a
contact relay, is passed through a carborundum

WIRELESS SIGNALS

rectifier, thus converting it into a current
suitable for the purpose required.

This rectifier is identical with an ordinary
carborundum detector minus a potentio-
meter. The latter is not required owing
to the comparatively large currents employed,
and, if used, is ||k4:l_',r to cause trouble by
passing a permanent current thmugh the
relay. What may be a surprise to many
1s the fact that this carborundum rectifier
will pass 2 milliamps and yet remain perfectly
constant and stable for an indefinite period.

AL TR T W
WALWL ArPLE

Fig. 1.

Of course, a rectifying valve can be used in
its place, but it is a quite unnecessary com-
plication without compensating advantages
of any kind.

The relay must be shunted with a mndenser,
the value of which will vary with the resistance
of the former. A Em‘rd general wvalue is

Fig. 2.
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2 mfds., but with relays of very high resistance
this can bi: reduced to 0-5 mfs.

The resulting signal, even with a rough
spark, is turned into a clean dot and
dash.

It 1s necessary to place a shunt across any
instrument in the local circuit to prevent all
trace of sparking at the relay contacts or in-
ductive reaction on the wireless circuit.
This shunt should be a non-inductive resistance
of a value not less than 5 times the resistance
of the instrument across which it is emploved.
A printer of 100 ohms, for instance, will
require a shunt of 500 ohms or more.

Under some circumstances a2 2 mfds. con-
denser can be employed as a shunt for this

same purpose.
: When first setting up the printing circuit
it is advisable to experiment first with a low
reading milliamp meter in place of a relay,
not forgetring to put a 2 mfds. condenser across
It

A testing buzzer should rudil:,r give a
steady deflection round about 1 milliamp.

THE WIRELESS WORLD

Of course, the telephone receivers can be
used simultaneously by joining them across
the primary of the transformer.

If a polarised relay is used it must be joined
for correct polarity.

The Morse slipshown in Fig. 2 was printed
in London on a single wire aeral, 100 Iungand
25 hjgh There has been no difficulty in
printing such stations as Pans, Poldhu,
Nauen, Carnarvon, Lyons, Hanover, etc.
A recent news message of 444 words from
Lyons was printed without a blemish, and
the Paris time signals and scientific dots are
shown to perfection on slip.

The occasional spasms of automatic working
up to 40 or 50 words a minute, that are in-
dulged in by some of the big stations can also
be printed I]'h" this means, provided the Maorse
inker can be accelerated to that s Above
this rate a high s Wheatstone receiver
will be required, and it will not be long before
the 100-word a minute standard will be the
rule, rather than the exception, with long
distance work.

AN AMATEUR STATION

We reproduce here a picture of the amateur
station belonging to Mr. Cyril T. Atkinson,
Vice-President of the Leicestershire Radio
Society. On the extreme left of the table is
the valve amplifier-detector. In the centre
are the tuners; a small tubular one (top) for
wavelengths up to 1,500 metres, and a honey-
comb coil set (below) for wavelengths from
1,400 o 20,000 metres. In front of the
tuners are the variable tuning condensers,
A 10 watt transmitting set is seen on the left.
Very good signals have been hear-.'i on crystal

sets at a distance of 5 miles. -
The call signal of this station is 2CZ,

IN LEICESTER
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PHOTOGRAPHING WIRELESS
APPARATUS

Bv D. Cnarves.
(Photographer to Marcons’s Wireless Telegraph Co., Ltd.)

HERE must be many successful
designers of wireless apparatus
who make photographic records
of their inventions.  Among
these there are probably few
who  will be averse from reading some
hints intended to assist them in obtaining
satisfactory results. It has been the fate of
the writer to photograph difficult subjects
in general for over twenty years, and wireless
instruments in particular for some time past,
and he has not found these latter by any
means the easiest sort of thing to render
to advantage in photographs. Those who
use a camera only occasionally will ger the
best results by avoiding methods which
introduce complications to the already complex
pmhIem, for Examplf, of black concave
details in close proximity to convex white
ones, polished and lacyuered metal, and glass
bulbs, all contained in a single instrument.

Most professional work is sent out with a
white background to the apparatus, but this
alone introduces difhculties, and 1s best
avoided. A sheet of plain paper or cloth
hung up at some distance behind the objcct
is the best sort of hackground. The colour
is immaterial, but something neither very
light nor very dark should be chdsen. A
window-blind is wvery suitable, but if the
only thing available has creases in it that does
not matter, as exposures are usually long, and
if the tuckgmu nd is moved either continuously
or intermittently during that time, the result
will be a nice even tint.

The *lighting™ of
paramount importance. An object con-
raining deep hollows obviously should not
be photographed out-doors where the light
comes mainly from above, causing the hollows
to be rendered as dark, almost detailless,
shadows. [If no other lighting is available
for this type of subject some sheets of news-

subjects  is of

paper laid flat between object and camera
will reflect a lot of light into the shadows,
and still more can be introduced by means of
a mirror kept moving during exposure.
In any case care should be mken
that images of such reflectors or other
adjacent objects of light tint do not show in
the photograph. To an observant eye they
can be seen in the subjegt before photograph-
ing, generally in polished surfaces which act
s:rmpiv 45 mirrors.

It is useless to stand beside the camera in
order to judge of the lighting, or to observe
whether surrounding objects are likely to
show in the result, and the image on the
ground- glass Is uf'tt:n hardly brilliant enough
to recognise easily all these things. The
proper method is, first of all, to get the
camera roughly focussed and rhen to remove
the lens and open the focussing-screen, so
that one can look right through the camera
at the objects o be photographed. A little
study will then discover any objectionable
details in the lighting. It comes as a
surprise sometimes how objects in all sorts
of positions will be reflected in polished parts,

A clothes-horse or three-fold screen, placed
around the back and two sides of the instru-
ment with some cloth of a plain colour hung
over, will cut off much unwanted light, A
room with lofty windows is undoubtedly the
best place to photograph such objects as we
are considering. It is best to cover the
windows with muslin or tissue-paper. This
might be thought to increase exposures,
but, as a matter of fact, it does not, asit
diffuses the light, and while softening it
generally, throws a little more into the
shadows, so that a more even result is secured.

In the case of an instrument in the form of
a box having a number of projections, it is
far easier to take elevation and plan views
separately, than to make one photograph
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showing the apparatus in perspective, for
several reasons, which space hardly permits
of explaining. The same applies to interior
and exterior views. A plan view is made
by the simple expedient of placing the box on
its side so that the top faces the camera. It
is by no means difficult to get the instrument
absolutely square to the camera so that the
rectangular top of a box will be rendered
as such, and not as a quadrilateral of uncertain
shape. At the same time it is not a thing
that can be done in a violent hurry. If the
camera is one with a flar base permirting
of its being temporarily screwed on top of a
box it makes things easier, but a tripod can
be employed by standing it on a mat and the
camera carefully levelled by means of a spirit
level. Once adjusted, the camera can be
moved about on a reasonably level floor; as
required, simply by sliding the mat. The
back of the camera must be quite vertical
and the uprights of the object to be photo-
graphed also. If the camera s on a box
standing on a table and the instrument on
another, it becomes a simple matter to acrange
the two boxes square with one another at
any distance. With a tripod in use it is
almost, but not quite, as easy. Having
roughly focussed to the size required and
centred the image on the focussing-screen,
find the centre of the object where it rests
on its support and push a pin into the box on
which it stands, Fig. 1. Then get a yard-
stick or piece of string and measure the two
lines A-B, C-D, turning the subject about
the pin until these two lines are equal. The
instrument will then be square with the
camera.

c B
@ .‘-‘:1:, ) ::F-I;:.‘D
A I'D

Perspective views of instruments involve
not only increased difficulty as regards the
points already dwelt upon, but also to a very
marked extent show the apparent distortion

THE WIRELESS WORLD

due to the use of a lens, whose focal length
is of the usual proportion to the size of the
plate, and, therefore, short for this work.
This may be overcome by using the one
element of the lens only, which will be of
much longer focal length than the complete
lens. This will entail the use of a very long
extension to the camera, and if this is in-
sufficient an extension box can be improvised.

It is very useful to know how to calculate
beforchand the approximate distance from
the object to the lens, and, again, from the
lens to the plate, in any given case. These
ngures enable one to save a lot of time in
the preliminaries of setting up the camera,
and in determining whether the extension
of the latter is sufficient to permit of photo-
graphing small articles at close quarters
The calculations necessary to obtain these
particulars are of the simplest possible character
and have been published, in a form very easy
to memorisc, by Mr. George E. Brown,
Editor of the British Fournal of Photography.
It is necessary to know the focal length of
the lens fairly approximately. This is the
distance between the stop or * diaphragm ™
of the lens and the plate, when a very dismnt
object—say a church  weathercock—is
focussed on,

)

Fig. 2.

The method involves imagining the lens
to be the centre of a bar measuring two focal
lengths, that is to say, we suppose the bar to
project into the camera towards the plate for
one focal length, and also forward towards
the subject the same distance, Fig. 2. The
only thing to do, then, is to measure the
longest dimension of the object to be photo-
graphed, and to divide it by the avaialble
length of the plate in use ; for instance, an
object 187 long is to be photographed on a
half-plate. ‘The longest side of the plate
measures 67, leaving a little margin at each
end. The 18" of the object divided by

i
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the 6° of the plate gives 3 as the result,
which s called the “rato.” This ratio
represents the number of focal lengths in
front of the bar to the subject, as well as the
fraction of a focal length between the bar
and the plate. See Fig. 3.

BAR TC SUBACT H FOCAL LEMGTHS

e S EE RS EEEEE EET N W®

i
“a o opam D PLaTE A FOCAL LEMGTHE

where Fig. 3. -
D= Longest dimension of subject.
d= Available length of plate.

?: Ratio— R.

Taking the example quoted above of a
ratio of 3, and using a half-plate lens of 97
focus, the distances will be as follows :—
| Focal length (bar) - 9"
4} Focal lengths - 37

e —

I.ens to plate - 1

Camera extension - 127
¢1 Focal length (bar)- 97
3 Focal lengths - 27"
Total distance- - 367

Although the gquestion of exposure has
been left to the last it is by no means because
it is relatively unimportant. The old dictum
that * Exposure is half the battle,” 15 never
truer than in photographing ﬂ-hjE’f.‘[‘E with
such a long " range of gradation,” as is found
in wireless apparatus, and there is no surer

way of estimating correct exposure than by

Lens to object - l

the use of an exposure meter, modifying the
result by factors given in the following rable.
The meter is placed against the object
facing the light and the normal exposure
read off for an ordinary subject, with the
stop it is intended to use.

Dark objects of wood, metal, or

ebonite, with no deep hollows - x 3
Dark DbJﬁ.‘.E with l:lm:p hu!]uw:,

well it - - w4
When the camera has to 't:ue used

very close to the object - - x2
When using one element of the

lens only {usual]],';l - = = w4

A plate correctly exposed should develop
in a soft-working developer, such as ** Azol,”
in three or four minutes, at a temperature of
about TO°F. By adhering to standard times
and temperature of developer,and exposing
b}-’ meter, errors will be dimimshed and
|m|:rrmrcmcm: in r:sults mpldl'l.' acquired.
My insistence on “scientific” methods
will be understood when [ state that two
suCCessive exposures, views of the same
instrument taken quite recently by the light
from the same window and with the same
camera, lens and plate, required three hours
and nine minutes respectively, and both
resulted in first-rate negatives. The great
difference was due partly to the use of a
smaller aperture in the lens, in conjunction
with a change in the weather, but such
divergence could not have been estimated
successfully by pguesswork, as there 15 far
less ** latitude ™ in this kind of photography
than in most other branches.

TRANSATLANTIC

post, to those interested.

Full particulars of these tests and the form in which results are to
be forwarded to the judges have been communicated, through the

The results will be published in these columns as early as possible.

AMATEUR TESTS
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Wireless Soclety of London.

At the meeting of the above Society held at the
Royal Bociety.of Arts, at 8 o’clock on January 27th,
a Paper waa read by Lieut. Ducan Sinclair, R.AF.
on * The Wireless Stations of the British Com.
mercial Airways.” The Paper was wvery fully
illustrated. A full report of the meeting and Paper
will appear in the next issue of The Wireleas World,
IJlurin.g the meesting an illuminated pdldress was
presented to the retiring president, Mr. A, A
Campbell Bwinton,

Sheffield and District Wireless Society.

{ A fliliated awith the Wireless Society of London. )

“*The Design of & Panel Tuner ” was the title
of a Paper read before the members of the Sheffield
and Ihstrict Wireless Society on January T7th,
by the Hon., Secretary, Mr. Leonard H. Crowther,
AMLE.E.

The various component parts of the complete
receiving set were described in detail, formuale
being given for the caleulation of the necessary
inductance and capacity corresponding to the wave.
length range reguired. Full particulars of a
wireleas roceiving tuner, designed and constructed
by the lecturer, and having a wavelength range
of 400 to 3,500 metres, were given, the data being
sunplemented by a splendid series of lantern
alides,

The above pholograph was taken on the occasion of a

dunce held recemtly.  The music was

recesred By
wireless telephome.

At the close of the Paper, questions were invited,
and & keen discussion followed, the lecturer after-
wirds successfully demonstrating the capabilities
of the actual tuner itself, which was coupled to the
Society’s acrial, by receiving loud signals from the
many British and Continental Wireless Stations,

Derby Wireless Club.

( A ffiliatedd swith the Wircless Society of London, )

The tenth Annual General Meeting was held at
85, Canal Street, Derby, Tuesday, January 4th,
1921, Mr. 8. G, Taylor in the chair.

The minutes of the last annual general meeting
wore read and confirmed.

A staternent of accounts, duly audited, for the

yvear ending December 31st, 1920, was submitted
by the Hon. Treasurer and approved,

The following officers were re-elected for 1921 :—
President, F. W. Bhurlock, B.A., D.Be. : Vies-
Preaident, T. P, Wilmshurst, M.[.E.E. ; Chairman,
8. . Taylor; Hon. Hecretary and Treasurer,
W. L. Bemrose ; Librarian, J. Lowe. The following
Committee was elected : —A. T. Les, E, V. H.
Martin, JJ. W. Downes, A, N. Meclnnes, B.A.,
E. F, Clarke, E. 8. Huson,

The Chairman reviewed the Club’s achievements
diring the past year, mentioning the greatly
increased receiving ranges now common ; the difh-
cultics of H,T, supply for valves, local transmitting
stations, ete,, ote, Regret was expressed at the
poor attendance of members al recent meetings.
A programme for future mectings was drawn up
nnrr hope was expressed that there would be s
good attendance in future,

The Amsteur Transatlantic Experiments were
discussed, and it was decided that the Secretary
should ascertain names of members wishing to
tuke part.

Arrangements were made for & visit of moembers
of the N.8. Railway Radio Club on January 15th

The meeting concluded with a vote of thanks to
the Chairman.

The Committee will be pleassd to receive sugges-
tiona or to hear from any member who is willing
to read a paper at a mesting of the Club.

Will members please note that subscriptions
(4. ) are now due for 192), and should be paid to
the Hon. Traasurer,

Any changes of address, ete., should be notified
to the Hon, Seeretary, Capt. W. Bemrose, Little-
over Hill, Derby,

The Halifax Wireless Club.

{ A [leated wath the Wireleas Society of London, )

The last lecture of the above Club was a very
excellent one deliversd by Mr. W, A, Ward, of the
Sheffield Soeiety.,  Mr. Wand had prepared lantemn
slides descriptive of the various circuits he outhnoed,
and his remarks were very helpful, A demonstma-
tion of Telephony was a feature of the evening.

On December 22nd owr SBecretary (Mr. H. L
Pemberton) gave s short instructive lecture on
tuning, and initinted some of our less experienced
members into the art of working the wvanous
instruments comprising the Club set. At a later
gtage of the evening light refreshments were served,
through the generosity of the Officers and Com-
mitter, and the evening gmdually developed into
a social function., Opportunity was taken at this
mieting to make a presentation of a silver cigarettes
cose, suitably engraved, to Mr. Pemberton, in
appreciation of his work as Secretary since the
formation of the Club. Our President (Mr, Walter
Emmott, M.ILE.E., M.I.C.E., M.L.Cons.E.) made
the presentation after an amusing speesch, to which
Mr. Pemberton responded.

On Christmas Ewve, the Club’s transmitter was
in operation, and & suitable musical programme
was pent out to our members, o large number of
whom have receiving sets, and they, along with
many other gentlemen in the surrounding towns
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and villages, spent a very novel and enjoyable
Christmas Eve. We hear of one Christmas party
of twenty or more people who thoroughly enjoyved
an hour of our music through the ageney of a 3.valve
amplifier and loud apeaker.

Acting Secretary, Louia J. Wood, Clare Hall,
Halifax.

Three Towns' Wireless and Model
Engineering Club.

{ A filiated with the Wireless Society of London.)

At the meeting of the above Club, on January
12th, a Paper was read by Mr, Graves on * Accumu.-
lators.” iw- Paper dealt very thoroughly with the
theory, ehemistry, manufacture and care of storage
cells, Particularly valuable to the amateur was the
latter part of the Paper which dealt exhaustively
with the charging, discharging and procautions
necessary to avoid sulphating, buckling of plates
and disintegrating of the plates., The discussion
which followed showed how the Paper had appealed
to the audience.

A Cnb ** Field Day:™

Full particulars of the Club will be glaMy fur.
nished by the Hon, Secretary, Mr, G, H. Lock, B,
Hyder Road, Stoke, |}r'|.'::||||1i.1rl.

Burton Wireless Club.

[ A filiated with the Wireless Society of Londan,)

The fortmightly meesting of the Burton Wirsless
Club was held on Friday evening, January 14th,
Mr. F. V. A. Bmith presiding.

A letter was read from the Hon. Secretary to the
North Staffs. Electrical Department Wireless
Bomety, Btoke-on-Trent, thankicg the Club for the
excellent facilities afforded them on the oecasion of
their recent visit to Borton.

At the last meoting of the Club, early in Decem-
ber, it was decided that the programme of lectures
be varied so as to include an occasional leeture on
other branches of science and enginesring.

The first lecture under this new policy was given
at the meeting on January 14th, by Mr. L. G. A,
Sims, on * Electricity (as opposed to Steam) as the
Univeraal Traction Medium of the Future,” The
leciuge was very interesting. and arovsed consider-
able discussion.

MNorth Middlesex Wireless Club.
{ A filiated with the Wireless Society of London. )
The uwsual fortnightly meeting of the Club was
held on Wednesday, January 12th, at Shafteshury
Hall, Bowes Park, the President being in the chair.
After the usual formal business the chairman called
on Mr. Griffiths to read his Paper on ** The Resistance

An;r}iﬁur.“

r. Oriffiths had provided himself with a number
of boldly drawn diagrams, which he fixed in
prominent positions. The lecturer drew attention
to the importance of allowing for the volt drop in
the resistance in series with the wvalve, when
calculating the wvoltage required for the H.T.
battery. Another point of importance was the
effect of capacity between the electrodes and leads
of the wvalves. Particularly interesting was the
diagram of Mr. L. B. Turner's kallirotron circuit
for resistance amplifiers.

Newcastle and District Amateur Wireless
Assoclation.

{ A filiated with the Wireless Society of London. )

The Bociety held ita last meeting for 1020 on
December 18th, when the usual programme was
adhered to, The Seeretary gave an outline of the
firandcial comdition of the Clul, There was 6 | Ta, Gd.
eash in hamd to begin the New Year., The first
meeting of this vear was held on Monday, January
2nd. Mr, Dixon, of Rowlands Gill, gave a demon-
stration and deseription of a 3-valve receiver
complete with honeveomb tuning eoils, Batisfactory
signuls were received with this set on all waves
hestwosenn GHD) mrwed 20 0MHD gt res,

At the meeting of January 10th an extremely
interesting  demonstration  and  deseription  was
given of s capturcd German J-valve amplifier,
fitted with ILR.P. valves and barcatters in each
filament circait,  Signals eevived with this aet
woare not gquite as good as with Brtish models, in
gpite of the elaborate design of the instrument in
guestion.

Cluk |r|.n|1l:|':|'|g'.|-l- will  eontinuwe EVeTy Hn!ldl}'
evening at the Wireless School, Eldon Sguare,
Newesstle,  Applicationz for membership to Le
forwarded to the SBecretary, Mr. Colin Bain, 51,
Grainger Street, Neweastle-on-Tyme,

Preston Scientific Society, Wireless
Section.

{ A ffiliated with the Wireleas Sociely of London.)

At owur last meeting, on Monday the 10th inst ,
our Viee. Chairman (Mr. W, Paddock) gave a very
interesting lecture on the valve as used in wireless
telephony, and concluded with a practical demon-
stration with a 3-valve amplifier in conjunction
with a loud ker. Excellent signals wers
obtained, which were audible to all in the room.

Our permanent installation for reception at the
FOOITS 18 T0W to members each ay and
Thursday evening.—Hon. Secretary, Mr. W. J.
Bryee, 118a, Fishergate, Preston.

Wireless and Experimental Association.

{ A ffifvetedd with the Wirelreas Society of London, )

At 8 meeting of the above at the Central Hall,
Peckham, on January 18th, Mr. Kennedy exhibited
a small amplifier which, by the use of a single
throw.over switch, used one or both of the valves
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at pleasure.  Mr. Sanders showed a short.-wave
tuner, with several novel points. Mr. Gosheron
tuned in his three.valve amplifier and loud speaker
on the Club aerial, using e Forest honeycomb
o=,

Mr. Kloota then described the stages of making
a small rotary converter to derive H.T. voltage
from the flament battery, and showed his usual
skill in handling the minute guantities and dimen-
EIONS NOCESRATY,

It is hoped that Messrs. Mitchell, of Kve Lane,
will be able to make an instrument for demonstra-
tion purposes. Mr. Sanders was elected (mem. con., )
to handle the dificult problem of eollecting, co-
ordinating and maintaining the Club’s apparatus

The Walthamstow Amateur Radio
Club.

On Wednesday, January 12th, the erection of
thie Club’s aerial masts was finished, and on
Saturday the 15th the aerial and earth connections
were completed Me e were  Teceived from
Paris, Hanover, Nauen and Madrid on a single-
valve receiver, kindly lent by the Chairman for
the oecnsion,

All interested are invited fto communicate with
the Hon. SBecretary, Mr. K. Hardie, at 53, Ulverston
Boad, Upper Walthamstow, E 17,

The Blackpool and Fylde Wireless Soclety.

There woas & most enthusiastic gathering of
members of the above Society on January Gth oot
Café Waldorf, Blackpool, The members of the
Committoe gave a demonsiration with a frame
aerial and threevalve amplifier. SBignals were
received from  several English snd Continental
high-power stations.

The alove photograp b shows some members of the (iloucester Wirdless and Scientific Society with the

THE WIRELESS WORLD

n Thursday, January 13th, the Hon, Secretary
had a chat with the members on woodworking in
connection with the manufaciure of amateur
instruments, A description of Fremch polishing
and varnishing was given, with various hints and
instructiong on how o obtain the |:|r\-|;r[|-|-5ﬂi11ui.]
fimish.

|I'|l|=h|:!il|g members are invited to attend at ANy
of the Seciety's weekly meetings,— Hon, Secreiary
and Treasurer, Mr. Lewis Pollard, 208, Cunliffe
Road, Blackpool,

Dartford and District Wireless Society.

The usual fortoightly mesting of the Society was
held on January Ist, nine members being present,
Enguiries are still in operation with regani to the
Socwety obtaining permanent accommaodation, and
it is hoped that something definite will materialise
in the near future, .

The intercst of all members in home const ructed
apparatus is developing on the right lines. Varous
apparatus being brought for inspection and dis-
cussion, One of the members, {:::"mg had con-
sidderable training in wireless work during the war,
has promised to answer any guestions the members
desire 1o ask in connection with wireless apparatus,
easpecially valves and valve circuits.

Buzzer practice meetings are being constantly
held, the members receiving assistance in learning
by means of Marconi Code Hecords.— Hon. Seere.
tary, Mr. E. C Deavin, 84, Hawley Road. Wil
mington, Dartford.

The Merchant Taylors' Radio Society.

This Society has entered into the third term of
its existence, being formed on July 5Gth last. The
first meeting brooght in the full membership.

T

Soctel '8 apparalis,
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namely, twenty.two, or one twentieth of the entire
school.

The apparatus was purchased and installed
the following September. Meetings are held
every ten days in the Physical Laboratory. and
the lecturer is allowed to hnvn any of the apparatus
in order to illustrate his lecturs,

The apparatus consista of a single-valve seli-
heterodyne circuit and high resistance telephones.
The serial is & single wire at an average height of
30 ft., it is, however, badly screened.

The Bociety has been favoured by an invitation
from Messrs. Johneon and Philipps, to inspect
their works at Charlton Junetion,

Any O.M.Ts. who are interested in wireleas
should apply to the Hon. Secretary, Mr. A. L.
Basham, 114, Argyle Avenue, West ing, W.13,
for full particnlars,

The North London Wireless Assoclation.

The seventh meeting of the Association was
held on December 30th, 1820, at ita Club.room,
385, 5t. John Street, E.C., at which a very interest.
ing lecture was delivered by Mr. W. Gartland
on * The Construction of & Single-Valve Reoceiver
for Trans-Atlantic Reception.” Mr. Gartland illua.
trated his lecture with a disgram of the circuit,
and gave full dimensions of eoils, wire, etc.. for
its construction. He invited members to ask an
gquestions they wished a8 the lecture p
and many took advantage of his kind offer. The
lecture conecluded with some wery good adviee
on the use of the apparatus described, which was
the result of Mr. Gartland's own experience. The

lecture was enjoyed by all present, and a hearty -

vote of thanks was accorded Mr., Gartland.

At the meeting of the Club, held on the 7th inst.,,
the usual buzzer practice was carried out This
was followsd by a general discussion of members’
axperiences with different typesa of grid leaks,
durng which some very interesting and instructive
exhibits were made. Another member was enrolled.

At a committee meeting, held on the 10th inst,,
it waa decided that the Club should affiliate itsalf
with the Wireless Society of London, and the
Sacretary was asked to make the necosaary appli-
cation as soon as possible.

The Club has a comfortable room at its dispoaal,
glao very efficient receiving apparatus, valveas,
ete., and its membemhip is steadily increasing.
New members are always weleome, Communica-
tions and enquiries should be addressed to the Hon
Becretary, Mr.J. W. 5. Prior, care of Superintendent,
Peabody Buildings. Essex Road, N.1.

Blackburn Y.M.C.A. Wireless Club.
On Wednesday, January 12th. a very interesting
lecture and demonstration on wircless telegraphy

and telophony wasgiven at the Club's headguarters
by Mr. J. R. Halliwell, Principal of the City School
of Wireleas, Manchester,

Mr. Halliwell explained in mmpla language the
theory of wiroless and illustrated his pointa by
various asnalogiea., Afterwards a practical demon-
stration was given by the lecturer with his valve
recoiver and amplifer and a small telephone
wireleas transmitter. Mr. H. A. Hughea (Y.M.C.A.
Genoral S8ecretary) proposed, and Mr. W. F. Altham
soconded, & vote of thanks to the lecturer.

The Club mestings are held every Friday at
7.30 pom. in the Club-room, but members of the
Wiroleas Bection may usa the valve receiver, which
has been installed, at any time when the building
ll Lo ]

Cnp:n;:numunhnnl to Mr. J. Whittaker, Hon
Secretary, Y.M.C.A., Wirelesa Club, Limbrick,
Blackburn.

Birmingham Experlmental Wireless Club.

The usual weekly mesting was held at the Club-
room, O6}. Corporation Street, Birmingham, on
January 12th, 16 members and 4 visitors were

L.

The Chairman, Mr. E. B. Henton, read a letter
from -Mr. A. T. Headley, tendering his resignation
as Hon, Mr. Headley's excellent work
in the organisation of the Club having been com-
mented upon, his resignation was accopted with
regret, and Mr. F. 8. Adame appointed to succesd
him,

Mr. J. Biggs, to whom the Club is indebted for
several interesting lectures, then delivered an able

per on ' Continuous Wave tion." Tha
soturer commenced with erystal receivers and thedr
adaptation to C.W. work, and procesded to ex-
plain the theory of self-heterodyne reception.
The lecture terminated with a hearty vote of thanks
to Mr. Biggs.
=An intereating seriea of lectures is being arranged,
and all intereated in radio work are invited to
sommunicate with the Hon. Sscretary, Mr. F. 5.
Adams, 110, Ivor Road, Sparkhill, Birmingham,
who will be pleased to furnish all information.

Leeds.

We have been asked to announce that it is
proposed to form an amateur Wireless Society in
Leeds, and those intersated are invited to com-
municats with Mr, H. T. Saver, Head of Wireleas
Department, Central Technical S8chool, Leeds.

Iford Wireless Club.—A movement iz afoot
to establish™a club of the above name in the neigh-
bourheod of Ilford, and to that end amateurs
living in the diatrict are asked to co-operate with
Mr. L. Vizgard, 12, Sevmour Gardens, [lford, who ia
in charge of the projact.
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Under this heading we publish compLETE
specially designed and written for beginners in wireless werk,

BEGINNERS

instructional  articles, forming a series
Hardly any mathematics

will be mitroduced, and we hope to present the fundamental facts of wireless in such a
manner as will proeve attractive to a much wider range of students than that for which

this series is primartly intended.

SIMPLE
LTHOUGH superseded to a great

extent by the thermionic valve,

the crystal detector still keeps

its place as a simple and reliable

method of receiving wireless
signals,

For those who do not wish to go deeply
into the experimental side of wireless reception,
the crystal receiver has the advantage of
cheapness and comparative robustness. The
circuit of the crystal detector i1s not com-
plicated—in facr, signals could be received
by utilising the potential difference between
the ends of a tuning inductance connected
in the aerial circuit to operate the detector.
For efficient working, however, it is necessary
to have further apparatus in the receiving
circuit.

In order that the aerial may be in tune
with the incoming sfgna!q, we must provide
a means of readily varying the wave]ength
between the limits of the receiving station,
This is done by connecting in series with
the aerial a variable inductance and variable
condenser. Coupled® to the tuning in-
ductance is another coil, also capable of being
tuned to the wavelength received. The
circuit is now as in Fig. |, and the action
of it 1s as follows -—

e T -

Fig. 1.

* 8pe article on “ Coupling,”
World, June 10th, 1920, page 280.

-

The Wireleas

RECEIVING CIRCUITS.

The incoming waves, on striking the aerial,
will induce in it an oscillatory current  Since
the natural oscillation w:velcngl:h of the
aerial is tuned to the wavel of the
transmitting station, each wavetnin will
arrive at the correct moment to augment the
oscillatory current induced in the aerial
circuit.

In the same manner, an oscillatory current
will be induced in the coupled circuir, which
15 tuned to the same wavelength. Before
it will give a sound in the telephones, this
oscillatory current must be rectified by being
passed through a crystl detector. This
may be made of a unntf of minerals, The
ones most cummnnl].r in use are either car-
borundum or zincite in conjunction with
other crystals or metals. If a combination
of carborundum and steel is used it is found
necessary to apply a small initial potential
to the detector in order to bring it into a
critical state of sensitiveness. When adjusted
to its most sensitive condition, the application
of the oscillatory potential due to the
of the lDE-EIllEl.l’Bl"-" current in the aerial and
coupled circuits, causes a large increase of
current through the detector in one direction
but a negligible flow in the reverse direction.
Each successive wavetrain will thus cause a
momentary rush of current through the
detector, which will be evidenced in the
telephones by a sharp click.

The complete receiving circuit is shown in
Fig. 2. It should be noted that combinations
of zincite, such as zincite-bornite, zincite-
galena, etc., do not usually require any initwal
pnrentlal ﬁ:nr their successful nprmtmn

In order to obtain maximum senmﬂwn

and freedom from interference by stra Lﬁﬂgnﬂs,
it is necessary to be able to vary
produced by the aerial circuit on the
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secondary circuit.  T'his can be accomplished
either by making the secondary coil to slip
inside the aerial inductance and thus varving
the number of turns acted upon by the aerial
coil, or by providing a small coil connected
in series with the aerial tuning inductance,
which can be moved with regard to the
secondary circuit.

It it is required to receive continuous wave
signals the receiving circuit described above
must be modified to some extent, as the

incoming signals will no longer consist
e
v
Fig. 2
of groups of wavetrains, each producing

clicks in the telephones, but instead there will
only occur a click each time the transmitting
key is pressed. The trains of continuous
waves must be broken up into groups in a
similar manner to spark trains before they
will produce the same effect on the receiver,
Fig. 3 shows the “ 4" in Morse code
as it would be received on spark wave and
continuous wave. T'he lower portion of
the figure shows the necessary * breaking
up” referred to above. This interruption
of C.W. can be accomplished by means of

a buzzer in the aerial circuit, or a rotary

BEGINNERS

interrupter, such as Goldschmdt's
wheel.”

“ tone

VaLvE RECEIVERS.

A simple form of valve receiver can be
made on the lines indicated in the previous
paragraph, employing a valve instead of the
crystal detector. ‘The circuit will then be
as indicated in Fig. 4. In order to adjust
the valve for the most sensitive detector
action it is usually necessary to apply a small
negative put:nnal to the grid. “This may be
done by connecting a battery and potentio-
meter between the grid and filament of the
valve,

By a re-arrangement of the -:nrcult, ane
valve could be used in conjunction with a
crystal detector, eithe as a high-frequency
amplifier or a note-magnifier (i.e., to Increa:e
the sound heard in the telephones).

g 1

b

In the first case, the valve may be con-
nected between the aerial tuning coil and the
secondary circuit, as in  Fig. 5. Small
variations in the potential of the grid, due to
incoming oscillations, produce a corresponding
change in anode current on a magnihed

Fig. 4.

-

g

'ﬂ | '“JPII 'hanfUlr" | lﬂ“h“ﬂ[ﬂhﬂhp”nuﬁm jﬂ'unl,-1||_|"|_ I

MM
I
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Fig. 3.
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scale. 'This increased current is on to
the detector and telephones in the usual
manmner.

If the valve is only used to increase the
effect of the rectified signals, it can be inserted
between the detector and telephones, as in
Fig. 6.

'E“Tith two valves a combination of the
two circuits can be made up as in Fig. 7, one

=
-

Fig. 5.

valve amplifying the received signal before
rectification, and the other magnifying :he
rectified current through the telephones,
If desired, a transformer could be used in
the telephone circuit, as shown by the dotted
lines in Fig. 7.

The reception ot C.W. by valve circuits
can be accomplished in two ways; by the

employment of heterodyne or by beat
reception.®
The oscillations in the tuned -circuit

can be produced either by a separate generator
or by the receiving valve iself. In the first
case no alteration to any of the foregoing
circuits is required. The continuous wave
generator is coupled to the aerial inductance
by a small coil, and can be disconnected when

é

*[eo previous artic'e in this serios

Rk

Fryg. B,

THE WIRELESS WORLD

Fug. T.
not required. In the second case a somewhat
different arrangement of circuit is required.
Fig. 8 shows a simple valve receiver for
continuous waves, and it; action may be
described as follows :—

The grid potential is varied by the incoming
signals, as in the case of an ordinary valve
detector, but the impulses through the
telephones also pass through the reaction coil,

Tg ulot- - #p—y

-

Fig. B

coupled to the aerial circuit. Some of this
rectified .current is, therefore, transmitted
back to the aerial circuit. WNow, if the aerial
is exactly in tune with the received oscillations
no sound will be heard, because the frequency
of the oscillations induced in the aenal coil
will be the same as those of the signal, and
there will be no *“beas." However, if
either of the coils is slightly out of tune, a
musical note will be heard in the telephones,
due to interference between the locally
generated oscillations and those in the aerial
Clrcult.

The gencration of continuous oscillations
by a separate valve circuit will be dealt with

in a later arucle. *
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

A SINGLE-VALVE LONG-RANGE RECEIVER

SINGLE-VALVE receiver,

which will give good signals

from the long-wave European

C.W. stations, and, under good

conditions from the American
stations, on the standard Post Office aerial,
is very much in demand at the present time.
It is our purpose to describe the design
and construction of such a set in this and
succeeding issues.  Its wavelength range shall
be from 300 to 20,000 metres or more.

Consider, briefly, the question of
design. 'The capacity of the standard
aerial is approximately -0002 mfd. and if
sufficient series inductance were provided to
tune it to 20,000 metres the circuit would be
hopelessly inefficient. Therefore we must
use an aerial circuit with twuning inductance
and capacity in parallel and with sufhcient
capacity to reduce the inductance to reasonable

roportions.  1f the capacity were made
0-006 mfd. the amount of parallel inductance
required to give 20,000 metres is approxi-
- mately 20,000 mhys. A variable con-
denser having a capacity of 0-006 mfd.
is an expensive item, therefore it will be better
to use a smaller capacity variable condenser
with a number of fixed condensers which may
be connected in parallel with the variable
condenser.

We will use the 0-0015 mfd. variable air
condenser described in these columns in the
August 2lst issue. Two block condensers
of 0-0015 and 0-003 mfd. capacity, used
singly or together, will bring the total capacity
to the required value of 0006 mfd.

For efhicient working it is necessary to
make the set up in two units. The firse
will consist of the valve, reaction unit and
variable condenser. The second unit will
consist of the additional inductance, and the
block condensers. By this means the long-

wave inductance will be quite separate and
cut off from the short-wave circuit, and will
not interfere with the short-wave reception.

UsiT No. 1.

This unit has the 0-0015 mfd. wvariable
condenser, the inductance and reaction unit,
a series parallel switch for the condenser,
the V24 valve holder, filament resistance, and
an inductance tapping switch, all mounted
on an ebonite or wood panel, npprnxtmatcljr
9" square. Its wavelength range is approxi-
mately 300 to 3,500 metres. This range is
obtained as follows.

The tuning inductance has a maximum
value of 2,500 mhys. and has @ppings ar
270, 600 and 1,200 mhys. When in series
with the tuning condenser this inductance
tunes the aerial to 440, 640, 950 and 1,300
metres at tappings 1, 2, 3 and “all "in "
respectively.  With the condenser in parnlltl
with the inductance, and set at maximum,
the wavelengths are 1,200, 1,800, 2,54']1]
and 3,500 metres. Adjustment of the con-
denser gives plenty of overlap between the
studs at both the series and parallel positions. -

The grid of the valve is connected across
the tuning inductance. In series with the
anode is the reaction coil, which is aperiodic
and couples into the tuning inductance, the

\/ 'y
sﬁ P = - !"
O )
R . -

Fag. 1.
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anode battery of 30 volts (7 * Ever Ready ™
pocket lamp batteries), and the telephones or
telephone transformer.  Across the anode
battery and telephones is a 0-0015 mfd.
block condenser—a low impedance path for
high frequency currents.

A dmgr:lm of the circuit is given in Fig. 1.

The first 1tem of constructional work
is the inductance-reaction unit. The draw-
ings, Fig. 2, which are made exactly to scale,
give an idea of what is required for this,
[t consists of a hollow rectangular former,
for the tuning winding, in which is mounted,
on two spindles, a rectangular block, upon
which the reaction coil 15 wound.

For the outside former we require two
pieces of hard, dry wood, 41" long, 37 wide,
and }* thick, :-1m:| two pieces 317 long, 37 wide
and }” thu:l::. These should be planed
smooth and dovetailed rogether, making a
rectangular former as shown Fig. 2. The
former for the reaction coil should be made of
hard wood, 41" long, 23" wide, and 1}" thick,
planed smooth. This has to be mounted
inside the rectangular former as shown in
Fig. 2 The two spindles are made
of 2% brass rod, threaded at one end to
screw into the muving former. Bearing
surfaces are provided at each end as shown.
‘Those on the moving former are rectangular
uhap:d.,t long §” wide of brass, 1" thick
with a 1" hole through the centre, Those
for the fixed frame may be of rectangular
or circular shape, ;%" thick, and should be
mounted on the underneath side of the former
as shown in drawing. The object of these
brass plates will be seen by referring to the
drawing. The thickness should be so adjusted
by filing that the moving coil is free to rotate,
but has very little up and down motion.  The
bottom has a taper pnlnt., upon which presses
a piece of hard brass strip.  The strip does not
press on the point of the spindle but has a

THE WIRELESS WORLD

2" hole in it, through which the spindle *
point comes and allows a much larger bearing
surface. T'he tension on this bottom spring
should be sufficient to cause the two bearing
surfaces at the top of the former to rubtogether
and make good contact,

It will be noticed thar the top side of the

fixed former has two shallow grooves cut

in it (see Fig 2). These grooves are
}" deep and each 1" wide. They are
necessary because that side of the former i
mounted against the back of the ebonite
top, and the winding on the former must not
be crushed.

T'he next issue will contain particulars of
the winding and the ebonite top.
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An Auto-Telephone Transformer

By W. J. Fry.

ANY types of telephone
transformers  have  been
designed from time to time,
maostly emploving in-
dependent  primary  and

secondary coils, which necessitate, generally
speaking, comparatively large cores and former
bobbins. The writer has had some con-
siderable experience with such instruments,
varving much in constructional details, some
being designed with closed cores and some
open, also with former windings and layer
windings.

Experimenting with auto type trans-
formers, I have been able to gain maximum
efhciency, at the same time retaining the
smallest possible dimensions in constructional
details, with the smallest quantity of wire
and sizes.  The first coils weighed, complete,
4 lbs., their length being 7%, width 4}°
and height 4. These coils were of the closed
core type with § Ib. iron cores and 14 ounces
of 36 (. copper wire. After many types
had been built 1 was able 1o reduce the sizes
to, length 434", height 24§47, width 2, the
maximum efficiency being still  retained,
These transformers will te found simple in
construction, no particular trouble being
experienced in the winding, as comparatively
regular winding only is needed.  The bobbin
can be held in the chuck of an ordinary small
hand drill, fixed parallel in the jaws of a
vice, a piEf.'E of round wood can be inserted
in the former tube, and a nail driven into
this and held by the same in the chuck.
By this means the wire can be quic ]:It.r wound
on, layer on layer, no insulation being required

SECONDARY PRIMARY

10Z COIL 40Z COIL

SHUNT WIRE TO FRIMARY
Fig. 1.

between each laver. On experiment it
was found that the smallest permissible wire
which can be used is No. 38 (standard wire
gauge), which, for economy of space, should
be single silk covered. On no account
should enamelled wire be used, as it is un-
suitable, To construct the transformer the
following articles must be obtained—a piece
of fibre tube, 31" long §" external diameter
and 3" bore; two wood or hbre ends,
14" diameter by }" thick. This can be
glued on or fixed with Chatterton’s compound
to the tube ends ro form the Fobbin. Sufficient
No. 24 annealed iron wire to hll the tube
for the core, 4 ounces of 38 single silk covered
copper wire wound on one reel, and 1 ounce
of the same wire (for convenience wound on
another separate reel). Two small ordinary
electric light wall-plugs make very con-
venient terminal-ends for the |:lr||'::|.1rT..r and
secondary  circuits, a small quantity of
electrician’s black tape, a paraffin wax candle
for insulation, and a box made of }" weood,
43" long, 2} deep, and 2" wide, will complete
the list.

After constructing the bobbin the winding
should be commenced. This will be really
one continuous coil with a tapping out near
the end, which forms one terminal for the
secondary connections.  First, wind on the
4 ounces (a knot should be tied on the be-
ginning end for convenience in connecting
afterwards, or paint may be used of a dis-
tinguishing colour). Having wound this
on fairly regularly, the end should be left
out an inch or two, the winding being taped
over, On this wind the 1 ounce in the same
direction, connecting the beginning end to the
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end of the 4-ounce coil, thus forming the
terminal of one end of the secondary coil.
When wound, bring out the end making some
distinguishing mark on it, and tape the coil
completely over, A sketch is shown in
Fig. 1 of the connections, and Fig. 2 shows
the complete instrument, which will be found

THE WIRELESS WORLD

to give maximum results on any good low-
resistance telephones, and is particularly
good when used in conjunction with a therm-
tonic valve. The coil, when completed, can
be firmly fixed in the containing box by melting
the wax candle and pouring the wax over the
coil in the box, thus securing it

CORRESPONDENCE

HARMONICS IN C.W. TRANSMISSION.
To the Editor of The Wireless World,

Sip.—Re Mr. Broadwood's paper on " Harmonics
in C.W. Tranamission," pubf;:had in The Wireless
World, for May lst, 18020,* perhaps the following
mn[ny not be quite unintereating.

n March Ilsst I calibrated & home.made
valve receiving et (range 600-17,000 metres)
by means of a heterodyne wavemeter of range
LO00-2,600 metres, thus—The receiver was set
at some LC valve and as many silent pointa as
posaible of the different harmonic " chirps ™ on
the wavemeter were noted,

Thesa would be multiplied by consecutive
figurea till the result , the latter being the
wavelength for that particular LC value. Thus :(—

(1) 2,000 % 2e=4,000 (2) 2,400 = 5=12,000

1,330 =< 3= 4,000 2,000 = 8= 12,000

1, 0000 2 o a4 0W0HD 1,720 7= 12,044

1,500 » B=12,0d{)

1,320 « B= 12,000

With the longer wavelengths it was neceasa

to go as far as the 11th harmonic. After a lit
practico only two or perhaps three points were
required, and the results were = isingly accurate
in mpproximating one another. The wavelengths,
when comparsd with those from known transmitting
stations in Europe were found correct. It was not
found possible, although many experiments were
tried, to calibrate lower than 1,000 metres with
the Heterodyne W.M., and from this I concluded
that lower harmonics did not exist in wireleas.
However, some time later | was astonished to find
8 near-by C.W. station transmitting on 1,800 metres
come in on 600 and 5,400 metres, and could only
vonclude that for the former | waa getting him on
i B Hirmoniie

MM, and for the latter

a v
ha was being received on my 2Znd harmonic,
5, A0
]
made to try any of the other harmonica.
Merhapa the above may explain the point raised
by Mr. Bees in the discussion of the paper (The

=1.800. Unfortunately, no attempt was

* The Wireiras World, 8 ppe, Bz-g1. Mav 152, and pp. 123-138, Mav
i§th, 1930 | DHscussion).

Wireleas World, page 127, May 15th, 1820). OLI
coming in on 20,000 and 30,0000 metres, but not
on 5,000 metres, When he was on 20,000 and
30,000 metres OUI (fundamental wavelength

L0 metres) came in on Mr. Hees' set on
the Ist and 2nd harmonics {m";::'"? = 10, 00M,
3:I:":;Iﬂu--]l].lZI'l}‘lI]n, Being a0 far away from OUI,

the latter's lst harmonic U—u‘!m

= 5, 0{H) metres)
naturally, was not heard.
Bushire, W.0.,
Persian Gulf.
Oetober 21af, 1020,

To the Editor of The Wireless World,

Sir,—Mr. Barmnes is to be congratulated for
explaining & simple method of calibrating a CW.,
receiver to a sub-standard.

Monsisur Bloch's absolute method of wavelength
calibration is beyond the reach of amateurs and
to recommend it would be a counecil of echion,
for this method involvea the use of & .

& tuning fork and a epecial valve circuit
to give an audible fundamental, which is tumed to the
fork frequency. 3 &

Might [ suggest o possible improvement to Mr.
Barmes' method ¥ Unless & standan] wavemeber
in urable, it is wunlikely that the wavemeber
calibration is perfect. It is, therefore, necessary
to choose s particular wavemeter reading as &
relative standard, and to check all other wavemeter
readinge on this relative standard.

The following should make the process clear.

Take, for example, that it is required to calibrate
g receiver between 1,000 and 10,000 metres, h!
using a heterodyne wavemeter whose range
400 to 2,500 metres,

Take 1,000 metres as marked on the wavemeber
to be correct, and commence with ** Even " wave-
lengths, that is 2,000, 4,000, 6,000, 8,000 mnd 10,000
metres on the receiver. Use should be made [ﬂl."
of those harmonics which do not involve fractional

wavelengths.

GORDON BARXNES.
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« For example, at 2,000 metres we have the
following :--

1,000 - 2 — 2,004}
G0 = 4 = 2,000
400 3 5 - 2,000

Adjuat the receiver so that a silent point occurs
exactly at 1000 metres on the wavemeter, and
re-mark the wavemeter at 500 and 40, This can
be easily cacried out if a paper scale in pasted on
the wavemeter. It is cloar that 500 and 400 metres
are thus referred to the “standard ' 1,000 metres
mark, and the two former points will come in as
check pointa to calibrate the receiver at other
settings. Fresh wavemeter points are obtained
in later stages,

The following table should make the method
claar, [f should bé noted that in all cases shown
except 1,000 metres, that the * standerd ™ 1,000
metre mark is used.

“ Even "' Wavelengtha

2,000 Receiver. 4,000 Heosiver, 6000 Reoeiver.
1,000 % T Wave- 2000 < 2 Wave- 2000 § Wave-
500w 4 meter. 1,000 4 meter. | 1.500= 4 meter,
400« 5 o B e T 1,200« § i
O x B 1,000 = 6
400 = 10 TED = B ;
L ] i
EI 12 i
BoD0 Heosiver. 10, Eeceiver,
2000 % 4 Wavemeler, 2500 % 4 Wavemeter.
1600 § - 20008 5 i
1,000 B g 1,250« H "
H00 = 10 = I 000 = B .

“0Odd "' Wavelengtha.

1,000 Receiver.

00 2 Waves

5000 Recsiver.

1500 = 2 Wave-

5000 Reosjver.

5000w 2 Wave-

2500« 4 meter, 1000 = 1 meter. 1,280« 4 mEter,
P50 -4 u | 1..nm:-:i
H:ﬂ:-‘i i HSH ¥
F'Eﬂ'x'ﬁ_'l — G000 = §4
7.000 Recelver. I 9,000 Receiver.
1,750« 4 Wavemeter. 2,250 < 4 Wavemeler.
1400 § A 1,000 § Wi
1000 7, I 1,500 &,
Brix B = i 1,390« 3 "
J00 w 10 ik 1,00 9 (T
L ] =
:l'jl'.'lﬂ'ti! N

It is easy to sea that the method can be further
extended to obtain 1,500, 2500, 3,500, etc., eie.,
and the advantage in that the wavemeter is auto-
matically corrected to a *' standard ' point on its
own acale. The examplea given show that 19
wavemeter readinga have all been checked to the
“ gtancard."

Mr. Barnea states that he was unable to calibrate
below 1,04M) metres.

Poasibly the receiver could not, in fact, be tuned
lower than 1,00H) metres, owing to self-capacity in
the windings and to valve eapacity.

Mr. Barnes does not say whether his receiver was
attached to the aerial when he was calibrating it,
but judging from the number of harmonics he
obtained, it appears that the aerial was assisting
matiers.

Mr. Barnea uaes different nomenclature than I
do, and there iz always some confusion in technieal
books on this subject. [ prefer to talk of a high
harmonic as having a higher frequency than the
fundamental, and wice-versa, Also, 1 prefer to
identify the lst harmonie with the fundamental,
the Ind and 3rd harmonics having twice and three
times the frequency of the fundamental,

Taking the cass of the station Mr. Barmes
mentions, whose fundamental wavelengih was
1L, metres. A 3rd harmonie would have thres
times the (requency and one-third the way
which would be 800 melres, Now, supposing
Mr. Barnes' receiver also generated a 3rd harmonie,
if he st it to 5,400 metrea the Ird harmonie, locally
generated, would be one-third the wavelength,
that is 1,800 metres, which by slight adjustment
would heterodyne the received wave of 1,800 metros.

With regard to the point raised by Mr. Rees
during the discussion of my paper, it did not occur
to me at the time that Mr. Beca’ receiver might
generite harmonica of ita own.

If Mr. Rees" receiver generated harmonics of
its own when set st 20,000 metres, and o 2nd
harmonic was present of twice the frequency
correaponding to 20,004, the wavelength would be
10,000}, which could be made to heterodyne OUI s
wave of 10,000 metres. Similarly with the receiver
sot to 30,000 metres, snd generating & 3rd harmonic
of three times the frequency, the corresponding
wave would also be 10,000 moetres which would
heterodyne OUT''s wave,

The only proof that a large station radiates
prominent harmonics is to ensure that one's own
receiver is generasting & pure wave. This can be

‘tested by Mr. Barnes’ method.

It is advisable to employ as small a plate voltage
ae possible on the heterodyne valve, so that the
ahorteat possible portion of the characteristic eurve
can be used. As an additional precaution the
grid voltage should be sdjusted to bring the plate
current on to the straight of the curve., This
means that the grid will itive, and have a
low resistance, which must be compensated for by
emploving & high valve of grid leak.

L. A. T. BROADWOOL.
London, W.1.
November Sth, 1920,

FURTHER PRIZE OFFER.
Messrs. F. O, Read and Co. Ltd., have offered to present the winner of the Trans-
atlantic Amateur Wireless Tests with one of their Combined Long and Short Wave
Receiving Sets, Type W.R.114, Value £20.
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BOOK REVIEWS

MAGNETISM AND ELECTRICITY.

By RoperT W. HurcHinsox,
M.be,, A.M.LE.E.

London : University Tutorial Press, Ltd.
Pp. 620, illustrated. (8s. bd. net).

CCORDING to the Author, this
book has been written for the
purpose of providing a course of
theoretical and practical magnet-
ism and electricity up to Uni-

versity Intermediate standard, the whole being
based on fundamental l:xp:rtm:nts, accurate
scientific principles and definitions, and
embodying, so far as the scope permits, the
distinctive results of modern research.

The book should prove of particular
interest to those of our readers who are
beginners in the study of wireless in that
an incomplete understanding of the ele-
mentary principles of magnetism is neither
sound nor compatible with ambition.

To those wireless clubs which devore
special attention to the conducting of elemen-
tary and advanced cl the book under
review should make especial appeal. Numerous
fully-worked examples, illustrating important
principles and applications, and a large number
of similar problems to be worked by the
student, are given ; answers to all numerical
mmp]rs are included. Some 400 diagrams of
a kind most suited to assist the reader are
inserted throughout the book.

Chapter XXIII, the last in the book,
exclusively devoted to radio activity and the
electron theory, should prove of interest to
the more advanced of wireless students in
that with the growing application of vacuum
tubes, the study of the electron is ever claiming
more attention,

Special consideration has been given to the
various units and systems of units and their
relationships indicated, so that students may
experience little difhculty in connection with
muodern research work or general problems,
necessitating a change from one system to
another,

THE
ENGINEERING DRAUGHTSMAN,

By E. Rowarth, A M. LE.F.

London : Methuen & Co., Lid., pp.
96 illustrations and diagrams.

This book is an endeavour to  bridge
the pap between the engineering student
and the finished product, the engineer,
in such a manner as to take the place of the
apprenticeship  every draughtsman is called
upon to serve. Whether or not this is
practicable is open to discussion.

A draughtsman in starting his career is
first given a tracing, followed by the study of
printing. This |att:'r,I usuall:,r a stumhlln.g
block, 1s too often given insufficient attention
in rht point of standardising. A draughrsman
or designer worthy of his name is also a good
artist; a neat clean and plain  drawing,
whatever its practical merit may be, is much
to be preferred to a dirty mass of lines and
indifferent printing. The Author does not
seem to have given sufficient attention to this
point.  Plain block letters should be insisted
upon by all who instruct in this subject of
Draughtsmanship.  Another marter of regrer
is the lack of examples on checking, a most
important item as every draughtsman will
agree.

To this end most modern firms spend
proportionately large sums in their drawing
offices, and consider such sums “well spent.
The Author quite rightly insiss on ample
detailing, and every detail a working drawing
in itself.

Another point which in practice is perhaps
ndt sufficiently standardised and insisted upon
embodies the methods of projection, the
Author, however, explains them all, and most
of his examples conform to the best practice.
In this and in many other detils a large
number of qualified draughtsmen, as well as
beginners, would do well, not only to read the
Author’s remarks contained in the introduc-
tion, but also to practise a few of the exercises
arranged for their guidance,
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NOTE, —This seclion of the megazine o placed af the disposad of all recders ioho wish fo recétve adrice and

piformalion on malters perbaining fo both the lechrical and non-lechnicel sides of wircless work,

Readera

showld comply with the following rdes,— (1) Questions should be numbered and written on one side of the

et per andy, and showld nol excecd four in number,

(2) Queries should be clear and concise,

(3) Before sending

in thetr questions readers are adeised lo search recend numbers lo see whether the sanie queries have nod been

declt with before, (4) The Editor cannot undertake to reply to querles by post.
fe aeccomn panied by the full name and address of the sender, which te for refercnce, not for publicalion.
will ke annecred wader the onibinds and fown of the correspondent, or, [ #o desired, wnder a &
(6) Readers deslrous of knowing the conditlons of service,

(5] Al guerics muai
ueries
o e pluane,™
etc.; for wireless operators will

save tlme by writing direct to the various firms employing operators.

E.N.M. (Hunt's Cross).— (1) This can only ba
determined with certainty by experiment, which
we regret we are not able to undertake. We
think that celluloid, similar to vour sample, would
give condensers of about half the capacity of the
mica condensers.

{2) Double the area of overlap to obtain & con.
denser M the same capacity.

(3) A loose coupler 18 generally more ﬂ.nl-actl.w
as some of the :Inuh]ﬁ alide inductance is usually
required for tuning the aerial circuit, and therelore
the coupling cannot be weakened sufficiently.

{4) Bee reply to W.A. (Huntly). 30 SW.G.
eould ba employed on the secondary in your case.

ANODE (Dawley Bank) sends a aketch of
virn gl e receiver for criteeism, amd askas (1) What
sgorield be the most suitable capacity for the condensers

'2 and €3. (2) Could a eryatal be inserted in the
circuil lo any greal advantage. (3) What is approxi-
mately the wavelength range of this cirewit. (4) From
what source can the information regarding A.M.1.E.E.
and other such degrees be oblained.

The general arrangement is fairly good. The
telephone transformer ia probably very inefficient.
A pencil line resistance will be prohably too high
for & plate resistance, which should be about
B0, (W) watta. Your thick line resiatance may be
anything over 18 meg.  Resistance amplifiers
ahould have considerably more than 50 volta. with
Q valves, Wﬁgﬂ will ba very inefficient.

(1} J;Ihl:-ut. . 5 mida., 2 being variable.

(2 0,

(3% tha.b]y about 2,000 ma.

i4) pT to the Secretary, The Inatitute of
Elaﬂnr'£ gineera, or the Registrar of the
upprn iata L-mw-rnlt} for pl.rtmulam

W. (Cardiff) asks (1) Thickness and 8. 1.0,

r:j i mmlplr wmaterial. (2) The effect of taking the
down lead of a T aerial from a point not in the
horizontal apan.  (3) The couse of ribration of the
Slament of the pilot lamp of his xet when the low-
frequency cireil wvis ol of e, (4) The marimum
eapacily of ' Billi " onoa type 1A reeviver, and alio
the emiluctanee of the clowed rirewil.

i1) The thickness in 3 1,000 in. Probably about
2-3: but it is impossible to state exactly without
an experimental investigation. which we are unakle
to nndertake,

(2) This always results in more or less inefficient
radiation

{3) This was probably due to forces between the
currents in the filament and the L.F. eircuit varying
periodically with changes in the latter circuit at a
Trequency which happened to be about the natural
frequency of vibration of the filament.

{4) Capacity, 00045 mfds. Inductances about
400 mhys., 1,800 mhys, 5,000 mhys.

BEGINNER (Warwick) asks for a diagram for
a small receiver lo tune fo 18,000 ma, suilable for
home conatruction.

We strongly adviee you to commence with a
shorter wave range, which will enable you to use a
simpler type of set. However, an article with
diagrama on a sat of thia typs, which will probahly
be in print about the same time aa this reply, will
give the information vou require.

F.C.A. (Westclife-on-5Sea) asks (1) What size
condenser, and whal capocily to war with the Marconi
F24 valee, (2) What resiatarnce of grid feak. {3)
Whar ta the beat method of fnding oul the remafonce
of a grid leak, (4) For comments on o act ; are there
better conneciions fo wse,

(1} Tuned cireuit condenser -G mide.
condenser -G mifds,

(2) 3 megohmea.

(3] Failing the we of a megger, or & sensitive
galvanometer of known figure of merit, you can
only vary it until you get best results ; the exact
value is not important.

{4) Earth filament and not plate of valve.
Connections otherwise O.K.

C.F.H. (Nottingham) sends skeichs of his circnit
and arrials, and aska (1) How to im prove his signals,
{2) Has ke sufficient apparatus fo receive tele phony,
{(3) What i the marimum wavelength he will get.
(4) Can his gerial be dm proeed.,

It is a pleasurs to receive such clear and carefully
drawn diagrams

1) Your circuit is gquite O.K ., and poor results
are entirely due to the smallness of your aerial,
You should get somewhat better results by inerens-
ing the A.T.L. ond reduring the A.T.C.

{2) Yea: youraet will be guite all right. Weaken
the reaction by coupling till it stopa oacillating.

(3) About 1, HHF ma.

(4) We can only suggest raising the height of
the aerial, particularly at the house end.

G.T.H.B. (Kendal) #rnds o sketch of an am pdifiy-
ing receieer which will wot work, He aska why.

There are two ressons apparent to us.  The set
consists of a crystal rectifier followed by LF,
amplification. The intervalve tranaformer s
unsuitable : the winding on the crystal side shoukd
be about 4,000 ohimes, mstead of 250 olims, ; the
secomdary winding of 13N ohma s probably
about right. Also do away with the grid conden=er,
Otherwise the set should be (3K,

C.J.0.5.8. (Wimbledon) srnds a askefch of a
propoacd sef, and asks (1} For eriticism,  (2) The

Gnd
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approvimale wavelenglh of sel. {3) The distance over
which signals would be recognimable.

(1) The sot, though of elementary type, is quite
gound, and should give fair results. The dielectric
of the tuning condenser would be much better of
miea than of waxed paper. The inductance should
be of much bigger diamoter than 2.

{2) We cannot say accurately, as your information
is not at all precise, and you say nothing about the
aerial. If you are lucky you may get as high aa
B ma.

(3) We cannot hazard & guesas.

A.H.R. (Bow) has an L1 French amplifier which
works well on both C.W. and spark ; bl he does nof
hear telephony. He anks (1) Why ke doer nof get
muﬂawﬁmﬁ-lwﬁmﬂﬁnﬂaafmigufmmw
(3) For a diagram of the receiver circuits originally
weed with the L1 amplifier,

(1} Thera are various possible reasons. Firstly,
thers is not & great deal of tele y done. Becondly
what there is, is almost enti on short waves, and
your receiver appesars to be arranged for long-wave
working. Thirdly, it is just poasible that you are
using & circuit with too much reaction in it.

{2) Neither of your methods of using a frame
aerial are correct. Connect it across the terminale
of & small condenser and connect the same terminals
to the amplifer,

(3) We cannot say. We doubt whether the
amplifier was designed with a view o use with any
special type of eircuit, It should be guite satis-
factory with all normal types,

F.D. (London), referring lo page 402 of the
igse of Oclober Ind, asks (1) How the specific
rematance, e.g., 15 107% for copper ia armeed al.
(2) What 10-% tReans, (3} If the erample re 110 gda.
of No. 30 5. W.G. wire is correct

{1) By measuring the resistance of a sample of
copper of known size and caleulsting from its
dimensions what the resistance of a 1 cm. cube
wotlo he.

(2) 10-*=1/10"% i.r., is equal to unity divided
by ten to the power of six ; 4.2, equals {1000,

(3) The example is quite correct. The 104
appears as |0-* in the denominator. The 107? in
the numerator is necessary to turn the sguars
millimetrea of the sectional aroa into Aguare centi-
mELres,

C.A.J. (Bury S5t. Edmunds) asks (1) For
criticisrn of a cirewil sketched, (2} The name of a
atrong 3000 C, W. station of call letters 2 B.S. working
trigles on 12 L1/2D. (3} The souwice of powerful
telephony on a worelength of 4000 ms on hatl doy
ard the day after, and the reason of articulalion
befwg bad.
pruallishied,

i1} The set is 0.K.. except that the reaction coil
should be in the plate circuit of the first valve, or,
if in the second, a rondenser should be put in parallel
with the iron-cored inductance, also in the same
cireuil.

(2) The high power valve set II Chelmsford,
working teata with Geneva.

{(4) We do not know : possibly Chelmaford, on
experimental work, the poor articulation baing due
to modulation at the transmitter.

(4) February, 1921,

(4) When the 1921 Yenr Hook will be |

THE WIRELESS WORLD

PDTE Eﬁrunm:t} aska (with reference 1o
article, page 684, of the tjamue of

Hnm-bcr 13th, 1820) (1) In the description of
pide winding referred to that of the jarue of October 2nd,
1920. (2) I'n which fasue ie the -0015 air condenser,
referred o in the same article, deseribed. (3) In
the same article, Elf the loading inductance is wound
with DOCC i of DWE, wha! difference will it

(1) Yea, as in Fig. 2, page 475.

{2) Angust 21st, page 401.

{3) The coil will not be
former ahould be made ali
eame number of tums on.

AK. (Dunfermline) asks (1) Which of the
two valve circuits akelohed do likely fo be the more
sensitive.  (2) What would be the effect of cerfain
suggesied allerations to No. 2. (3) What would
be the approrimale size of a coil added as suggesied
to tune the cireuil to 3,000 ma.,

{1) Either eircuit ahould be satisfactory. They
will each receive C.W. as well as apark, provided
that the coil # in (2) ia used for reaction—the
transformer A. B., of course, being air cored.

{2) The suggested alterations are unnecessary,
and would do little if any good.

{3) The eoil referred to is not in any tuned circuit,
and it is thersfore impossible to fune it to any
wavelength—we do not see any point in introducing
this coil,

STRAIGHTFORWARD (Northampton) asls
(1) Ts the sei sheiched salfisfaciory. (2) Size and
quanlitics and gawge of wire of primary, sccondary
and reaction eoile.  [3) Number of lappings in cach
cotl, (4) The Fest method of mounifing, taking
compacinres and  srneifirencss a8 primary  con-
midercliona,

{1) The cirenit you give is quite satisfactory in
principle. There are, however, many considerations
which come intoe the guestion of designing receivers
of very large wavelengths which make it different.
il not impossible, to specify the whdings of any
single sot of coile, You would also be troubled in
designing the intervalve H.M.F. transformer, so
as to be suitable for all wavelengths,

We eannot-do better than recommend you to an
article shortly to be published in The Wirrfeas
World on the design and construction of soch a
PECH Ve,

EMMA G (Bournemouth) asks (1) What &=
the apecific indvelive capocity or dielertric constant
of glass, (2} What are the copacibies of hwo fubwlar
air  condensers—(a) Chuder radivs 175", funer
radius 15, length of overdapping part of cylinders
127, (b)) Ouler rodiws 2-125", inner rodois 155",
| lenigpth of overlapping part of cylindera 8. (33 Ta
whom should he apply for the bock numbers of ** The
Wireleas World," 1-12. (4) What i the marimum
Jundamnental warelength guaranteed for a full sized
[#ingle wire) P. M0, gerial, under normal ¢cmditfons.

uite mo efficient. The
tly longer to get the

(1) It wvariea over wide limite, according to
variety : for the typess yvou are likely to use,
probably 8-8.

{2) (a) 000105 mids. (&) 000041 mids.

{3} The publishers
{4) We do not understand. The normal natural
wavelangth is about 120 ms , but wedo not know
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of it being the business of any human being te
guarantes this, which is simply the statement of a
physical fact. Of course, you can load the sarial
up to any wavelength you like; there is no
theoretical limit to your doing this, as the more
inductance you put in, the higher the wavelength
will bacome.

E.M. (South Africa) sniends fo consiruct the

short-wave funer, described on page 477 of the 1asue
of October Ind, and asks (1) The capacity of the
condensers. (2) Dala for loading to fune aed
to 1,200 ma. (P.M.G. aerial). (3) Could he dispenae
wilh the condenser ocross the primary.

This circuit was specially designed for the special

rpose mentioned in the article. We cannot,
therefore, be rea ible for alterations, having in
view its adaptation to guite different circumstances.

A..Tl'_"!' bably about 0008 mids., grid
Dl'bl:l}.B'l'I.m Uﬂﬂ%?mfdﬂ}: 5

{2) 14 cms. by B ems., wound with No. 22,
{3) Yes, if you make the inductance about
18 ems, by 12 oma., wound with No. 22,

W.P. (Walsden) asks the reason for ' howling "
with a circuil o8 on page T14 of the March, 1920,
sesue, when reaction ia very light and the funed
circuid capacily very small,

Such behavigur is by no mesrs uncommon, and
ia nearly alwaye difficult accurately to account for.
We are afraid we cannot give the reason, though
it should be possible to trace it experimentally,
by altering the disposition of various parte of the set.

SPARKUS (Birmingham) has a el which he
propoges to aller, and asks (1) Using a 4 or B-volt
accumulator and o J0-voll H.T. baltery, whai Lind
af valve wouwld be surbable, (2) What will be the
wavelength obtainable, (3) In what number of ** The
Wireleas World™ ia there an arlicle on how fo make
o walve sef, GO0 pos— 1000 ma,, and also a blocking
condenser, How much are these volumes. (4) What
woould be a coneentent size of loading col, and what
gauge and how much wire showld be waed.

(1) Marconi V.24 would bo good for your pur-

{2) You do not any what gauge of wire you use,
nor what capacit y you employ across your secondary
so we cannot help you.

(3} The wrticlea in Lhu issued of April 17th and
Hﬂy Ist on o crystal receiver, with valve magnifier,
gives full constructional details of a set whosa
range i8 in excess of your requirements. The articla
in the issue of April 3rd on & wavemetar and tuning
tester gives a description of a fixed condenser
which would also be useful as a blocking condenser,

{4) It depends on the rest of the apparatus and
the wiwl-uugth it in designed to receive. Bee

H&ER ({Barnsley) sends a dq m af hia
aet, und aaka (1) Are the conneclions rig E (2) Will
the aerrial and earth do for the sel d.run:ﬂhnd (3) What
stafions is he likely fo get. (4) In the down lead in the
correct posibon,

(1) Your diagram ia not at all clear, but appears
all right.

{2) Yes

(3) We cannot sAy without & knowledge of the
sizea of your pieces of apparatus. Probably ships

noar the coast and longer wave atations at a greater
distance if your coils and condensers are auitable,

J.M. (Windermere) asks (1) Is a lead waler
pipe system suilable as an earth. (2) Corrert buszer
connectiona to a simple one.circuil receiver, {3) Would
the insertion of a billi condenser across the secondary
tapping improve the receplion of weak wsignals.
(4) What ia the most sensitive crystal withou! using
poterntiometer and battery.

Fll’ljl Fairly. Better use a copper wire lo a buried

Ate,

{2) Connect the buzzer across the A T.L.

{3) Probably. It will at any rate improve your
tuning.

(4) It depends o good deal on the specimen you
obtain. Perikon is & good one,

W.B. (Barmsley) (1) sends diagram and descrip-
tion of a sel for criticiem. (2) Aske if he would get
resulls with a valve instead of a crystal, his aerial
being indoors, about 10° high. (3) If a valve were
waed, what windings fo use for the tele phone tranaformer
Jor telephones of 30 ohma. (4) What kind of
balteries other than accumulators could be wsed for
lighting the palves.

(1) The set ia all right, except for the aerial,
which is g0 small aa to be almost useless on such
& sot,

{2) No, you would need four valves at least for
usoful reaults on such an aerial.

{3) With telephonea of this resigtance you should
dispensa with & transformer, which at best would
be inafficient.

(4) Large size primary batteriee, of a type such
aa the bichromate, which has low resistance and
does not polariee readily, could be used, but would
be much less convenient and cheap to run, as
fwmﬁnulntum. and would cost almost a8 much to
instal,

RADIO (Lincoln) asks (1) J& ehony a
ingulator, and, if so, is il as good as ebonite, (2) Are
wireless signals more audible on o fopgy night, ie.,
is a foggy atmosphere a much befter conductor than
a clear one. (3) Having the choice of two places for
ap paralus, one on the ground floor, on a fable 3° from
the ground, the other upstairs aboul 147 from the
ground (the earth lead io the same in both cases), does
it follow that the signals will be of the same strength
i each cnge. (4) For data concerning variows staljons

(1} Fairly, if guite dry. Not nearly as good as
ebonite,

i2) No.

(3) The stremgth will be approximately the
BRAMO.

(4) Consult lists in back numbers of The Wireless
World, or the ** Year Book." The times of working
vary considerably.

A.T.R. (Portsmouth) asks (1) For criticism of
aef. (2) What resistance tele phones to use. (3) From
whal distance shoufd he receive. (4) Ts there a club
riear Tooting in London nearer thon Peckham,

1) 0.K.

{2} 4000 ochms.

{3) Impoesible to say. Apart from the strength
of the transmitting station. there are B0 many
unaccountable factors which enter into the ques-
tion.
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(4) None that we know of.
C.W.T. (Dorchester) gends two skeiches of
receivers, and asks (1) The beat _position for the
cariable condenser in No. 1. (2) Is the proposecd )
circuit correct, and, if not, will we correct, (3) .sff:.-m
he receive C.W. and telephony from PCGG. (4) Are
basket inductances better than slob.
{1) In series with the perial or across the two-
coils in the aerial circuit.
(2) A by.pass condenser {-003 mfds.) is requined :

scroas the primary of the first intervalve transformer ]
- -
Fig. 2

and preferably also ncroas tha H.T. battery.

(3) No dimensions are given, 8o wWe cannot judge
the waovelength ; otherwise you ghould with a
sot. of this type.

(4) Basket inductances arc better for short
wavelengths, as they have very small self-capacity. (2) Quite good. Take the down lead to the end

J.F.EL. (East Ham) asks (1) Particulars of a of the horizontal lead.
slation which sends oul o time signal at 1930 G.M.T., (3) About 2600 ms. :
jpﬂ,-h hﬂﬂ;ﬂ 1000 and gmghmh li\‘} A part (4) Spark and telephony, but not C.W.
rom atrength, does i matier whal gauge o wire 18
used for an aerial. (3} For a diagram of @ two-valve CORRECTION.
receiver the first valve being for reception and the G.P. {[ﬂuumjmdﬂﬂ!y (Horncastle). In
second for amplification, using an iron ¢ore Irahs-  grror the Figs. referring to your guestions in the
Jormer. (4) With two scla of high resistance telephones,  January 99nd issue wers wrongly placed. Fig. 3
m;u; ohma. each, would there be any advaniage in ghould read Fig. 4 and Fig. 4 should read Fig. 3 in
m muphnﬂh £ t;nmfwmmm primary and  gach case.
ry, both wound fo & A : rwic Fig. included in the
tu‘ilql:’ja ﬂa;u. 5;.““ not listen in for the calls in order mpl:;ﬂt}f;r“: qm::litnl ;:'El:hu lu‘._?:“. ﬂnﬂni_u,_.
ntily been -
(2} The amaller wire will have much greater should have as Fig. shown below.
resistance, but the resistance of your earth may be

ie---4

1

SHARE MARKET REPORT.

Fig. 1.

large in comparison with both, in which case not The Wireless Group has been unsteady durng

much difference would be expected. the last fortnight and dealings have been dull
(3) See Fig. 1. rices t : 26t i
{4) No advantage except protection from shocks, P sa we go to prees, January Ry R
this at the expense of signal strength. Marconi Ordinary .. «. .. £2-0-0
F.W. (Manchester) asks (1) For criticiem of a
di jora ) receiver. (2) For eriliciem of @ il Preference .. .. .. £2-0-0
diagram for a pro aerial. (3) What stations or - Inter. Marine .. .. £1-6-0
wavelengihs should he be able to prck up. (4) Can he Cansdlan =.a

receive (. W., spark and telephony on hia set.
(1) Your connections are Wrong. Hearrange as

in Fig. 2.
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LOUD-SPEAKING TELEPHONES

By Puiuir R. Coursey, B.5c, A M.LE.E

No. 24.  FEBRUARY 197w, 1921

ROBABLY almost every wireless

experimenter at some period of his

work has wished for some means of

rendering audible to a number of

persons 5Emu|mnmu31}' the signals
picked up by his * set.”” With most receivers
it is practicable to employ a number of
separate telephone receivers joined up either
in series or parallel, depending upon the
electrical characteristics of both the detector
and the telephones, but it is customarily
found that if more than two or three instru-
ments are used simultaneously the strength
of the signals heard in all the telephones
falls off rather rapidly.

This phenomenon was perhaps more par-
ticularly noticeable when using a crystal
detector than it is when valves—and par-
ticularly amplifying valves—are employed, as
the available power output of the latter may
be much greater. Even with crystal detection
it is possible to use five or six telephones if a
separate crystal is allotted either to each

telephone or to each pair of telephones, the
whole assemblage being joined across the
tuner secondary in the usual way (Fig. 1.)

It will, of course, be necessary to readjust
the mupllng between the primary and
secondary coils as compared with the value
found best for a single detector, as the altered
resistance of the detectors will affect the
decrement of the circuirs,

This method, although workable, is not
very satisfactory, as the number of persons
who can listen-in mmulmnmuﬁ!y is still very
limited, and the arrangement is of course not
at all suited to demonstrations before a large
audience. A * loud-speaking " telephone is
necessary in the latter case.

When using an amplifier it becomes
pra.ctimble te so magnify up the strength of
the incoming mgnais that, when passcd
thmugh an ordinary pair of telephone receivers
resting upon the table, they are audible an
appreciable distance from the apparatus. By
pla-:mg a horn or trumpet in front of the
receiver, the sound can be still further inten-
sified, and we thus obtain what is perhaps
the simplest form of loud-speaking telephone.
Fig. 2 illustrates a very simple apparatus
constructed in this way.

It consists simply of a base, A, upon which
is fixed at an angle a block of wood of about
3 in. square section, B, having a recess bored
in one side so that a telephone receiver may
be placed in the space so formed. Any
ordinary type of telephone may be employed
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for this purpose, but a ** Brown " is the best
to use if one is available. In this case the
recess should be about 2} in. diameter by

Fig. 2.
A home-made lowd-s peaker,

| in. deep, and a rubber ring may with
advantage be placed at the bottom for the
earpiece to press against. The receiver may
be secured in position with three pieces of
springy metal, screwed into the wood at the
.edge of the hole and pressing on the back of
the receiver. H is a phon horn, which
is held in position by being inserted tightly
into a hole bored into the wood block B,
from the front to meet the centre of the
recess. | he size of this hole should be
adjusted to suit the particular horn to be
used.

Several patterns of loud-speaking telephones
are available now for wireless and other uses.
Some of these possess some novel features, to
which it may be of interest to draw attention.
The pattern of “ loud speaker ™ most often
found in use in connection with wireless
apparatus is that manufactured by Messrs,
S. G. Brown, Ltd., to which firm the writer
is indebted for Figs. 3 and 4. These give
respectively a general view of the apparatus
with some accessories and a cross-sectional
diagram to illustrate the method of con-
struction. The arrangement is somewhat
similar to that of the Brown's reed-type
telephones, in that a reed is used to which is

THE WIRELESS WORLD

attached the centre point of a cone-shaped
diaphragm. This reed, R, may be seen in
Fig. 4 on the left-hand side attached to the
upper part of the instrument. The reed &
magnetically influenced by the windings on
the poles of the permanent magnet, M, and
the sensitiveness may be adjusted by varying
the distance between the reed and the magne:
by means of the adjusting screw seen on the
right-hand side of the instrument.

A very intcrcsting form of loud speaker &
that known as the * Magnavox,” in which a
departure is made from the more ordinary
patterns of telephone in which the forces
producing the movements of the diaphragm
are due to direct magnetic pulls of an electro-

et on the iron diaphragm or on a steel
reed mechanically attached to the diaphragm.
In the Magnavox instruments these forces
are the reactions between a fixed magnetic

freneral View of Brown's loud.speaking Tele phow:.
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field and a movable coil carrying a current.
‘This type of instrument, therefore, more
resembles a * moving—coil ™ type of galvano-

) Sectional diagram of Brown's loud -speaking Telephone

meter, whereas the ordinary pattern is like
the * moving-iron ™ type. The pgeneral
arrangement of the apparatus is shown in
Fig. 5, which is almost self-explanatory.
By this special type of construction the
vibrations of the diaphragm are not hindered
by the proximity of the magnet poles, and
their amplitude is therefore the maximum
possible. The resulmnt volume of sound output
is therefore great.

The permanent magnetic field in these
instruments is provided by an electro-magnet
energised from a G-volt battery, instead of by
a permanent magnet, as in the more usual

types. This magnet is provided with a
narrow circular air gap, in which is produced
a dense magnetic field. The circular-shaped,
light, movable coil is suspended in this gap,
as indicated in Fig. 5.

An interesting curve has been published by
the Magnavox Company (U.5.A.), comparing
the sound outputs of a Magnavox and of an
ordinary instrument. It is reproduced in
Fig. 6, and well shows the limitation of the
output of an ordinary type of instrument by
the proximity of the magnet poles.

Another loud-speaking telephone in which
the diaphragm apparently has greater freedom
of movement than in the usual t has
been developed by the Western Electric
Co., Ltd. A sectional diagram is given in
Fig. 7, which indicates the chief features.
[t may be noted that the diaphragm is provided
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Fig. B.
Diagrammatic arrangement of Magnavoxr lowd
apeaking Telephone.
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Fig. &
Com parison of Magnover and ordinary  pafteriig of
londd apeaking Teleplhornes,

with corrugations to give it greater freedom
of movement, and that it is set in motion
not directly but by being mechanically
coupled with an armature whose movements
are controlled by the pole-piece windings of
a magnet. The shape of this armature is also
indicated in Fig. 7, in which the two smaller
sketches give an end elevation and plan
respectively of the armature, which is seen
in side elevation in the main drawing.

In the use of any form of loud speaker it
15 practically essential to employ a low-

THE WIRELESS WORLD

frequency amplifier of one or more stages

actuate the instrument. For the production
of extremely loud results a number of loud
speakers may be used, connected in parallel,

0

Armature
2 Fig. 7.
Cross section of Western Electrie Co."s lowud s pealing

Tele phone,

but the amplifier must alss be increased in
proportion, by the addition either of more
valves in parallel, so as to increase the ther-
mionic current, or by the use of valves of
larger size working with a higher anode
voltage and passing more current,

&=

AN AMATEUR SET.

‘T'he set illustrated here belongs to Mr.
E. C. Deavin, Secretary of the Dartford and
District Wireless Society. The set consists,
in the main, of a single valve receiver, and a
two valve amplifier, both supplied by Messrs,
F. O. Read & Company. Using a 100ft.
single wire aerial 40ft. high, the set tunes to
anything from 400 to 4,000 metres. Signal
strength is unusudlly good, and telephony
comes in extremely well,

[ Photo by Frank i, Dare
Mr, E. O, Dearin's Sel,
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PRESENTATION TO
MR.A.A.CAMPBELL SWINTON,F.R.S.

T the meeting of the Wireless

Society of London, held at the

Royal Society of Arts, John

Street, Adelphi, London, W.C.2,

on January 27th, 1921, a pre-

sentation took place to Mr. A. A. Campbell

Swinton, F.R.5,, of an illuminated address

on the occasion of his retirement from the
Presidency of the Society.

= Slan 2

:::{

A sinee the imhlgln'nliun of the
in the pear 1215,

I Bwgnei on bebyall of the Sevicts
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The President,
Tare Presidents, Elficers,
and Tommittee of the !
Tireless Moricty of 7
desire o mark the occasion of
thie vetivrement of
s Gampbell #twinton, TR 5.
from the office of President
h!! !,‘.'l:]lI"-I";'--'i-l":'l,l‘]I Il-'rir thauks to lhim for his
distinamshed serbvices o that coparitn

7 siresident,

this Society and whom you all know well, has
vacated office after a term in which he has
been the moving spirit, or, at least, the
guiding spirit, may I say, of the Society. He
has given us very definite pmufs of his interest
and of his continual activity. He has not
only given his time and his thﬂught, but n
addition he has very frequently given us the
convenience for our committee meetings, of his
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The iluminated address presented to Mr. A. A. Campbell S-winton, F. RS,

In making the presentation, the President
(Major J. Erskine-Murray, D.5c.) said :
Ladies and gentlemen, I have a very pleasant
duty to perform to our past President. Our
first President, who has been :0 much to

actual office room. We, the officers and
committee of the Society, have taken upon us to
prepare a small memento which we hope that

he will accept. I, therefore, propose that the
illuminated address which we have now with
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us here be presented o Mr. Campbell Swinton
on behalf of the Society, though at the
initiation of the officers and committee.
( Applause, which was renewed and prolonged
when Mr. Campbell Swinton came forward
and took the address.)

Mr. F. Hope-Jones : The President
permits me to second his proposal, which
has been already carried by acclamation ;
and when I think of a certain day in Septem-
ber, 1913, I become reminiscent. My mind
goes back to the early hopes of those who
were Engaged in founding this Society, and
to the occasion when [ called on Mr. Camp-
bell Swinton to invite him to become our
first President. He thought seriously before
taking up the proposal, because he is the
kind of man who never takes on a job unless
he can do it thoroughly, and it took him
some time to make up his mind. But he
accepted, and 1 have felt since, that T never
did a better day's work in my life than when
[ got him to take the matter up. He has
done his work so thoroughly that it has been
the greatest pleasure possible—a recreation—
for the committee and officers to work under
his guidance for the last seven years, with
only a short hiatus in the latter stages of the
war. He has always been trusted absolutely
by the authorities at 5t. Martin’s-le-Grand,
and of course is persona grata with all their
officials! He has initiated traditions for this

THE WIRELESS WORLD

Society to follow which 1 am sure all the
officers will do their best to maintain. In
every respect he has been a most excellent
President for us, and, as one who has been
engaged in the actual work of the executive,

I am very glad, Mr. President, that you have
permitted me to add to the excellent terms
in which you rself have made this pre-
sentation. (Renewed applause.)

Mr. A. A, CampseLt Swinton : Ladies
and gentlemen, I assure you [ hardly know
quite how to express my feelings. This
matter is very much of a surprise to me,
though 1 did just hear a rumour of it a day
or two ago. It is exceedingly kind of the
Society to give me this memorial. 1 have
already, when I vacated the chair, given
a brief rérumé of how much 1 felt indebted
to all my colleagues on the Committee, who
have really made the work of being President
of this Society a great pleasure. [ will not
detain you by referring to all that again, but
I would like to say how very much 1 feel
the honour of being given a presentation
of this description. [ shall treasure this
address as a thing that I can keep for the
rest of my life, as a very pleasant memento
of a period which, as President of this Society,
I assure you I have enjoyed most thoroughly.
I thank you, ladies and gentlemen. (Remetwed

applause.)

on Tuesday, March st

W. Hampstead, N.W.6, a stamped

THE WIRELESS SOCIETY OF LONDON

The Presidential Address, by Major Erskine-Murray, D.5c., F.R.S.E., will be given
at 8 p.m. at the Lecture Theatre, King's College, Strand, W.C. (next Somerset House),

Tickets of Admission will be issued to all members; visitors’ tickets may be
obtained from the Honorary Secretary, Mr, H. Leslie McMichael, 32, Quex Road,
addressed envelope to be sent with the

The Conference of Wireless Societies will be held on the same date (March Ist) at
3 p.m. at the Royal Society of Arts, John Street, Adelphi, W.C.2,

application.
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THE WIRELESS STATIONS OF THE
BRITISH COMMERCIAL AIRWAYS'

By Licut. Duxcax Sincrar, R.AF.

HE purpose of this Paper is to

give information relating to the

work that has been accomplished

for the esmblishment of an

efficient wireless communication
system for civil Aying.

In view of the somewhat limited number
of stations the subject heading may be regarded
as ambitious, fur, strictly 5pm1rmg, the British

airways consist chiefly of the continental
routes of this country at the present time.
Even so, they possess wireless stations in
which, no doubt, there are points of general
interest.

The general scheme of wireless routine
along the air routes comprises several highly
important  subjects. The meteorological
system itself u-:r:uplcs possibly 60 per cent.
of the total work, and is divided under various
sections.

It is of paramount importance in so far as
weather conditions are the deciding factor in
modern aviation. No doubt the time will
come when fying will be independent of
weather—it 15 definitely coming—but it is
not yet here. When such conditions obtain
it is safe to say that air trafhc will be as
punctual and as regular as that of the railways
—certainly, In some cases that we meet
daily—much more so.

There 15 one main wavelength allotted
for general meteorological work, namely,
1,400 metres. Dn this wave thl: whole of
thc reception of **synoptics™ (or weather
reports from individual outstations), and
the broadcasting of * general inferences,”
is carried out. These * synoptics ™' consist of
consolidated peneral reports, covering large
areas, and are built up from the synoptics
received from the outstations by the Meteoro-
lngical Dl:partmrnt at the Air Ministry.
Transmission is effected by the Air ]"L‘Iunatr:,r

. A Pnpar mad baefore Ihu \'rrrrll.r-iu Bociety of
London, on Thursdoy, Junusry 25th, 1821,

Wireless T'elegraphy Station at definite times.
“ Inferences ™ are further issued by that
station, determined by a consideration of the
same date, at other dehned times.

Conditions along the air routes are con-
solidated hourly and transmitted by Aur
Ministry on 1,680 metres (C.W.), being
known as huuri;.r route meteor messages.”

Full details of the codes in use for these
routines have already been made public, and
[ do not propose to go further into details.

“T'raffic messages, comprising signals relating
to the arrivals and departures of aircraft
together with signals between the traffic
officers of the air ports, form practically
the remaining 40 per cent. of the work carried
out. The wavelength of 900 metres b
kept as free as possible for radio-telephomic
working with aircraft in flight, and the
terminal stations and intermediate stations
maintain a constant watch, during flying
hours, on that wave. This means that the
maximum possible amount of attention s
given to individual machines, so that at no
time need a machine be out of touch with a
ground station. The question will ar once
arise, then—"" In what manner is the mete
orglogical and trafhc work conducted, and
by what stamons?™ The whole of thrs
routine is carried out by Air Ministry working
dircct to the French, Belgian and Dutch
terminal stations at Le Bourget, Brussels and
Soesterberg respectively.

A qpe:,:lal direct telephone line 1s in constant
operation between the London Terminal
Acrodrome at Waddon, and Air Ministry
Wireless Station.

Messages handed in at the duty office at
Croydon are checked and passed over this
line to the receiving office in London, and
are then passed, in order of priority, or of
handing in, to the particular operator working
with the station of destination, who transmit
them.
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Similarly, messages arriving from the
Continental termini are passed by the direct
line to Croydonand thence, via the duty office,
to the official or firm concerned. This may,
at first sight, appear to be a needless duplica-
tion of work, but it must be borne in mind
that by no other means can the 900 metre
wave be kept clear for aircraft radio-telephonic
communication. Some idea of its efficiency
may be gleaned from the fact that the average
time of passage of a message from terminus
to terminus, inclusive of the time taken in
handing in and delivery by hand, is in the
region of 11 minutes. There have been
cases where a message has been in the hands
of its “addressee™ exactly three minutes
after handing in—and that between London
and Paris.

This traffic is not small. During the
period from April Ist to December 31st, 1920,
21,491 messages were passed, totalling
607,588 words. Of these, 2,227 messages
or 44,528 words were route traffic, the
remainder being meteorological.

This total does not include repetitions, nor
does it take any account of the fact that each
message is repeated twice in the normal
course of transmission, facts, which, if brought
into consideration, at least double the acrual
amount of wireless telegraphy working,
When one thinks, moreover, of the possible
sources of interference, notably from some of
the spark stations in existence, one must
admit that the efficiency is high, both on
route and meteor and aircraft waves.

The staffs employed at these stations are
ex-Service personnel (mainly R. A.F.), and
have been selected for their service records
and known capabilities. Of course, the
Air Ministry Wireless Station is a purely
service station, but several civil operators are
temporarily employed there. In the majority

of cases these operators are highly expert
and of a proficiency not to be obtained without
long months of careful training. Most of

them are equally at home on the ground and
in the air, and at at least one of the stations,
their ordinary routine work covers both
flying and ground duties, in alternate spells,

Moreover, in view of the fact that they may
be required to work with foreign machines
and stations, some of them are almost polyglot
—not in the world-famous manner of the
British troop—one per cent. language and
ninety-nine per cent. pidgin English—but
comprehendable speech of a commercial
utility. Possibly you may hear, or already
have heard, when listening to Croydon on
your own set, an example of this.

Their duties cover the fields of telegraphy,
telephony and direction finding, and they are
their own mechanics and do their own repairs.
In all cases but one, the operators manning
stations have built their station themselves
from the material issued them.

Fig. 1.
Skelch Map showing positions of Stations of the
sl partment of Civil Aviation,

Let us then turn our attention to the
stations themselves. The chart given in
Fig. 1 shows the total stations administrated
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by the Department of Civil Aviation. Their
names are Croydon ; Lympne, near Folke-
stone ; Castle Bromwich, Birmingham ;
Didsbury, Manchester ; Renfrew, Glasgow ;
and Pulham, Norfolk (between Ipswich and
Norwich). In telegraphic working the call
signs are GED, GEG, GEC, GEM, GER,
and GEP respectively, while for radio-
telephony the names of the stations are used.
In passing it may be also of interest to note
that the call signs of the foreign stations,
" whose work is intimately connected with
these stations, are :—>5t.  Inglevert, near
Boulogne, AM ; Le Bourget, Paris;, ZM ;
Brussels, HS and BAV ; and Soesterberg
near Amsterdam, STB.

With the exception of Pulham all these
stations are situated on Aerodromes engaged
in aeroplane work : Pulham may become a
British airship  terminus  for  airships
to fly to India and America.

r

Fig. 2.
External view of Didsbury.

A further station has very recently been
opened at Lerwick, in the Shetland Islands,
in close proximity to the newly-established
geophysical observatory. In point of fact
this station is the original Post Office station,
Its work will be entirely meteorological,

THE WIRELESS WORLD

and will not be directly connected with Aying
operations. Moessrs, Handley Page have also
been granted permission to instal a radio-
telephonic station on their aerodrome at
Cricklewood, which they have manned with
their own personnel, and which works in
conjunction with their machines operating
on the continental air routes, for experimental

Fig. 3.
Costle Bromwich Silalion,

purposes on the 950 metre wave. In case of
necessity this station may use the 900 metre
Wave,

The controlling station of the entire
900 metre group is Croydon, situated on the
Loondon Terminal Aerodrome at Waddon.

In dealing with these stations in turn, it
will sufhce, in the case of the smtions of the
London-Glasgow  route, wviz.,, Castle
Bromwich, Didsbury and Renfrew, to describe
any one nf them, since all are technically
-::w:tl}r similar,

Figs. 2 and 3 show external views of these
stations.

The masts are TO fr. in height, in steel
sections, and are spaced roughly 200 ft. apart.
At Renfrew the aerial has been built of
twin 4's, and at the other two aerodromes it
consists of a pair of wires 7 ft. to 10 ft. apart.
This wire is 7 strands of 22 5. W.(3. copper,
and is of medium fexibility. All antennx
are of the “'T'™ type, bearing North and
South. The slides do not convey any im-
pression of the earth systems, but in all cases
this is built up of a radial lay-out of copper
mats, buried to a depth of 2 ft. to 3 ft., there
being 6 mats in all, each being 15 ft. by 2} fi.
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Fig. 4.
Internal view of Caastle Bromuwich.

Auxiliary aerials are also rigged for working
with the lower powered transmitters, and for
eMergency purposes.

We now come to the general internal
arrangements, illustrated in Figs. 4 to 10.-

The transmitting unit is rated at 250 warts,
with a range of up to 400 miles telegraphy,

Fig b
) perating Hench— Renfrew.

and 100 miles telephony, T.2b. valves are
employed with 12-vole filament supply, and
between 1,700 and 2,000 volts high tension
supply at up to 140 milliamperes from a
Newton machine. Power is derived from a
4'5 kilowatt Austin D.C. generator, with a
Aoating battery of accumulators of the
2 volt 90 ampere hour variety. By this
means charging can be carried out at times
most suitable for avoiding interference from
the generator in the receiving circuits. During
the hours of greatest traffic, the H.'T". generator
is supplied from the accumulator bank, and

on this principle about 48 hours charging
suffices for a week’s transmission.

The circuit diagram is shown in Fig. 11,

Operation of the Morse key (M) will,
owing_ to the closing of the grid leak circuit
(G), alter the pntenti:] on the gril:l of the
valve (V), thus causing a change in the value
of the current passing to the anode of the
valve. Consequently, oscillations are set up
in the circuit including the anode, the aerial
(A), the aerial inductance (I), the fine turning

Fig @
Transmitting Unig—Castle Bromwich.

inductance (i), and filament heated by local
battery (B). These oscillations are main-
l:mn:d by the fixed grid reaction coil C.
"The aerial is connected through a send-receive
switch to an aerial tapping plug P, thus
giving a ready means of quick tuning and
variation of wavelength generally, Thc in-

Fower Hm:w—ﬂnl;rw.
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Fig. B.
H.T. Accumulator Bank at Renfrew,

ductance | i1s wound on an ebonite former,
with as little metal-work as possible to avoid
losses due to eddy currents, and is designed
to have the minimum H.F. resistance.

A fne adjustment can be obtained by use
of the earth plug E, and an anode tapping
plug I is provided.

The grid condenser GC is of the Dubilier
mica type, and is rated to stand 2,000 volts.
The grid leak is wound on grooved ebonite
and is of platinoid wire,

Fig. 0.
Aecumulator Room—Dydsbury,

THE WIRELESS WORLD

If sparking at the key contacts is excessive,
an additional condenser is inserted (C)
A high-tension switch (5) of ** quick-break ™
pattern, enclosed in an asbestos-lined case,
controls the main H.T. supply, and has
arranged across it, the mains condenser (MC),
also of Dubilier mica type, and rated to stand
4,000 volts D.C. Its function is to provide
a path for the high frequency anode pulses.
A moving coil high-tension milliameter (a)
measures the H.'T. current, and reads up w0
half an ampere.

\

v iy

Fig. 10,
Feneralor Uontrols— Renfrew,

The earth side of the send-receive switch
is connected to one side of the condenser
(E'), and rated to stand 10,000 voles D.C.
with safety, and is thence connected with the
tine tuning part (i) of the aerial, which con-
nection includes the aerial ammeter (A),
a hot-wire switchboard instrument, reading
(-6 amps. The position of this instrument
in the circuit is such that its terminals have
no appreciable high-tension potential to earth,
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and that its reading will not be influenced
by any c:pm:ll]r to earth, which the high

tension mains PCESES
N

-I-|. 5.

G
M.
HT LT
Fig. 11.
Sirpndard Transmalting Unal,

The movement of the send-receive switch
also closes a circuit containing the filament-
heating battery (B}, the valve filament, the
filament ammeter (moving coil type), and a
hlament control rheostat of a sliding type.

. From the diagram it will be seen that
the earth plug E controls the amount of
inductance in both anode and aerial circuits.

On a 1,400 metre wavelength with
filament current of 3:7 amps. 1,700 volts
H.T. supply, and 140 milliamps, the radiation
is 3-2 amps. or more for C.W. telegraphy, and
3 amps. for telephony. It is possible to
radiate as much as 6 amperes, transmitting
pure C.W,

I regret that I am unable to furnish in-
formation of the extra circuits used for
telephony, as they cover details which I
am not at liberty to publish.

A wiring diagram is given in Fig. 12 of
the standard pattern of receiver. Although
the design was originally one for purely
aircraft purposes, that is to say, for installation
in machines, the adoption of this set for

OF BRITISH COMMERCIAL AIRWAYS

ground work has proved eminently satis-
factory. Broadly speaking, it is designed
to receive spark only up to B0O metres, and

- C.W. from 800 upwards to 2,500 metres.

This receiver combines the functions of
tuning, detecting and amplifying, there being
three sets of ranges of wavelengths—1350 to
350 metres, 500 to 700 metres, and B0O to
2,500 metres—any set being brought in at
will from the 3-range switch. “R7" valves
are employed, the first acting as detector
and high I}'aquen-:}f amplifier, and the second
and third as audio-frequency amplxﬁers
To keep the receiver as simple and compact
as pﬂﬁlb]e a single tumng circuit is used,
consisting of a variometer in series with the
aerial, and graduated. in degrees.

The connections for the B00 to 2,500
metres range, being the ones that most
intimately concerns the work carried out,
are shown in Fig. 12,

They are of the usual type, the anode
circuit being coupled to the main oscillating
circuit. Parallel condensers are introduced
in the aerial circuit in order to make tuning
possible on small aerials, as, for example,
that on an aecroplane, when receiving these
longer waves. The first valve only is
shown, the low frequency iron core trans-
formers and second and third valves being
omitted for the sake of simplicity. In

[
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Fig. 12.
Wiring Diagram of Standard Receiver,
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passing it is well to mention l:h:t a totally new
type of receiver will very shortly replace this
one at all these stations.

The wavemeter {Fig 13) for use, both
with these transmitting and r:cclﬂng units,
was designed to be employed in the Royal
Air Force as an accurate portable testing set,

FEBRUARY

Fig. 13.

for all general purposes. Variation of wave-
length i1s obtained by means of variometer,
tuning with a condenser of fixed value.

These wavemeters are wound so that
several ranges of wavelength can be obtained
with a standard inductance, by varying the
connection of the inductance, or the value of
the condenser.

The calibration is engraved on a rotating
dial. In order that the calibration may not
be affected by shaking the
instrument, the variometer coils
are wound on rigid rectangular
frames, with grooves at the
corners of the frames for each
turn of the coils.

The ratio of the maximum to
the minimum inductance obtain-
ed by rotating the inner vario-
meter coil in relation to the
outer or fixed coil, depends on
the space between the fixed and
the movable coil, and wvario-
meters have been made in which
the ratio was as greatas 10:1.
For practical purposes the dis-
tance has been fixed to give a
ratio of about 4.5:1.  Another
range of wavelength is obtained
by making the inductances of
the two coils approximately

THE WIRELESS WORLD

equal, and changing the connections from series
to parallel. If the wavemeter is calibrated to
give wavelengths directly, when the coils
are in parallel, the wavelengths when the
coils are in series are obtained accurately
by multiplying the scale readings by 2. A
series-parallel switch is provided for making
these changes in connections.

Wavemeters having ranges from 250 to
1,000 metres, or 1,000 to 10,000 metres,
are now made with the same variometer, by
fitting a condenser of the required value.

For tuning the transmitter the wavemeter
is placed in some convenient near position,
and the transmitter set in action.

The resonance point is indicated by means
of the small electric lamp, which is in sernes
with the oscillating circuit, and which glows
more bnghﬂy when the received oscillating
current is a maximum.

If the aerial current is inconveniently
small, further sensitivity may be obtained by
bnngmg the glow lamp to a dull red heat
by means of current from the dry cell D

A choke coil E is provided in series with
the dry cell and lamp, to prevent the high
frequency current from passing through the
cell

D F. Receiving Aerials—Croydon.
Fig. 14.
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For setting the receiver to any desired
wavelength the wavemeter scale is rotaved
until the arrow points to the desired position,
the buzzer set going, and the receiver tuned
directly to the wavemeter.

In a comparatively recent number of
The Wireless World, there was a very
excellent description of the * line switching ™
system in use at the Crovdon station, a system
by means of which a link is provided between
aircraft in flight and any desired centre,
wua the aerodrome wireless station and the
line telephone exchanges. You will, no
doubt, remember reading in an evening
paper how Messrs. Instone were able to

k directly to one of their pilots after his
machine had left Croydon for some appreciable
time. Briefly outlined, the arrangement is
such that the operators head telephones and
microphone are connected to a switchboard
in such a manner as to enable him at will to
listen in or k on either his W/T
circuits, or on the line telephone. He
is further capable of switching the two
systems, line and W T, together, so that
a person speaking over the line telephone
can operate the wireless transmitting gear,
and can hear any speech picked up by W/T.
The system is nota perfect ** two-way ™" one—
that is to say, it does not permit of the person
in the air interrupting the speaker on the
ground, or wice versa, as in the usual manner

Fig. 14.
Generating U nit—Crogdon.

Fig._ 16

Transmitting Panel—Croydon.

of telephone conversations. The wireless
operator is compelled to listen in to both sides
of the conversation, and to switch over from
transmission to reception as required. There
is no doubt that very soon this drawback will
be removed and that R/T conversations
will be exactly similar to those of the ordinary
ground system ; but, in the meantime,
satisfactory results are obtained with the
existing arrangement.

The whole station at Croydon, which is to
the design of Marconi’s Wireless Telegraph
Co., Ltd., and is rated at § K.W,, is divided
into two separate sections, contained in
different buildings, and situated about 150
yards apart. The first building contains
the entire power plant and transmitting
units, while the second comprises the reception
instruments and controlling panels. The
entire station is operated from the on
hut, the transmitting apparatus being remotely
controlled by means of a buried cable running
between the two buildings (see Fig. 14).
Since all receptioniscarried on the D.F.aerials,
and these aerials are at present totally unsuited
for transmission, a second aerial is erected on
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the site of the transmission building. This
arrangement brings with it several advantages,
for there is freedom from mechanical and
electrical noise while receiving ; an increased
pmi]:ility of speed in the exchange of signals,
for the running machinery need not be shut
down at every reception ; and neatness and
compactness of the receiving hut. This
increase of speed in operating is very necessary
in the case of aircraft, because a lost machine
calling for position may move a very con-
siderable distance in a short space of time, and
minutes, we might almost say seconds, are a
question of miles.

Although telephony s primarily used,
telegraphy is also possible by a simple keying
arrangement, allowing for ecither pure C.W.
or tonic train. :

Tue Transmission anp Power House

This building is divided into rooms con-
taining—(1) the power plant illustrated in

W
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Fig. 15; (2) the accumulator room and
workshop ; and (3) the transmitting room.

Energy is derived from one of two
Austin power plants, similar to rthose in
use at Renfrew and its companion stations,
The machines are duplicated, so that the
possibility of a lengthy breakdown is reduced
to a minimum. The D.C. supply from
these generators drives an alternator, deliver-
ing power at 85 volts 150 cycles, which is
transformed up to 7,000 volts, rectiied and
fed to the oscillatory and telephone control
circuits.

The transmitting apparatus is fitted to a
panel (Fig. 16) arranged back to wall, so as to
screen, as far as possible, all points at high
potential. The general arrangement will be
seen from the diagram given in Fig. 17
The filaments of the valves are lighted from
the alternating supply through a transformer,
which carnes two secondaries wound for

Fig, 17,
Ivagram of Transmiiting Panel.
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6 volts, one lighting the power and control
valves, the other the rectifying valve. The
potentials of the rectifier filament rise to
7,000 volts, and the flament transformer
winding is, therefore, highly insulated,
Smoothing chokes and condensers are em-
ployed to smooth out the unidirectional
pulses fed from the rectifier.  The rectifica-
tion and smoothing of the filament supply is
not necessary, since the hlament emission
is nearly constant, owing to the fact that the
filament temperature is slow in responding
to the rapid variations of current supply,
this, in itself, constituting a smoothing device.
Control of the brightness of the filaments
of the valves is carried out by means of series
resistances.

Telephone control is effected through two
valves. The variations of potential of the
microphone transformer are superimposed
on the grid filament circuit of a 20-wart
valve, and are then magnified through a
second transformer, the secondary of which
supplies the grid and flament of a 500-watt
valve.

The variations of speech voltage are then
again magnified up and imposed on the main
high-tension supply to the oscillator, by the
well-known choke control method.

Reaction 15 variable,

The send-receive switch is remotely
controlled from the reception hut by means
of a relay which brings in the aerial, primary
of the H.T. transformer, and filament light-
ing when sending and open circuits them for
reception.

Keying, if necessary, is performed by
breaking the primary of the H. T. transformer,
cutting off the H.T. supply, and is controlled
by a second relay working on remote control,
from the receiving hut. It is not shown in
the Croydon diagram. If tonic train is
desired a continuously running buzzer is
substituted for the microphone in the control
circuits, keying being carried out as before.
T'nere are, therefore, no differences in keying
C.W. or tonic train, except that in the former
case the control circuits are not brought into
use. A third relay is used for cutting out

the main and subcontrol valves when sending
pure C.W.

The transmitting aerial s “T" ty
70 ft. in height, and supported on masts 250 ft.
apart. Two wiresare carried on 10 ft. spreaders,
and the effective capacity is in the region of

‘0008 mfds. The earthing system is of
one circle of plates placed under the aerial,
and 20 ft. in diameter.

In the new station, which is replacing the
one described, the masts are to be of the
lattice pattern, and the earth system will be
of the balancing capacity type, insulated
wires being carried on posts 7 ft, high, and
spreading fanwlic, under the aerial,

The existing main earth is kept isolated
from the earth points of the delays, main
alternating supply filaments, etc., which run
to a subsidiary station earth, thereby greatly
reducing the resistance of the actual H.F.
system.

The operating and control hut, which we
can now consider, contains the entire reception
apparatus. This consists, prmur]l}', of a
Bellini-Tosi Direction Finding equipment,
comprising a radiogoniometer and an amplifier
with both high and low frequency circuits.
Tuning condensers are provided for wave-
length adjustment. In addition, there is the
control panel for the complete station, and
for enabling the operator to listen and speak
on either R/'T or line telephone. (lne
operator alone s necessary at any given
time, and with a second man as stand-bv the
total of two operators is all that is needed for
any one watch. Occasionally an attendant
is necessary from time to time in the power
house, but this 1s not a general rule,

Independent heterodyne is used, local
oscillations 'l:r:mg gfnemred from a Rﬂ F.
pattern syntoniser, which is swirched on for
C.W. reception and off for telephony.

A simplified diagram of the connections
of the main receiver is shown in Fig. 18.

The reception aerials are supported from
a 72 ft. box mast, and from smaller posis
15 ft. in height, and are arranged so that the
acrials of * closed-loop™ tvpe are at right
angles. (See Fig. 14). Eachaerial isbroughtinto
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3 Fig. 1B,
D.F. Reeesver. Simplified diagram.

the cabinet by a separate lead-in, and goes
directlv on to two corresponding fixed field
coils, arranged in a similar manner at right
angles to one another. A searching coil is
suspended in the centre of the field coil system,
and is connected directly to a variable coupling
transformer, with windings designed to suit
a range of wavelengths from 730 to 2,000
metres, in conjunction with this particular
aerial. The gﬁ:und;r}r 15 connected to an
amplifier consisting of six high frequency,
one detecting, and two low frequency m;gmfj.r-
ing valves, the latter being arranged so tha
they can be cut out of the circuit if m:-t
desired.

It is a matter of extreme difficulty to lay
down a hard and fast statement as to the range
of this station at Croydon. Range depends
so much upon the sensitivity of the aircraft
receiver, which again depends upon con-
ditions in the aircraft itself, and u the skill
of the operator in reading weak speech, or
in reading through induced noises from the
magneto or through jamming. ‘The range
from a machine to ground is evidently the
limiting factor for that machine. At a
guess, however, it is safe to say that the range
may be regarded as anything between 100
and 200 miles from ground to air.

With the completion of the new station
and the improving equipment of the aircraft,
it is hoped that the range will be largely in-
creased.

With the exception of Cricklewood and
Lerwick, Lympne completes our tour of

THE WIRELESS WORLD

the aeroplane stations. There has been so
litle time available since this paper was
decided upon, that insufficient detail has
been forthcoming. Then, again, in the cases
of Lympne and Pulham (the airship station),
I must content myself with the bare outlines
only, because both stations conmin sets, the
design of which involves a description of

* components not yet available for publication.

At Lympne the transmitter is a Service
pattern, rated at 250 watts, and rather similar
in design to the set described at the stations
of the Glasgow route. The receiver is
that also described as in use at those stations.
It will be seen then, that 1 am rather handi-
capped in what I am able to tell you of this
station, but because it has necessarily been
passed over one must not suppose it is un-
important. It s highly imporant. It s
the outpost station, as far as the British Isles
and the Continental routes to France, Belgium,
Holland and Germany, are concerned, for

it is responsible for handing over, in safety,

Fig. 19.

Ezterior of Pulham Station.
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all outgoing aircraft to 5t. Inglevert, its
nearest French neighbour, and in seeing that
home-coming machines do not go astray.

I can, however, tell you that Lympne has

¥ 'S
L

Fig. 0.

H. T, Fenerator and Contpol s wllam,

worked telephony to Castle Bromwich, a
distance of about 160 miles, with perfect
ease, and has been heard at Rentrew, but not
quite well enough to distinguish the speech.

All civil aviation airship work is now being
concentrated at Pulham (Figs. 19 and 20),
where a more or less new wireless station will
be completed shortly. Direction finding and
radio telephony will be the main features, and
G00 metres-is to be the wavelength used for all
work. Direct communication will be main-
tained with the ships up to 750 miles, and,
possibly, much more than that.

The existing station at Pulham you will
see from Fig. 19. The masts are 120 ft

in height, sustaining a “T" tvpe aerial,
For telegraphic work the usual pattern
transmitter and receiver is fitted, while an
additional highly selective receiver is in use
on a second auxiliary aerial for special work.
AIRCRAFT SETE,

It will be of interest,. before concluding
these notes to describe briefly the aircraft sets
themselves. Model A.D.2 complete air-
craft transmitter and receiver, of the Mlarconi

- Company, is a compact instrument and com-

bines C.W. tonic train and telephony, any
of which can be used at will by the operator
in flight. The same unit box contains both
transmitter and receiver. | am indebted to
Colonel Childs of the Marconi Company for
the loan of one of these sets in connection
with this Paper.

A diagram of the standard aircraft C.W,
transmitter, R.A.F. pattern, is shown in
Fig. 22, It is a simple instrument, and
hardly needs a description.  This instrument,
together with the receiver, comprises a com-

Fig. 21.
Avrship Fallosg.,
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Fig. 23,
Dragram of Standard Atreraft (C.W.) Transmitter.
plete aircraft set capable of giving a range of
150 miles telegraphy between ground and
air The particular transmitter here is

THE WIRELESS WORLD

ol rather historic interest, since it was the
one fitted in Germany into “ L.71," prior
to her flight to Pulham, when she was
handed over under the terms of the Peace
Treaty. Fig. 21 will give some idea of the
airship ficting of both transmirter and
receiver.

As an additional point of interest, a 7-valve
amplifier, as used at all stations for telephony
work, is on view. It is a 5trmghtfnnﬂr-.’f

_ design of transformer coupled circuit, having

3 H.F. amplifier, 1|
amplifiers.

I should like to express my keen apprecia-
tion for the permission given me by Group
Capum I.. F. Blandy, Controller of Com-
munications, Air Ministry, to prepare this
Paper ; for the valuable assistance of my
colleagues there, and for the help rendered
me by Caprain Furnival, of the Marconi
Company.

rectiier, and 3 L.F.

(The Discuasion on this Paper will be printed in our next fssue,)

CALL SIGNS.

AMATEUR

Amateur Call Signs.—The followi par-
ticulars of amateur stations; with their 1 signa,
#te., have been received since going to press with the
last imsue of The Wircless World. )

ZAU, Mr. A, C, Bull, 25 Fairland Road,
Weat Ham, E. 15,

2DC, 10 watts, 150 and 1,000 metres, apark,
C.W. and telephony, Mr. M. Child, Maida Vale, W.

ZEG, 10 watts, 80 to 1B) metrea and 1,000
metres ; Spark, CW., T.T. a.nd Telephony ; hu-urla
of working, Monday and Wednesday 1800 to 2100,
Thursday 1500 to 1600 and 2100 to 2200, other
days 2000 to 2100 and 2200 to 2300. Mr, A. E.
Hay, 8. Oxford Sireet, Mountain Ash, Glam.

2IH, Technical College, Cardiff.

21Y, 10 watts, 180 and 1,000 metres, spark,
C.W, anvd telephony, hours of working 1800 to 1800,

2100 to 2200, Mr. J. Briggs, of City School of
Wireleas Tolegraphy, Litd., 61, I‘irigh Street.
Manchester.

ZJM, 10 wuatts, 180 and 1,000 metres, spark,
C.W. and telephony, Mr. G. G. Blake, 10, Onslow
Road, Richmond, Surrey.

2J0, 10 watts, 180 and 1,000 moetres, spark, C.W,
and telephony, hours of working 2000 to 2100

Monday to Friday. Other days times various
Mr. J. W. Whiteside, 30, Castle Btreet, Clitheroe,
Lancs.

2JU, 10 watts, 1850 metres, spark, C.W. amd
tele I'n:urly1 hours of working to 22040, Mr,
E. J. Pearcey, 610, Fulham Road, 8. W.#.

2JV, 180 and 1,000 metres, , CW. and
talephony, hours of working to 23040, Mr.

A. (3. Rohbins, Station Road, Epping.

W/T R.N.V.R.

ANNUAL RE-UNION DINNER.

The Annual Re-union Dinnerand Smeoking
Concert will take place at the Talbot
Restaurant, London Wall, E.C. 2, on the
23rd of April (dav of Football Cup Final)

at 6.30 pm. Lt-Col. C. G. G. Crawley,
R.M.A. will ake the chair,

Please write at once for particulars to
Lt. Commr. H. E. Sanders, R.N.V.R,
Allington, Waterlooville, Hants,
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The Wireless Society of London.

Proceadings of a Special Qeneral Meeting of the
Wireless Bu-rlrty of ﬁm:lnn, held at the Royal
Socioty of Arts, John Btrest, Adelphi,
W.C.2, on January 27th, 1921,

Major J. Erskine-Murray, D.8c., President, took
the ntm.lr at & pom. The Hon. Becretary, Mr. H.
Lealie McMichacl, read the minutes of the last
I!I'IH‘I‘II:I..? and these were confirmed and signed.

luminated address was then presented by
the President to Mr. A. A. Campbell S8winton, the
retiring President, on behall of the Society. (Ser
prp. 705 to 707 of thes issue.)

A Paper by Lieut. Duncan Binclair, R.AF,,
entitled *“ The Wirelessa Stations of the British
Commercial Airways,” was read and discussed,
{ For o full report of the Paper, see pp. 788 1o B10.)

The ballot for the election of new
memberas of the mﬂ}r were collected, and the
President subsequently announced the election
of the following aa new members:— Hugh 8.
FPocock, Perey W. Harris, A. Brailsford, Douglas
H. Fehr, Michasl C. Ellison, K. T. Chu, R. W.
Buttemer, Captain K. B. Turnbutt, J, E. MeDonald,

The President: 1 have to announce that the
following Clubs and Bocieties have been affiliated —
ireenwich Wireless Hociety, North Staffordshire
Railway Wireleas Society, York Wireless Club,
Blacrk and Fly!dn Wireless Bociety, Dartford
and imtrict Wireless Soeiety, North London
Wirelean Association, and Croydon Wirelesg and
Physical Bociety.

There are two other piscea of bukinesa ; one is
an announcement of the Preasidential address,
1 do not think that we have yvet been able to get o
hall, but it will take place some time at the end of
naext month. The difficulty is to find somewhere
in which we can meat ; but you will, no doubt,
hear in good time from the Secretary as to the place
and date. A further point ia the alteration to the
rules and the conatitution of the Society, notice of
which was given in the circular which you have all
had. 1 upon Mr. Hope-Jonea to detail the
B extions of the Committes, -

Mr. F. Hope-Jones: This mesting, instead of
heing an orlinary monthly meeting, is called a
special general meeting for the purpose of making
a amall alteration to our constitution, which |
think you will agree is very appropriate. It ia
simply that Rule 33 shall be altered to read aa
follows :—* The management of the Bociety shall
be veated in & Committee consiating of the President,
the firet Past President, Mr. A, A. Campbell
Swinton, who shall be 8 member for life, and any.
other Past Presidents to the number of thres at
the invitation of the Committee, the (HFcers, and
eight elective membera.'”” In making thia alteration
to the constitution, your Committes have deliberated
carefully. They have had before them the con.
atitutions of the well-knewn, old-established inatitu-
tions ; much as the Institution of Civil Engineers,
the Institution of Electrical Enginesrs, the Institute
of Mechanical Engineers, and other similar bodies.
We have studied the custom with regard to Past
Presidents, and have adopted what has been found
to be the hest practice : but we have made one

London,

conapicuous axceptlion in the method of dealing
with our first and ing Past President, by asking
him to be & member the Committes for life.
I am sure you will agree with the Committee that
they have bean wise in that. We do not wish to
be robbed of Mr. Campbell Swinton's Inna;ﬂ Fan e
and sound judgment ; we wish to have it always at
our call. I;k'm:m‘ I am in danger of baing called to
order if 1 supplement the remarka 1 made when last
I got up, but 1 omitted one thing. I wanted to
tell you a little that 1 am sure will interest you,
with regard to the artistie production which 1
hope you will all have a ehance of looking at before
we go home. You may wonder whom we could get
to produce an illuminated address which so cynningly
and correctly includes several suggestions of wireless
talegraphy. [t is thanks to the fact that we had
on our Committes—he only recently reaigned from
it after having been & member for some years—
& very expert illuminator in Mr. Kitchen, and that
work which yvou see there dome on rehment in
the most permanent way we could, is a labour of
love by Mr. E. W. Kitchen, one of your own
Committes, — [Applause.)] You may notice &
chronograph tape baginning in the left-hand corner,
which wanders round the illuminsted sddress in
the guise of a frame. It bears the legend in Mores,
" Sood luck to you, long life and happiness,”
and I am sure it represents the feslings of all of us,
I will pak someone, preferably not a member of
the Committes, to second the alteration of Rule 33.

Mr. H. Powell Resa: 1 have much pleasure
in seconding the proposal of the Chairman. -

The resolution was carried unanimowsly.

The President : I may mention that the Conference
of the Afiliated Societies will take place at the same
sddress as the Presidential Address, towards the
end of next month.

The meeting adjourned at 9.15 p.m.

Manchester Wireleas Society.

{ A filiated with the Wirelesa Society of London. )

A meeting of the above Bociety was held on
January 12th, at the Albion Hotel, Piccadilly,
Manchester

A most atiractive lecture, fully illustrated by
experiments, wae given by Mr. J. MeKernan, the
subject being " High Frequency Curren
Members of the audience wers invited to take part
in some of the demonstratione. The Chairman

id & tribute to the modest way in which the
mturu had been conducted, and expressed his
pleasure at being able to sttend such interesting
and mtert-umn ents, Mr, McKermnan
will probably t.l-m same lecture bafore the Btock.
port Wiraleas Eg-m:iﬂtjr in the near future.

Hon. SBecretary, Mr. ¥. W, P. Evans, 7, Clitheroe
Road, Longsight, Manchester.

The Halifax Wireless Club.

{ A filinted with the Wireless Society of London. )

This Club continuea to make good progreas.
OQur lecture syllabus is getting nicely complete,
and wa locking forward to some treats,

The transmitting set constructed by Mr. P.
Denison hasa been in active operation on many
evenings. On Christmas Fve, seasonable music
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was sent out for the benafit of our members, and
wo wers very well satiafied with the results obtained.

On Januoary 16th we sent out a special concert
on 1,000 metres during the whole two hours we are
allowed, and our members listening in on their own
sota. (ur call sign was recognised by many
amateura outside our Society, and many lettera
have besn received from the near-by towns com-
menting on the pleasure the concert gave.

Many of our members have pure the well-
kmown Mark [1I aets. We arranged a special lecture
dealing with the conatruction and principles of this,
Mr. Denison again giving us the benefit of his
knowledge, brought a Mark ITI, which he had con-
verted into a long-wave ast (1,000 to 20,000 metrea),
which waa in operation during the evening. ond gave
splendid resulta.

Acting Hon. Becretary, Mr. Louis J. Woaod,
Clare Hall, Halifax.

East Kent Wireless Society.
(A filiated with the Wireless Sociely of London).

At a genaral mesting of the above, held on
January 26th last, the following officers were
elacted for the year 1921. President, Commander
Norfolk, R.N. ; Chairman, Major J. Martin, R.0LA. ;
Vice-Chairman, Mr. L. l: Becretary, Mr.
V. Palmer; Treasurer, Q.M.8. E. W. Ovenden,

R.E.: Committes, Mesars. A. A. Ward, E. W.
Austen, 8. (2, Vaughan and R. C. Harpur.
It waa decided that members could use the Club-

room any day between the hours of noon and
10 p.m.

All communications should be addressed to the
Hon. Secretary, Mr. V. Palmer, Manor Housa,
Maxton, Dover.

Wireless and Experimental Association.
{ A filiated urith the Wireless Society of London.)

At a meeting of the Association on January 26th,
Mr. Voight mad a concise and lucid Paper om
induciances and showed how he obtained unuwaual
efficiency. . Dhiscussion was adjourned to a Tuture
meeting. Mr. Powell, late dnqmrnl of. the ill-
fated " H. 34, then gave a description of the
direction finding apparatus ampluymr, an well s
other interesting matter, and he promised us another
visit in the near future. A letter waa read from the
President, Mr. Wm. Le Queux, promising a sub-
stantial contribution to our library. The meeting
closed with wvotes of thanks to both lecturers and
the Presidont.

Hon. Secretary, Mr. G. Button, AMLE.E.,
18, Melrose Road, 5.E.22.

Woolwich Radlo Soclety.
{ A filiated with the Wireleas Society of London. )

The annual meeting of the above Society was
held on Friday, January 28th, at the Woolwich
Polytachnic, when a good number of the members
wore present, The meeting opened with an address
by the Becretary, who explained the wonders of
* wireless,”' and recent developments appertaining
thereto, and also remarked how the &:iatyhaﬂ
improved in membership during the past year and
the keen interest taken by all. The Society now
posseascs & splendid receiving set, and it ia hoped
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all members will induce their friends to join and
talke an intorest in thia im t subject. He
further stated that it was hoped that the Bociety
would enter in the Transatlantic teata, and try and
receive the m being sent from América.

He folt sure that if the Society entered it would
be sucoessful with the present set in usa,

The following officers were elected for the ensuing
yoar :—President, Lieut..Colonel Cousine, C.M.G.,
R.E.; Vice-Presidents, A. F. Hogg, M.A., T. B.
Vinyromb, M.C., M.A., M.R.1LA.. Capt. Hughes,
MC., R.E, Mr. F. G, Goldstone, R.E., Mr. -
Pherson ; Hon. Becretary, Mr. W. T. Jame:;
Apsistant Hon. Becretary, Mr. Besson; Hon.
Treasurer, Mr. E. G. H. Dennesy; Committee,
Meaaras. Ellam, Franklin, Exoter and South.

The Treasurer then presented a balance sheet
which showed a very satisfactory state of affairs

considering the short time that the Society had been

in exigtence, but it was pointed out that more funds
were required to buy dry and secondary hatteries,
valves, ste,

The meeting concluded with a very hearty vote
of thanka to the past officers for their services
rondered, to which the Hon. Secre suitably
reaponded, stating that the Sociaty d welcome
any new members on Wednesday evenings at the
reception claases at the Old Mill, or at the lectures
and buzzer classes at the Woolwich Polytechnie,
on Friday evenings, at 7.30 pom. All communica-
tiona should be addressed to Mr. W, T. James,
32, Aco Strest, Plumstead, 3. E 18,

Glasgow and District Radio Club.
{ A filiated with the Wireless Society of London. )

The regular fortnightly meeting of this Club was
held on Wednesday, January Gth. Thers was a
good attendance and the chair was occupied by
Mr. E. Bnodgrass.

The minutes of the previous mesting weore read
and confirmed, and the Secretary read a lotter from
Postmaster General in  reference 10 the Club's
application for a tranamitting permit, This matter
was loft for the committee to deal with.

Although our membership iz rapidly increasing
the Chairman drew special attention to the necessity
of further recruiting of new members. It should
be, he said, the duty of each member to introduce
@l lonst one new member,

The Transatlantic 200-metre wave mesiving test
was mentioned, and Mr. Snodgrass, (0 whomnm was
allocated the task of making part of the Club's
kp-picill réreiving set, exhibited the aerinl coupling
eoil.

Mr. W. K. Dewar gave a short address on ** Wire-
levas h Traffic Procedure,” using Marconi
Morse Code on & gramophone as illustra-
tions of messages met with in actual practice. This
wut.humultnppraﬁltaﬂ]urtufpthau ing's
programme, and it is interesting to note that
whole of the messages were accurately written
down by our lady member, Misa J! G. Knowles.
Mise Knowlea iz the holder of the Postmaster
General's First Class Certificate of Profidency in
Radiotelegraphy. We think the number of Club's
ImrinLlndy members with similar gualifications
must vary few indecd.
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A bearty vote of thanks to the lecturer coneluded
the proeeedings.

Another meeting was held on Wadnesday,
January 189th, at which Mr. Dewar presided.
There was a aplendid turn out of both old and new
members. After confirmation of minutes of last
meating the Becretary read a lettar from the Marconi
Scientific Instrument Co., Ltd., offering the loan
of apparatus for demonstration purposes. The
:mamE-am showed their appreciation of this firm's
generous offer, and the Secretary was instructed
to write and thank them and obtain further par-
ticulars, with the view of arranging & demonst ration
at an early date.

The sub.committee appointed in connection with
the Transatlantic teat, reported progress, and it
waa announced that the apparatus was almost
completed. We are, in common with all amateurs,
experiencing great difficulty in obtaining a hetoro-
dyne wavemeter, calibrated to 200, and it was
decided to write Mr. Coursey of the Radio Review,
asking him to endeavour to wrrange for some
expenimental station to aend out “V'a™ on a
200-metre wave, at apecified times, for o few nights
before the beginning of the tests, This suggestion,
if practicable, and acied upon, would enable all
concerned to tune their instruments approximately
to the wavelength to be received.

In the near future we hope to have s lecture from
Mr Snodgrass on "' The Theory of Valves," and one
from Mr, SBenior on " Aerials,” Both these gentle-
men are thoroughly gqualified fo speak on their
rexpective subjects,

A keon interest in wirecless matters is the only
qualification for membership nt present, and intend -
ing members should communicate with the Hon.
Becretary, Mr. Robert Carlisle, 40, Walton Street,
Bhawlands, Glasgow, or during daytime, call on
Mr. Dewar at Norih British Wireless Schools,
206, Bath Btrest, Glasgow,

The subscription for present seasion is 10s., but
an entry fee of S8, will be charged (o0 new members
joining after October nexi.

Bradford Wireless Society.

[ A filiated with the Wireless Sociely of London.)

A meoting was held on January 14th in the
Club-room. The chair was taken by the President.
Following the reading and accepting of the minutes
it wna announced that the new aenal had been put
up and was now ready for use.

A small room is being prepared for the use of
members a8 an instrument room, and as Boon AR
possible will be fitted up.

Bome splendid signals were got during the course
of the evening on & resistance amplifier (3-valve).

The officers for the current yvear are as follows :—
Preaident, Mr. O, Wood; Vice-Presidenta, Mr,
W. C. Ramshaw, Mr. A. Bever: Hon. Becretary,
Mr. J. Baver ; Hon. Treasurer, Mr. N. Hammond ;
Committes Membera, Mr., A. Liardet, Mr, N,

Whiteley.
The Glouceater Wireless and Scientific Society.
{ Afiliated with the Wireless Society of London.)

A very succeasful meeting of the above Club
was held on January 20th, at the Science Laboratory
of Bir Thomsas Rich's Behool.

The firat of & seriea of talks was given by the
Becretary on the theory of wireless. These are
intended Lo cover & course similar to that for the
P.M.G. examination, and will be given each meeting
for about half-an-hour,

Some buzzer practice was also indulged in by
the members,

We are promised a most interesting lecture on
X:Rays atl our next mesting on Febroary rd.

All interested please communicate with the
Hon. Secretary, Mr, J. J. Pittman, 1, Jerseyv Hoad,
Gloucester,

North Staffordshire Rallway Wireless Society.
{ A filiated with the Wirelesa Novicty of Londun.)
The above Bociety paid a visit to the Burton

Wirelesrs Bociety, on ecember 18th, where they

apent a most interesting and instructive evening.

The party partook of tea at HBoota' Café, and
afterwards met the members of the Burton Wireless
Society at their headauartera, the Burton " Daily
Mail " Ofiee,

The meeting opened with an address by the Chair-
man of the Burton Wireless Society (Mr. Chapman ),
who outlined the progresa of the Sociciy.

Mr. V. A. Smith then gave & most interesting
lecture on the progress of wirelers research work,
which was recoived with marked appreciation by
our members, Mr, Parkin gave a aplendid lecture
on resonance, #le., giving illustrations.

The Club apparatus was then examined, and after
a vote of thanks from the Chainnan and Secretary
of our Bociety, the members adjourned to the
station belonging to Mr. Belhy, who demonstrated
the use of honeyeomb coils.

We are indebted to the other members of the
Burton Wircless Society for the plensant time they
EAYVE U8,

On Janunry 1ith, the Society visited Derhy
Wirelesr Society, and after being entertained to
tea, split up into two parties, visiting the stations
of Mr. Bemrose and Mr. Lee in tum.

These gentlemen possesa some very fine and up-
to-date apparatus, mest of which is home-made,
the mignals at Mr. Lee'a being exceptionally good.
and clear. A souree of interest is the slectre clock
made by Capt. Bemroae, who vaes the carth as
the battory for this clock.

Thanks are also offered to the other members
who conducted the party. )

On January 18th, the members received a splondicd
lecture from Mr. Graham., B.Sc., of Hanley
Secondary SBchool, who dealt with the physica
pide of wireless progress, taking the members
through a complete cycle from the simple surges
of the Leyden jar up to the modern receiving and
sending apparatus,

Homn. retary, Mr. T, E. Banks, 87, Spencer
Road, Shelton, Stoke-on-Trent.

Birmingham Wireless Association.

{ A ffiliated with the Wireleas Sociely of London. )

The annual general meeting was held at the
Birmingham and Midland Institute, on Tuesday,
January 18th. In the absence of Mr. J. B. Tucker,
Mr. Whitfield took the chair.

The Hon. Secretary submitted a statement of
accounts, which was approved.

813

UNIVERSITY OF MICHIGAN



FEBRUARY 19, 1921

The Chairman then reported that owing to lack
of time the Hon. Becretary had been compelled
to tender his resignation. The resignation was

accepted with regret, and Mr. A, T. Lee waa
appointed Hon, Secretary, pro. fem.
The following ofticers were elertad ;- Chaimman,

Mr. . B, Turker; Committes, Mesars. Chatwin,
Handford, Old, Watkins, Wastwood and WhitBeld,
The meeting closed with a vote of thanks to the
retiring Hon. Seeretary.,

The Hon. Secretary would be pleased to reeeive
lists and cataloguea from firms supplying wireless
apparatua, for the use of members of lﬂt Amsocintion.

North Middlesex Wireless Club.
{ A filinted with the Wireleas Nociety of Lowdon.)

A most successful mesting of the Club was held
on January 26th, at Shaftesbury Hall, Bowes
Park, when a large audience attended to hear
Lieut. B. F. [Jurrant, B.A.F., give his lecture on
his flight acroas the Atlantic in charge of the wireless
installation on .M. Airship, " K. 34.7

Among other gifta from the Americans, Lieut,
Durrant had a 2.valve amplifier, which he haa
generously  presented to t North  Middlesex
Wirelesa Club, of which he 12 one of the oldest
miemn bers,

At the close, of the lecture, the Chairman, Mr,
A. G, Arthur, thanked Lisut. [durrant on behalf of
the Club, for his most interesting lecture, and also
for his gift of the amplifier, which waonld be a
valuabhle addition to the Cleb's  instnooaments.
Mr. Beckman offered to present a auitably inscribed
silver plate to afix to the instrument,

Iartreulars of the Club may ba had from the
Hon. Secretary, Mr. E. M. Savage, ** Nithsdale,"
Eversiey Park Road, N.21. .

Plymouth Wireless Soclety.
A filieted with the Wirelean Suriety of London.)

A wenernl meeting of the Plymouth Wirsless
Bociety was held on January 20at, 1021, at the
\Iumn | Technical College. Plymouth.

E. 8. Menhennet in the chair. A general
dunl-ﬁlun took place. and various suggestions weroe
miadle h;, members regarding future prospecta of
the SHoriety,

Mr. 1. €. Andrewartha, our lute Chairman, was
elected local representative of the Society,

The Hon, Sceretary, Mr. H. T'. Mitehell, Municipal
Techmical College, Plymouth, would weleome letters
from Inte members of the Society.

Three Towns' Wireless and Model Fngineering
Club,
4 ﬂrl'-llllﬂ'f!u' ieith the Wireleas ﬂ'l-'rh:'.q'r'l'llp ﬂr' f.-ﬂ.ul‘fnir.:l

TheCluby has now aeguired a permanent Club-room
in Princes Square, Mymouth, and it is ho that
the Club wirelesa set will soon be installed. On
Wediesaday, January Pith, the usual weekly meet-
ing was held, and & lecture was given by Mr, Ceorge
on hiz experiences with n crvstal set. The con.
ciruetion of his sef, which = entirely home.made,
wi= albly and clearly described, and presented
servernl povel feaiure=s, The lecture was followed
by A keen diseussion on various points which the
st snrasr pPreiminel,

THE WIRELESS WORLD

It is decided to retain Wednesday eveninga for
woeldy ]-H"‘II.I.'I.'H and demonstrations, whilst during
the remaining evenings of the week buzrer practice
and a course of talks on elementary principles
will take place.

Full particulars of the Club will be furmished
gladly on applieation to the Hon., Secretary.
Mr. . H. Lock, 8, Ryder Road, Stoke, Devonport.

Derby Wireless Club.

( A filiated with the Wirelean Society of Londeon ).

On Baturday, January 15th, a iy of the
N.B. Railway Radio Bociety from Stoke paid &
vigit to the Club, and inspected the stations of
Mr. A. T. Lee and Capt. W. Bamrose,

On Wednesday, January 18th, the first of this
year's ordinary meetings was held at the Technical
College, Derby, when Mr. E. F. Clark, B.8¢., B.A.,
read a most instructive and com sive Paper
on “ Electrical Units,” first explaini the funds.
montal mechanical units and then the alectro
musgnetic and slectro-static systems of unita
The lecturer kindly distributed copies of his note
on the dsta referred to. The lecture was much

B iated and most interesting.

5 ollowing his P‘ll:mn Hr.ullglu.rﬁ: gave & few
technical considerations on the guestion of the
design of small alternating current rectifiors, and
the Club hope to hear more from him on this
subject. The Secretar rted that several new
members had joined iI{ d:lﬂ

Forthcoming meetings are as follows :—February
Bth, *“The Construction of a Bimple Valve Receiver,"”
Mr. Martin, 7.30 pm., at The Court, Alvaston.
Fehr 19th, " Inductances,'”” Mr. A. T. Lee.
at 1hu%chnmd College, Derby, 7.30 p.m. March
nd, ' Bmall Spark Transmitiers,” Hr 5 G
Taylor;: and ' mm, Mr. J. Lowe, 7.30 p.m..
at the Court, Alvaston. Hon. Secretary, Mr.
W. Bemrose,

Dartford and District Wireless Sociery.

( A filigted with The Wireless Society of London. )

The wusual fortnightly meeting of the above
Bociety wam held on January 28th. Dr. Miskin
presided, and & good number of members were
present. Two new members were enrollod.

Interesting discussions took with
to valves and valve circuits. Ouoe member brought
for inspection a small Telefunken trench L,
captured from the ﬁurm-.nu. adapted for drving
with a cycle or small engine.

Engqures are still in operation regarding
permanent accommodation.

All intereated are requested to com-
municate with Mr. E. C. Deavin, §4. Hawley Hoad.
Wilmington, Dartford.

The North London Wireless Association.

(A ffiliated with The Wireless Society of London.)

The above Association is now ing regulsr
moetings every Friday. The last two meet
were devoted chiefly to businesa of the Club, and
it was decided that the Association should affiliste
itself with the Wirelesa Society of London, Applh
cation haa sccordingly been made to the Wi
Hociety. Membership cards, stationery, ete..
alro being printed, and it is hoped shortly to -mnr
for a seriea of progressive lectures and discussons
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The membership of the Club is gradually increasing
—five new members being elected st the-last two
meetl

The ninth meeting was & mernbers’ exhibition
evening, and many interesting exhibits were made.
Mr. Gartland hmufht his transmitter and gave a
short description of same together with the circuit
he used on his own station. Amongst other ex-
hibits was a well-constructed loose coupler and a
wave mater. A valve amplifier, telephones, induet.
ances, cobdensers, ete., wore also shown, and a
very interesting evening waas spent in examining
thesse wvarious exhibits.

Will Mr, F. W. Hughes, who waa present at the
tirat meeting of the Club, kindly send his present
address to the Secretary 7

Anyone wishing to join the Association is
cordially invited to communicate with the Hon.
Secretary, Mr. J. W. 8. Prior, cfo Buperintendent,
Peabody Buildings, Essex Road, N.1., who will
gladly fumish further particulars.

Croydon Wireless and Physical Soclety.

{ A filiaded with The Wireless Society of London,)

W. Thompson, Esq., M.A., B.Sc., delivered his
presidentinl addresa to the members of the above
HSociety on Saturday, Januvary 28th, on the auhject
of ** Btandardisation of Musical Pitch," and afforded
f fine axample of the principle of heterodyne
reception, .

The next meeting of the Society will be held on
March 5th at the Croydon Central Polytechnic,
fl which Messmm, Creed & Co. will demonsirate
their autormnatic wireless receiver and printer.
Ladirs will be invited to thisa meeting, and the
Hon. Secretary. Mr. C. Harrison, 11, Carlyle Road,
Croydon, will be to issue an invitation
to anyone interested in the demonstration,

Birmingham Experimental Wireleas Club.

A mecting was held on January 26th, at the
City School of Wireleas Telegraphy, Corporation
Strect, Mr. L. T. Dore in the chair. Twenty-four
membhers were present.

Mr. A. T. Lee, of Derby, gave an intereating and
practical deseription of a 3.valve amplifier of his
own ronstruction, concluding with & demonstration
which proved the exceptional merita of the set.
The lectorer was accorded a hearty vote of thanka.

The tion of the Club’s p
is engaging the keen attention of ita meambers, The
Club s licensed for transmission, but the sxect
design of the tranamitter has not vet besn decided
upoT.

Pl?lﬂn. Becretary, Mr. Frank 8. Adame, 110, Ivor
Road, 8parkhill, Birmingham.

The Manchester Radio and Sclentific Soclety
and the Manchester Y.M.C.A. Wireless Club.

A joint manting of the above two wireless Clube
was held in the Y. M.C.A. amoke room on Wednes-
day, Jonuary 18th. The meeting was wall attended
by members from both Clubas, Mr. Boullen being
in the chair. Mr. Halliwell very kindly continued
from hin last lecture and gave a very clear deserip-
tion of the theory of the wvalve. Mr. Halliwell
illustrated his lecture by means of various diagrams
on the blackboard, making it clear that the best
results cannot be obtained from & valve without

receiving sel |

knowing its critical point. He also described the
cumulative or grid.leak methord which cannot be
as sncoessful as the previous method unless both
the leak and the condenser are variable,

Mr. Halliwell anawered wvarious guestions on
concluding, and wds then accorded a véry hearty
vote of thanks.

These two wireless Cluba held another joint
meeting on Wedneaday, January 28th. in one of
the new wireless roomes in the Y. M.C.A. building.
Before & attendance Mr. E. Edwards delivered
AN & nt lecturs on *' Accumulators.”™ This
Wik & very weaelcome subject, as most wireless
amateurs now use sccumulators. Mr. Edwards
gave a short survey of the history of this form of
battery, and followed it up with the chemical
theory of charging and discharging. showing the
various chemical formulm and equations on the
blackboard. He also handed round several plates
of various forms, and showed others in various
stages of completion, on & demonstration board
which he had brought with him.

Mr. Edwards then degeribed the effects of charging
too quickly, too slowly, at more and leaa than the
right amperage, amd 80 on, in & very clear way.
On concluding, various gquestions rai.l_inﬁ to ac-
cumulatora wern asked and anawered, and finally
a very hearty vote of thanks was accorded Mr.
Edwards for a moat useful and instructive paper.

The new rooma for wireless are now open at the
Y M.CA., and it in hoped very soon to have an
serial erected and apparatus installed in the room
allotted for that purpose. New members will be
very welcome to both Societies, and all communica-
tione should be addressed to Mr. P. Thomason,
7, Brazennoss Strest, Manchester, for the Radio
and Scientific SBociety, and to Mr. Day, 56, Peter
Street, Manchester, for the Y.M.C.A. Club.

The Stamford Hill and District Wireless
Soclety.

The above Bociety is a branch of the Woodberry
Down Young Men's Club, whose premises, asituated
at the “ Memorial Hall," Vartry Road, Stamford
Hill, N.15, are being used as Headguarters. It is
expected that by the time this notice appears in
print, permisaion from the P.M.G. to erect an aerial
snd instal wireless apparatus will have been
obtained. The Bociety would welcome mors mem -
bers so that a definite programme of meetings
and lectures can be arranged.

All members joining the Wireleas Society auto.
matically become members of the Boeial Club for
which an annual subscription of 10, 6d. is payable.
Mesting nights of the Bocial Club are as follows :—
Monday, 7 to 10 p.m. : and Thumday, 7 to 8 p.m.

Will all interested kindly communicate with the
Secretary, Mr. W. J. Law, 17, Hermitage Road,
(Green Lanes, Harringay, N.4, so that & business
meeting may be called at an early date to decide
on a programme, ete.

The Rugby and District Wireless Club.

With a view to recruiting members for the above
Club & public lecture and demonstration on " The
Principles of Wireless Telegraphy,'” was given by
the President, Mr, R. C. &inkﬂ. on Wedneaday,
18th inst., at the Benn Buildings. Major Thomas,
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B.Sc., B.A. (Vice-President), who presided, said
that anything that would increasa the ability of
mankind to communicate with others was bound to
lead to advancement and progress.

Mr. Clinker remarked that for the advancement
of scientific knowledge it was necessary to encourage
amateur work in &ll branches of science. Most
great diecoveries had been made by men who did
the work begause they were fond of it.

The lecture waa fully illuatrated by lantern
slides and diagrames, together with films. High-
power stations were picked up, demonatrations of
wireleas telephony wera included, gramophone muse
and a message asking for support, and a notiee that
the Club was anxioua for an increased membership
were sent from another part of the building, reeeived
by the lecturer, and reproduced to the andience
by the aid of & Browns loud speaker.

There was & crowded attendance, and at the
close & vote of thanks waa proposed by the Chairman
to Mr, Clinker, who, he gaid, had done a great deal
for the Club, Mr, Clinker suitably acknowledged
the compliment, and in deing so referred to the
efforts of Mr. A, T. Cave, Hon, Secretary, and Mr.
H. B. Burdekin, Chairman of Committee, in arrang-
ing the lecture,

A mlver collection was taken, and over £4
realised for the purpose of purchasing additional
apparaius for the Club,

tinga are held overy Monday evening at
Headguarters, Radio Institute, 9, Albert Street.
New members are heartily invited.  Hon. Secretary,
Mr. Arthur T. Cave,

The Chester Soclety of Model and Experl-
menial Engineers.— The above Bociety held its
firat annual exhibition of mmodels, ele, in St
John's House, Chester, on Saturday, January 22n:d,
All things considered, the exhibition wos a huge
auceess 3 over S0 persons  passed  through  the
rooms betweon 2,30 and 030 pom.

In the section devoted to wireless telegraphiyv.
Mr. J. " Walker [(Chairmen of the W, T Section)
exhibited o roceiving set, using one rectifving
valve and a d.valve low frequency amplifier with
inter-valve transformers. The toning was effectod
by means of A set of O interchangeable ** honey-
comb "' coils, having with wvanable condensers
[series and parallel), 8 wavelength range of from
B0 to 30,000 metres,

Demonstrations were given, amd with the sid of
g Brown's ° Loud Speaker,”” the signals werns
exceptionally strong and could be heard with rasn
‘in all parts of the room.  Most of the important
European Stations were heard, as well aa Annapolia
(U.8.A.).

A receiving set, crystal rectifving, valve amplify-
ing, wae exhibited by Mr. T. .J. Matthews, and a
portable set, mimple single-valve circunit (short-
wave)] was exhibited by Mr. D N. BRavoer. A
rE'E-E'I'.\I'I'nE sat of -war design was also exhibited.

Experiment apparatus, electrical  models,
motors, dynamos, and various models under con-
struction, were also among the exhihits

(Freat intereet waa evinced hy all the wvisitors,
and there were several enquiries regarding member-
ahip, which it is hoped will be greatly increased as
a result,

THE WIREILESS WORLD

For the information of prospective members
the workshop equipment now includes a Drummoc|
1" model maker's lathe.

The wireless section has, at present, by parmissn
of its Hon., Troasurer, the use of a set ond aeml
already installed in the Society’s rooms. Ti
gection has in hand the building of the Boociety's
get, for whirh the license is ing. At a recent
meeting it was decided to affiliate with the Wirele-
Society of London. A course of Morse code

actice anid a series of lectures in wirelesa theon

ave been arranged and commenced.

Complete details of the Society’s present aotivities,
aims, aml ohjecta, ate., will he v furnished by
the Hon. Becretary, Mr. 1. N. Hayner, 58, Gladstae
Road, Chester,

Luton Wireless Society.

A popularscientific meeting, held on January 150,
was well attended, when Mr, J,. W. Tomlinsow,
AMILCE., a Vice-President, gave a highly enter
tnining and instructive lecture on ~ Radivmw'
At the conclusion a spinthariscope was used 1o
exhibit some of the marvellous properties of radiom.

At the ordinary lortrighily mesting held on
Junuary 26th, the Beeretary addressed the members
on the subject of * Valves.” Following a descnp-
tiagn of the manufacture of a typical valve and b
miethods of exhavation, the setion of A valve ina
receiving  cirenit was ‘explained and alao  soane
special uses of valves and wvalve pnplifies o
physical asience.

Hon. Seeretary, Mr. W. F. Neal, Hitehun Raool
Boy’'s School, Laton,

Leeds and District Amateur Wireless Sociery.

With the assistance of local the above
Amateur Wireless Boricty received over B name
and addresses of persons interested. and a mecting
was held here on Friday, Janvary 28th. at T pom.
over W) being prescnt.

The following officers were elected - 1"readent,
Mr. R, E. Barmett, B.8c., AR.CS.. Prncipal
Central Techniral School, Leeds ; Viee-1*residents
Mr. J. E. Tindall, B.A.. B.8c., Head of Physecs
and Electrical Engineering Dept., Central Technical
School, Leeds, Mr. G. P." Kendal, Major Arhur

. Bray (late W.T R.E.}; Committee. Mesmra. A, M.

Bage., D). F. Cooper. . Holliday. 8. Kniveton,

F. Lodge, D, E. Pettigrew and C. F. Whittle:
Hon. asurer, Mr. K. E. Timms. Assistant
Superintendent  (Technical) Telegraphs, G.P.O.

Leedn ; Hon. Secretary, Mr. H. T. SBayoer, Wineles:
Department, Central Technical School, Leeds

The Society to be called “The Leeds and 1hstret
Amateur Wireless Society."”

Fntrance fee at present, 24 fkl. Subacriplion.
ia, per annum (subject to alteration later).

The succeas of the Society seems very g
A committes mecting 18 being held horn on’ Friday,
February 4th, at 7 p.m., to enable the committer
to prepare & general scheme of work, ste., to
before a general meeting. which will be held her
at 7 p.m. on February 11th (Friday).

The Hon. Secretary will be very pleased to hear
from any persons who are intereated i amateur
wireleas in Leeds or distriet.
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PAGES FOR

Under  this
specially designed and written for

heading we publish COMPLETE
mners im wwireless work.

BEGINNERS

instructional  articles, forming a  series

Hardly any mathematics

will be introduced, and we hope to present the fundamental facts of wireless in such a
manner as will prove attractive fo a much wider range of students than that for which

this series is primgrily intended,

THE VALVE AS A GENERATOR.

T was seen that the action of the valve

as an amplifier depended on the fact

that relatively small changes in the grid

putenna], such as might be caused by

an incoming signal, were able to control
a large current in the anode circuit.

Further, if the current in the anode
circuit passes through a coil coupled back to
the aerial, these impulses can be made to
augment the oscillatory current in the aerial,
and thus increase the strength of signals.

The amount of assisance that the anode
current gives to the aerial circuit oscillations
can be controlled by increasing or decreasing
the coupling between the anode circuit and
the AT.1.

An important puint to notice in connection
with this * reaction " effect is this: the
oscillatory current, which is liberated in the
anode circuit by the variations in grid poten-
tial, is in exact synchronism with the received
oscillations. The frequency of the oscilla-
tions in the reaction coil will therefore
augment to the utmost the variation in grid
potential.

If the coupling between the anode and the

J

A

aerial coil 1s 5uﬂiclcml}r tight, the oscillations
due to an mcum:ng signal will be prolonged,
due to the * boosting ™ effect of the anode
circuit oscillanons.

With a very tight coupling the oscillations
will continue indefinitely, provided that the
conditions of the circuit do not alter.

This statement, at hrst, seems somewhat
difficult to believe—in fact, it savours of
perpetual motion ! The action of the circuit
is easily seen, however, on examining Fig. 1.

In the anode circuit is connected a tuning
inductance, of which the reaction coil forms
a part, and a variable condenser,

If there were no coupling between the
anode circuit and the grid coil, the oscillations
in the anode circuit would only persist as long
as the grid em.f. was varied. But if we
bring the reaction coil near to the grid coil,
the oscillations in the anode circuit will tend
to prolong the oscillatory e.m.f. changes on
the grid, since they are m}' the same frequency.
If the reaction coil is tightly coupled, a
single change in the em.f. will be
sufficient to start a flow of current in the
anode circuit.  This, in turn, will give an
impulse to the grid which will be repeated
in another rush of anode current, and so on.
The energy of the fﬁCl"Etﬂr}' circuit s
derived from the anode battery, which, so to
speak, is turned on and off in rapid succession.

This continued oscillation from the point
of view of reception is a drawback. When
signals are being received the coupling is
only made sufficiently tight to enable the
oscillations to persist a short while after the

p-==mmee received wave train. If the oscillations were
o maintained until the arrival of the next
= wave train the signals would be indistin-
Fig. 1. guishable in the telephones,
817
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The continuously oscillating valve circuit,
however, is of the greatest use in transmitting
by means of continuous waves. The essential
features of such a circuit will be seen from
the foregoing to consist of :—

A high-tension battery of sufficient power
to work the valve for long periods without
becoming exhausted.

A means of starting the oscillations, such as
a switch for momentarily altering the grid
potential from its normal negative value to,
'!'ﬂ_?"‘ EErD,

A diagram of a simple tvpe of valve
transmitter is shown in Fig. 2,

%E#;
¥

Fig. 2.

The high tension can be conveniently
taken from a pair of supply mains. In this
case it is sometimes the practice to connect a
choking coil in series with the line in order
to prevent any possibility of the high fre-
quency oscillations disturbing any apparatus in
the neighbourhood. The adjustment of the
coupling between the anode and grid currents
is of great importance, [f the coupling is too
loose the grid potential will not change
suthciently to cause a maximum anode
current to flow. If the coupling is too tight,
the potential on the grid will be varied
between very wide limits, and some of the
energy in the anode circuit will be wasted in
doing unnecessary work.,

An alternative method of starting the
oscillations is to insert a condenser between
the grid and the negative end of the filament

i

:l----|l—i

(Fig. 3). Since the grid is now insulated it

accumulates a negative charge from the
filament and intercepts the anode current. On
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Fig. 1.

short-circuiting the condenser by a switch and
resistance, the negative charge leaks awar
and the flow of electrons to the anode i
established.

The type of valve used for transmitung
must differ slightly from that required for
receiving.

It is obvious that the higher the potentil
applied to the anode, the greater is the energy
available in the aerial circuit. The limir w
the potential which can be applied is deter-
mined by the valve itself. If the potential
difference between the anode and flament &
increased indefinitely there will come a
time when the rarefied gas in the valve
becomes a conductor and * lomisation ** takes
place between the anode and filament. Thi
ionisation is caused by the violent movement
of the molecules of gas under the influence
of the high potential, and usually takes the
form of a bluish glow which flls the space
between the anode and hlament. In the
case of a receiving valve, this blue glow
completely alters the characteristics of the
valve and sometimes renders it unfit for
further use

The int at which the glow occurs
depends on the nature of the vacuum in the
valve. The higher the degree of exhaustion,
the higher the potential which can safely be
applied without causing a discharge.

Valves in which the vacuum is very high
are termed “hard” valves, while thoe
which will not stand the application of high
potential are termed ** soft ™ valves,
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The CONSTRUCTION of AMATEUR
WIRELESS APPARATUS

A SINGLE-VALVE LONG-RANGE RECEIVER-II.

HEN making the wood

formers for the Inductance-

reaction coll unit, described

in the last issue, care must

be raken in Anishing them
s0 that there are no rough edges left and
cracks into which the wire can slip as it s
being wound on to the formers. The sharp
edges should be rubbed off with glass paper,
and any cracks filled in with glue or something
which will harden. “The formers should be
papered smooth—all dust rubbed off—and
immersed in a bath of liquid parafhn wax
for a few minutes. When taken out of the
wax, allow them to drain for a minute or
two, and then rub off any surplus drops of
wax before they harden,

Next proceed with the winding, doing
first the fixed former. This is in the aerial
circuit, and therefore the wire used must not
be too thin. Use No. 26 double silk-covered
copper wire, and wind a two-layer pil:
wmdmg This fixed inductance winding is
n two scttluns, one either side of the holes
for the reaction coil spindles. There should
be 80 turns in each section, 41 in the bottom
layer and 39 in the second. The turns
should not be wound in two separate layers,
but should be * piled ™" as follows. Make the
end of the wire fast to the former and wind
in an anti-clockwise direction from the
outside of the section to the middle of the
former. Wind the frst two turns side by
side, then the third turn on top of the first
two. The fourth turn is wound on the
bottom layer hard against number two, while
the fifth turn is wound on top of the fourth
in the hollow between the second and fourth
turns.  Continue winding in this manner
until the necessary number of turns is com-
plete. The width of the finished section will
be approximately one inch. At the ends of

the section the windings must be secured by
means of a looped tape slipped under two or
three turns. The end turn is put through
the loop and the tape pulled tight, gripping
this turn. It will be seen that, in order to
satisfactorily pile the winding, the turns
must be wound tightly and close together.

For section two the winding should start
in the middle and be wound in an anti-
clockwise direction. to the outside of the
former, so that when the two inside ends are
joined together the two sections form one
continuous anti-clockwise winding. As the
two sections are wound, tappings should be
made as under :—

First tapping, 19th turn of Section 1.
Second @  5Tth ot .
Third ,, 27th , e 2.

This may be made by running out a loop
in the wire, say about 3 inches long, and
twisting the two ends together in such a
manner that the loop does not slip when the
winding is continued and a strain put upon it
These tappings should be made on one of
the long sides of the rectangle, and mken to
a small terminal board mounted on the side
of the frame. The terminals may consist
of screws, or pins, in a piece of hard wood or
chonite, to which the tappings mav be
soldered, and, later on, the leads from the
inductance switch and other parts mav be
taken.

The winding of the reaction coil is more
difficult. It is necessary to have two windings,
or one winding with a tapping, because the
amount of inductance required for oscillation
on the long wavelengths is considerably more
than the amount for short-wave working, so
that one winding will not cover the range of
300 to 20,000 metres.

The long-range winding is a four-layer
pile winding of Hn, 32 double silk-covered
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LEs APPLICATIONS DE LA
PHYSIQUE PENDANT LA GUERRE,
By H. Vigneronw,

Paris : Masson et Cie, Editeurs.

This book describes a number of practical
applications of physical rescarch made use of
in the French Army during the war. The
subjects dealt with include gun sights, illu-
mination bv searchlight and by rockets,

BOOK REVIEW
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wire. There 1s a centimetre of winding
space on each side of the spindle, and into
this it is possible ro put 100 turns, if a four-
pile is used. Start winding from the outside
and wind, in an anti-clockwise direction,
four turns on the bottom layer, then back
three turns over the four ; then two turns
over the three, and finally one turn over the
two. The eleventh turn is wound hard
against the first four, the twelfth over the
eleventh, the thirteenth over the twelfth, and
the fourteenth over the thirteenth. Then
the fifteenth on the bottom against the
eleventh. This is continued until the end
of the section. Finish off this section as
previously described, and carry on with the
winding of the second section, taking care
that its direction properly follows the direction
of the first section.

If the winding has been carefully done
the surface of the winding should be perfectly
even. On top of this winding wind a single
layer (both sections) of No. 32 D.S.C,
approximately 50 turns in all, which will
serve for the short wave reaction.

When all the winding is complete, give
each section a coat of shellac varnish and
allow it to dry,

In the next issue we shall describe the
mechanical construction of the filament
resistance, the switches and condensers. The
sketch, Fig 3, shows the general arrange-
ment and front elevation of the complete
umt,

aerial bombardment, airship problems, sub-
marines and torpedoes, photographing projec-
tiles, gyroscopes and their applications, sound
and sound ranging, X-ray apparatus, and a
special section devoted to wireless telegraphv.
The book is admirable as a general rérumé,
written in non-technical language, of some
of the applications to war uses of recent
scientific developments,
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QUESTIONS AND ANSWERS

NOTE, —This seclion of the magazine 12 placed ol the disposal of all readers who wish to recejve advice and
vuformution on malfers perfaining to boik the fechmical and non-teefnieal sides of wireless work, Reoadsrs
whould romply with the following rules.—( 1) Queslions should be numbered and wrillen on one sude of the
g per only, aind showld not exceed four in number. (2} Queries showuld be clenr and concise.  (3) Before sending
in Hheir guestions readers are aildvised to search recent numbers fo sec whether the same queries have nol been
dealt with before.  {4) The Editor cannot undertake to reply to queries by post. (3} Al quecrics muast
be aucewm e ivdl by the full name and addreas of the sender, which o for reference, not for publiontion. Queries
will be wnmwered wnder the initials and towen of the correspondent, or, if a0 desired, under a ** nom de plume,™
{6) Readers desirous of knowing the conditions of service, etc., for wireless operators will
save time by writing direct to the various firms employlng operators.

R.K.B. (Rishton) asks (1) If ke con use a
oie-oalve or a H.F. amplifier plus crystal detector
in conjunetion with an indoor or frame aerial. (2)
For eriticiam of two gircuils (a) and (). (3) For
idetails of the AT 1. and reactance ¢oils, if the above
are suwitably.

i1) Difficult, but not imposaible,

{2) Cirenit (a) with grid condenser, iz correct.
oxcept that the blocking condenser ahould preferably

across the H.T, battery also., Cirenit (b) should

ave a tuned circuit in the plate circuit of the
valve. See isaue of April 17th for a typieal circuit
of this kind, also for conatroctional details.

(3) You do not atate the wavelengths you wish
to receive, 2o we cannot help you.

AA. (Chelsea) asks (1) For a diagram for o
two.valve amplifier with erystal defector, tnfer.valve
transformer, grid leak, loose coupler. hwo variable
codulensrrs, waing one flament battery oand H.T.
battery : ailzo a change-over switeh fo earth the ouldoor
aericd and bring in a frame aerial  (2) With a
prancake tuner with three coils o §l possible lo have
a swilch to cul oul the lpose coupler and put in the
pancake coils. (3) Would he gain anything by wsing
m ilouble slide funing eoil as A,T.1.

{1) Diagram ar in Fig. 1.

(3) No special advantages in the two slide
arrangement. It can be used as A.T.I. in accordance
with the diagram in guestion (1).

A.H.L. (Manchester) asks (1) For a good
cirenil for apark and C.W. using two valves R type.
(2) If an enclosed diogram gives the best eireuit
with one valve and [oose coupler for spark and
LW

e 3

Fig. 2. -

(1) Fig. 2 givea one of many possible arrange-

i) 1t 18 doubtless poasible, Lut you give no
particulars of vour pancake tuner, so we cannol
give a disgram. Your coils can be nsed to load
either aerial or frame cireuits.

ments, The filament battery and resistances not
shown.

(21 Yea, if yvou limit yourseli to the two coils of
the loose coupler, but put a M condenser neross

— = Ajejap——a}- 4 @
=

Fig. 1.
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the H.T. battery and te'sphones to the by-pass
H.F. current.

A.R. (Fallsworth) sends a sketch of his sel, and
asks (1) For criticiem of sel. (2) The capacily of
the variable condenser (marimum and minimum)
particulars of which are given, (3) Why all hes
signals are received in 10° of the total 180° of variation
#n this condenser. (4) Approrimale wavelength in
MHMMFMHFWMIﬂWHH
fune,

(1) Quite a satislactory type. The reaction coil
should, of course, be soupled to the jigger secondary.

{2) You do not state the size of the plate, nor
thickness of the dislectric, so we cannot caleulate.
If they are Marconi standard dise condenser sizes
a condenser with 110 layoers of dielectric will have
much too high a capacity for & tuned cirouit.

{3) You do not say which 10°; if the frat, the
explanation is probably given in (2),

{4) Your wuf::lm are of much too fine wire, and
are guite unsuitable. Rewind as follows : ; ﬁ.-T”I-
(14" = 64" ,Nﬂ 22 wire ; jigger (7= b
No. 22511.1]"5* jigger nn-mndfll'; F'H”:H:Ei”] Hﬂ 30
wire, With a tuned circuit condenser of about
M7 mide. thess coila will then tune the sat to
about 4,000 ma.

AMATEUR (Watford) asks (1) If his sel, os
sketched, would work, and, if #o0, would ¥ recesve
O.W. apark and rdnp'lanl}( {2) What would be the
marimum vollage of the (3) If hir luner s
nol right, would we give mrm:l‘ dimensiors., (4)
Would set reach 6,000 ma., and, if nof, whal would
be the marimum wavelength.

{1) Alterad as in our sketch, {F‘i% 3) the receiver
should be guite O.K. for C.W., spark and telephony.

1
]

{2) Used in thia way, about 30 volta
{3) Coils are not very suitable. Hewind A.T.I.
16 % 16™) with No. 22, P. (8" x6") with No.
2, R (8" % 5") may remain No, 28,
{4} The set as altered should tune to nearly
8,000 me. on & P.M.G. asrial.
H.W.F. (Acton) has applied for a Licence for a
sef, and now wishes fo wee o valve, He asks
(1) If he must inform the P.M.G. and f he muat
otid o new Heence and pay a new fee, (2) For
a good valve for a small plate and fllament voltages.
(3) The price of such a valve and where oblainable.
(4) For a good, cheap batlery for supplying the
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(1) You must obtain sanction from the P.M.G.
for l‘.hﬂulmugam your set. A new fes will not be
demanded

(2) T’ha Marconi V.24 should be very suitable,
or see advertisernenta in the magazine.

(3) The V.24 can be obtained from the Marcani
Company, who will guote the current price,
about 205a,

{4) You will need a 6-volt accumulator, not
leas than 10 amp. hours continuous rating, for the
filament, and & battery of small dry cells to give
about 24 volts for the plate.

R.F.P. (Cambridge) asks for details of number
and size of sheets of hinfoil and porafined paper
requiired  fo  constrict  condensers of appromimale
capacities (a) 00022 mfd., [h] 0022 mfd., (c) l]ﬂ-!H
mfd. The paper in gquestion ta the condrenser pape
as supplied by the Amaleur Supply Associabion.

We do not know the thickneas of the

paper referred to. If you measure this you san
cl.lpallutu suitable dimensions l'rnrn the following

furmulu. -—
1 KEAdn
J'lffd.l. = =
D00 000 4,
whare K —about 2-2 for waxed paper ;
n=number of shests of dielectric :
A =active area of each sheet, in ema, ;
d=thicknesa of dielectric, in cms.

J.C.H. (Manchesater) asts whal would be the
approcimale inducltonce of a flal pancabe coid wotmd
with 30 layers, one burn per layer on a former 27
digmeter with 24 8. W. G, wire, and also if the induef-
ance would be very o fletend,

About 85 mhye. Quite afficient.

1914 STAR (Bexley) aske (1) If a reaciance coxl
wound in pancakes, would be suitable for the induct-
ance described i the tasue of Ociober 16th, 1920,
page 513. (2) If fitted ax skefch send would sl be
muilabfe. (3) What gauge and number of turns for
the reaclance, if suilable, leaving the induclance the
same a8 given in the inatructional article.

(1) and {2) This should be quite a useful arrange-
ment,

(3) We cannot say wvery definitely
knmowing something about the sst you are proposing
to use it on. For general purposes you might try
rather fewer turns on  the inductance using
about No. 28 or 2B wire.

Cap.

without

We regret that owing to the lack of space we arm

compelled to hold over a number of Questions and
Answers,

- = - = = =

SHARE MARKET REPORT.

Business in the Wirelesaa Group continues to be

very dull. Prices as we go to press, February 10th,
Bré 1—
Marconi Ordinary . £] - 18 -
w  Proference ie as El-1B-9
o Inter. Marine .. £1- 6-3
v Canadian .. G-§
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