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Practical Data for Building the Armstrong
Super-Regenerative Circuit

By EpGar H. Ferix, Associate [R.E.

S soon as Major Armstrong demon-
As.tmed his discovery of the super-

~egenerative circuit before the Instrute
of Radio Engineers, there was an immediate
rush to build sets embodying the Pnnmplts
he had explained. " As soon as™ 15 not
exaggeration, for at the close of the meeting
several enthusiastic engineers hailed taxicabs
and hastened to their laboratories to try the
new circuits.

Lacking detailed information as to constants
of circuits, many of the most skilled engineers
have had difficulty in getting sarisfactory
results.

Since the article describing the super-
regenerative circuit appeared in The Wireless
World and Radio Review, 1 have received
letters from Brinsh amateurs requesting con-
stants of the various instruments used in the
circuits. Because of their desire for informa-
non, I here describe in detail the set built by
Major Armstrong and used for demonstration
at the Institute of Radio Engineers. Fig. 1
i ograph of the equipment.

The set employs three valves and secures
results approximating those obtainable with
a super-heterodyne set employing ten valves.
Of the super-regenerative circuits, it is the
most easily operated because each functon

of the circuit—regeneration and amplification,
variation of negative resistance and detection—
“]pcrfurm:d by a separate valve and a separate

ve circuit, each adjusted independently of
the others.

It is inadvisable for an amateur to attempt
the operaton of a super-regenerative set
except he be thoroughly familiar with the
operation of an ordinary regenerative circuit,
Super-regeneration adds a new series of
sounds. The amateur must learn to recognise
these and become experienced in making the
proper adjustment called for by each sound.
With the three valve circuit it is less difficult
to analyse the cause of these and make the
proper adjustment to correct them than it is
with sounds representing frequencies caused

the interaction of the various circuits
combined in one or two valves,

Major Armstrong recommends that su
regencration be anempted only with a loop
antenna. In adjusting the circuit, numerous
frequencies which interfere with reception
by other stations are radiated from an antenna.
Therefore, the suggestion that an antenna for
receiving with the Armstrong super-regencranve
circuit should not be used and that the loop
should be employed.

Only * hard  valves should be used—that
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is, valves without an ny appreciable gas content.
Since the limit amplification with this
circuit is the maximum output of the valves
themselves, five-wartt valves are recom-
mended instead of receiving valves.
In my first article, explaining the principles
of the E'i.ﬂ:l:.it, I stated Fl:h:lt ﬂE: cﬁpn 3
the super-regenerative system increases in-
versely as the square of the wavelength.
The upper limit of satisfactory working is
1,000 metres. Extraordinary efficiency 1is
obtained on the 360 metre wave upon which
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coupler. A typical vario-coupler is 3} inches
in diameter with a winding of 100 tums
tapped at each ten turns.

The amplifier or ive valve circuit
includes the vario-coupler, shunted
by a variable capacity. The rotor of the vanc-

coupler is used as the reaction or feed back
coil. The reaction coil should be double the
usual inductance of a reaction coil. 125 tums
of 26 wire is sat for the

The variable capacity, C,, for tuning, is of
0001 mid. capacity. o half that

[ Phola by couriciy Amerscan Radio Jomrnal.)

Receiving Set embodying the Super-Regenerative Circuit.

Fig. 1.

American broadcasting operates. At 50 metres
efficiency is greatly augmented.

Fig. 2 is a diagram of Major Armstrong's
receiving set.  The loop in these tests consists
of ten turns mounted on three foot square
frame,

The tuning element consists of the stator
of the conventional vario-coupler. The one
shown in the photograph is a ** Grebe " vario-

capacity is sufficient with most sets. A
negative battery, B,, is substituted for the
usual grid condenser and grid leak. Ths
battery should be variable from zero to five
volts, in order that the value most effecuve
for the particular valve used may be determined.

Because of the periodic action of the

oscillator valve in preventing the generanoo
of oscillations by the oscllator valve circun

UNIVERSITY OF MICHIGAN
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and the consequent prevention of valve is,
unusually high plate voltages are . The
limit of plate voltage useable i1s determined
by the voltage capacity of the valve itself.
For this reason, use a plate battery supplying
from 80 to 100 wvolts.

The oscillator valve circuit is coupled to
the amplifier valve circuit through the tap at
the top of the vario-coupler. In most cases,
the best results are obtained by tapping the
very top turn of the vario-coupler. However,
if the utmost is desired, test each turn from
the top to the fifth turn Emmth:mpnﬁuth:
circuit is operanng properly. In some cases
better results are n’l:ﬂ:mm:l shi below the
top of the coil. The coupling to the oscillator
circuit is completed by the filament connection.
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by the second wvalve is determined by the
adjustment of L, and C,. Once a proper
value has been determined it does not require
readjustment.

Major Armstrong uses a duolateral coil of
1,250 turns, shunted by a variable capacity
of 0-0025 mid.

The plate circuit of the oscillator valve is
coupled to the grid circuit through C,, a
variable condenser of o-0oo1 mfd. capacity.
Aucﬁ 1:|'|.|I.I.1hl.'.nr:,r air choke coil keeps out the

uency oscillations. The adjustment
of C, d:tcrmnﬂ the amplitude of the oscilla-
tions generated.

The plate potential for the oscillator valvelis
supplied through the filter circuit from the
generator valve,

ch Yo

Ly = Reaction coil.
y = Tuming condenser, 0-001 m;."d
B, = Gﬂﬂ battery, o-5 wolls.
jil!i Plate potential battery, 8o-100 volts,
= Oscillator tube circat coupling capacity,
o001 mfd.
L, = Osallator inductance, DL. 1,250.

F
L, = Tumng inducfance.
L =

In this circuit the negative resistance of the
regenerative circuit is varied by changes in
the positive resistance of the circuit. When
the oscillator valve is conductive, it practcally
short circuits the secondary inductance ; when
the oscillation reverses in the oscillator valve
circuit, its resistance rises to a high value,

The frequency of the oscillations generated

tg. 2. Three-Valve Super-regenerative Circuil.

{L‘ﬂ = Oscillator capacity, 0'0025 mjfd.
L, = Choke coil, 5 mulli-henries.

Ly = Choke canl, DL. 1,500.

Lgs Lo = Iron core choke coils, 1 henry.

B = F:.famem‘ lighting battery.

B, = Plate potential battery, 200 woils.

R,, R, = Resistances, 12,000 ohms.

C, = Fixed condenser, o-005 mfd.

C - Variable mndem:r o-005 mfd.

The filter circuit consists of a 1,500 turn
duolateral coil in series with two 12,000 ohm
non-inductive resistances. Two iron core
choke coils of one henry inductance, in
series, respectively, with a o-0o§ fixed capacity
and a o-005 variable capacity, complete the
filter circuit. Satisfactory results may be
obtained without choke coil L,. Any suitable

UNIVERSITY OF MICHIGAN
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filter circuit may be substtuted for the one
shown in Fig. 2. For this reason it is enclosed
with lines.

The output of the generator and oscillator
valve is supplied to the usual audio-
transformer, which, in turn, makes the audio-
frequency currents available to the detector
tube. The detector circuit is conventional,
except that an unusually high plate potential
is supplied by a 200-volt plate battery.

The first adjustment in operating this circuit
is tuning to the incoming signal by means of
C,. The oscillator valve is then set into action
by a correct adjustment of C;. The reaction
coupling is gradually increased as soon as the
familiar click, indicating that oscillations are
being generated by the oscillator valve is heard
in the telephone receivers. A re-adjustment
of C, is usually required to effect more exact
tuning. Adjustments of C; and C; need be
made only once ; when the correct values are
found no subsequent adjustment is necessary.
In some cases, a reversal of the filamen
lighting battery, B;, improves the signal
strength. If satsfactory results are not
obtained at a time when the circuit is otherwise
operating properly, try reversing the battery
connections.

Fig. 3 shows a super-regenerative circuit in
which all the functions are performed by a
single valve. This circuit was set in operation
in a steel frame building, 25 miles distant
from the nearest broidcasting station trans-
mitting at the time of the test. Employing a
loop antenna, the signals received were so
loud that they completely * ysed ' the
head telephones. Using a loud speaker,
music was easily heard in all parts of a large
lecture hall.

This circuit requires the utmost delicacy of
adjustment and it will satisfy the most insatiable
appetite for feats of technique in adjustment.
The same vario-coupler as previously described
was used for L, and L,; L, and L, are duo-

THE WIRELESS WORLD AND RADIO REVIEW

SEFTEMBER 2, [932

lateral coils of 1,250 and 1,500 turns respectively,
shunted By o0-0005 mfd. vanable capacoes.
The plate potential is 8o volts. C, is fixed
of o005 capacity; €, of oroor capadty;
the resistances are 12,000 ochms; the iron
core choke of one henry inductance.

No doubt within a few months hundreds
of successful super- ive receivers will
have been built by amateurs and descriptions
of simpler circuits and more specific data wll
be available. Although considerable panence
is required in learning to adjust the crcuit,
the almost incredible results obtainable make
the effort well worth while.

La Ls

Fig. 3. One Valve Super-regenerative Cirast.

L, = Tuning inductance.

Ly, = Reaction coil.

C, = Tuning capacity, o-ool mjfd.

C, = First oscillator circuit capacity, 0-00§ mfd.

L, = First oscillator circuit inductance, DL.1,250-

Cy = Second oscillator circudl  capacity,
0005 mfd.

L, = Second oscillator circuit capacity, DL.1,500

C, — By-pass capacity, 0-005 mfd.

C. = Filter arcuit capacity, 0-0o1 mfd.

R,, R, = Resistances, 12,000 ohms.

DO NOT FORGET THESE DATES!

SEPTEMBER 30th TO OCTOBER 7th, 1922

The Wireless Exhibition and Convention
AT THE HORTICULTURAL HALL
WESTMINSTER, S.W.
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Experimental Station Design

Continued from page 662, August 19¢h, 1922,
These articles, which appear in alternale issues, are iniended not only to be o complete guide to those

netr fo unreless, bﬂhmﬂﬂﬁ:plmﬂdﬂﬂﬂtnﬂlhmﬂaﬂmm
Actual dﬂimmnjmuﬂﬁiﬂm:mﬁﬂmbﬂmﬁﬂﬂﬂdﬂ in order that
dﬂbﬂrﬂhuﬂrﬁuﬁnpqmpmml Pmdudtmrhnp-mdruﬂmm are given

with the more simple processes of lrl.m'u.m-m.l making. Of course, where good workshep

those u
Sacilities exint, the devigne may be readily modified.

Fhe imenial Stafion.,
can be made up withouwt
where necessary for the help of

Ecomomy 1a made an essendiol feature, bearing in mind alwaoys that where low.priced component parts
can be obisined their wuse haos been embodied in the designs.  For those who do not desire lo make their oun

apparaius, he

wnll aamisl them in seleching the equipmend for their slaiions,

The information conlained in the firsl few articles under this heading i Lo help those new to wireless and

Mﬁrﬂmmumhﬂdnnmﬂsmmpﬂmgjugﬂmmw and

fROY coter

ground already familiar fo many readers. The succeeding instolments, however, advance by easy stages,
undinﬁumnf!huﬂllhmﬂdrudmnfﬂndﬂbﬂumﬂlhwm

XI.—HIGH FREQUENCY INTERVALVE TRANSFORMERS.

HEN great receiving range is desired
‘J‘f it is nccessary to adopt amplification
at radio frequency, that is, the
amplitude of the oscillations is increased prior
to rectification by the detector valve. High
frequency amplification does not produce such
an increase in signal strength fur each high
frequency valve circuit added as low frequency
amplification. The former will bring in signals
though perhaps weak, which any amount of
low frequency amplification alone would not
render audible, because a certain oscillation
strength is required to operate a detector valve.
Omne of the simplest forms of H.F. transformer
15 shown i Fig. 1. This consists of two
basket coils of the type described on page 328,
June 1oth, 1922, issue. The coils are held
together by means of a small bolt passing
through the centre which also serves as a
support. Two coils, one for primary and one
fml':! E:muda:}r, will give a trmsfunn?r suitable
for use on wavelengths of about 220 metres,
whilst two ceils in series for the primary, and
two for the secondary, is suitable for wave-
lengths of 300-450 metres. A piece of waxed
paper should be placed tetween the coils and
when four or more coils are used primary
and secondary coils should be assembled
alternately, taking care that the direction of
winding is not reversed in consecutive primary
or consecutive secondary coils. A good way
of doing this, when assembling four coils,
is to lay them out with their beginning ends
all pointing in the same direction. Two coils
are then lifted, one over the other, a hole being
pierced in th: top one for the purpose of
passing through the inside end of the lower
one. Another coil is then pierced with- rwo

holes, furned over, and placed on the other two
coils passing the two inside wires through the
holes. The lead which passes from the bottom
coil is then connected to the inside lead of the

Fig. 1.  Transformer consisting of ifwo basket
cotls wound on card support and dﬂmped
together.

third coil and the joint wrapped with insulating
material. The last coil, having one hole
pierced in it, is then furned over and placed
on the other three with the inside lead from
the second coil ing through the hole.
This lead is then copnected to the inside lead

IS LT T Tl I
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of the last coil and insulated. The insulating
paper must, of course, be placed between the
colls as they are assembled. A 2 B.A. brass

bolt now through the centre, taking
care to avoud the connecting wires, will clamp

(010 |

Fig.2. Thesinglelayer {:..Ipe, wound on ebomite rod.
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the coils closely and provide ught
coupling. It is desirable, in high frequency
mn.tﬁ:rmen, that they a]u]l have Iﬂﬂﬂnlhljf
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Fig. 3. Two tvpes of interchangeable H.F.

Transformers.

low self capacity in order that they may
operate over as wide a band of wavelengths
as possible. Basket coils are well known to
possess very low self capacity whilst the
method of assembling just described eliminates
any appreciable increase in self capacity owing
to the spacing between consecutive primary
or secondary coils. On the other hand, the
arrangement not only gives very
tight coupling but gives maximum capacity
primary and secondary wi
which is a very desirable property in HL.F.
transformers.  Insulation between primary and

secondary is very m:gn:unt as there is a

difference of W them equal to
that of the battery, and the particular
design permits of insulation being ensured.

The method of connecting high frequency

transformers in circuit is shown in most of
the very many circuits given in this journal,

Original from

UNIVERSITY OF MICHIGAN
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but the direction in which the windings are
connected up is important, in order to obtain
muimum grid potential fluctuation and also

to provide maximum capacity coupling be-
tween plates and grids of consecutive valves.

"

k===

T“
Fig. 4. A non-radiating circutt.  The reaction
coul 15 coupled to the H.F. Transformer windings.

In the case of the transformer just described,
all lmdswﬂlpnssnutﬁnmm:nutcredgu
of the coils. The lead from the first coil 1s
taken to H.T. +, the lead from the next
to L.T.— or potentiometer or in special
circumstances to the L.T. -+, the next to
plate and the laat

A high frequency ampl:ﬁl:r making use of
several high frequency valve circuits must
have its transformers of such a dﬁlgn that
they can be relied upon to all have identical
inductive values or otherwise, one slightly
different to the remainder, will filter out
signals on which the others would give best
amplification. H.F. transformers mnmsn:g
of basket or single layer coils can be reh
upon to be identical. In the case of windings
that are run on into slots, the inductance will
depend not only on the number of turns but
very considerably upon the method and
tightness of the windings, consequently it is
only possible to give accurately, transformer
windings for particular wavelen when of
ﬂ::t!,rp:dmm ahu?cnrmgth’tﬁ;!furm:lf
single layers.

Another type of transformer is shown in
Fig. 2. The former on which the windings
are arranged is a piece of 1} ins. diameter
polished ebonitz rod. The windings terminate
on screw tags and consist of single layers of
fine single silk-covered copper wire, between
36 and 42 S.W.G. The wavelength range can
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be slightly broadened by winding with No. 44
S.W.G. or finer, §.5.C. resistance wire.
Fine resistance w:r:l:smm:whlt stronger than
copper wire of a similar gauge and hence its
use may be recommended as it is not so
difficult to handle. A primary and secondary,

Fig. 5. Transformer with reaction coil

each of 280 turns, will give good amplification
on wavelengths between 200 and 350 metres,
whilst 450 turns is suitable for 300-500 metres,
and 600 turns has an optimum wavelength of
600 metres. More than 600 turns in the form
of a single layer will produce a transformer
of excessive length and for greater wavelengths
2 ins. or 24 ins. cbonite tube must be used.
With this style of transformer the two windings
should be insulated from one another with a
single layer of empire cloth, and both wound

UNIV E.F:'.SI TY OF MICHIGAN
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Fig. 6 A design of H F. Tran:former for panel
mounting with variable reaction coupling.
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in the same direction. The leads which
terminate at one end are connected to grid
and plate.

Mention might be made of the type of
transformer which has now become wvery
popular, having a slot to carry the windings
and a four-pin base for the purpose of rendering
it interchangeable with others (Fig. 3). With
this type of transformer it is much better to
wind the primary and secondary separatgly
instead of running the two wires on together,
in order to maintain good insulation between
primary and secondary as mentioned above.
The two windings should be in opposite
directions, th:mrn]uds which pass out between
the windings being taken to grid and plate.

A type of transformer giving very good
results can be made with the use of a
coil winding machine by running on two
wires simultaneously. Care must be taken
to avoid the wires crossing, and if primary
and secondary wires are of different colours
the winding can be easily watched. Thus
wound each successive turn of the primary
winding is spaced with a turn of the secondary
and consequently the self capacity is kept
as low as is possible, whilst the capacity
between the two windings is a maximum.
If the transformer is of a mean diameter
of 1} in. and has pri and
ecach of 120 turns of No. 28 D.S.C,, 1t will
be suitable for operation on wavelengths
between 300 and 470 metres. The two leads
passing from the outside of the transformer
are for connection to grid and plate. This
type of transformer can be conveniently
mounted between ebonite discs as shown in
the lower drawing in Fig. 3.

Apart from the advantages already mentioned,
H.F. amplification permits of the provision
of inductive reaction in a receiving set without
causing radiation. This is effected by pro-
viding a H.F. transformer between the first
and second wvalves, to the windings of which
is coupled a coil connected in the plate circuit
of the second valve, as shown in Fig. 4. By
extending the length of the transformer
shown in Fig. 2, in order to allow a space
of one or two inches free of windin andslipping
over the transformer, a closely fiting ebomte
tube carrying a single layer winding (Fig. §)
reaction can be arranged on to the transformer
windings as indicated in the circuit diagram.
With such an arrangement the secondary
should be the outer winding of the two
windings on the rod. The leads to the
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connectors can be buried in grooves cut in
the surface of the former and filled in with
hard black insulating compound.

An alternative design is shown in Fig. 6,
so arranged that the extent of reaction can be
readily varied when the transformer is mounted
in the panel of a receiver. It is not necessary
to give constructional advice in the making of
this instrument, as the drawing is sufficiently
detailed and the methods of working ebonite
and brass have been explained in previous
articles under this heading. Attention might
be drawn, however, to the great care necessary
in drilling and tapping the thin walls of the
ebonite tube. The grid circuit winding 1s
beneath the primary, both windings being in
the same direction. The grid and plate con-
nections are taken from the front end of the
transformer. For a wavelength range of
300-450 metres, 170 turns of No. 33 5.5.C.
15 suitable for primary and secondary windings.
When it is intended to tune the primary with
a low capacity condenser which, it might be
mentioned, should be of the air dielectric
type, with a capacity of not more than 00002
mfds., the secondary or grid circuit may consist
of an additional 20 turns to the number on
the primary. The reaction coil should I:u:
wound with 120 turns of No. 42 S.5.C.
Modifications in the dimensions of the formers
can be made to suit various wavelengths up
to 2,000 metres, beyond which the resistance
capacity method of intervalve coupling 1s
usually adopted. F.H.H.

A Broadcasting Concert Platform.

Miss Olive Jenkins, the fomous Corrish Soprano,
broadeasting from Marconi House, accom panied by
Signor Mancio de Verols,

UNIVERSITY OF MICHIGAN



720

THE WIRELESS WORLD AND RADIO REVIEW

Berresmeen 2, 1922

A Broadcast Receiver
Continued from p. 683 of issue of August 26th, 1922,
By A. ]J. BuLL.

glance at the photograph of the instru-

ment, back view, Fig. 5, may assist to

convey the idea of the spacing. Having
wired the filament circuits, the intervalve
transformer should be fixed in the position over
the H.F. valve, as indicated in the double page
diagram (pp. 680—681 of August 26th issue). A
simple method doing this with most
transformers is to obtain a piece of brass,
4 Ins. long = {§ in. wide x 1/16 in. thick.

angled brass in position, it should stand out
3} ins. perpendicular to the panel. To this the
transformer is secured by means of two 4 BA
screws. Underneath this transformer on the
opposite side a 0-o01 mfd. fixed condenser is
fastened to the angle brass by a single 1-in. 4 BA
screw. This screw first passes through the
insulation of the condenser as shown in the top
right-hand corner of the double page diagram.
The function of this condenser, which is con-

Fig. §.
Mecasure off § in. and make a right-angle
bend. In the | in. portion of the brass, drill
two holes to take two 4 BA screws. Witha
7/64-in. drill, bore two holes nearly through the
ebonite panel in the position shown near the
grid socket of the H.F. valve. As the reader
views the panel inthe double page diagram, this
position will appear as about 3} ins. immedi-
ately above the sketch of the Dewar switch.

As stated earlier in the article, by drilling with
a 7/64-in. drill, the 4 BA screws may be made to
cut their own thread in the cbonite, thus
ensuring a tight fit. Having screwed the right-

Innide wew of the msirumeni.

nected across whichever transformer is switched
in circuit, is to provide a path for H.F. currents,
when the reaction coil is employed, which current
would otherwise be stopped owing to the
im of the transformer.

The telephone transformer now calls for
consideration. This can be secured to the

el in a manner similar to that followed
or the intervalve transformer, or by a method
to be now described. The transformer de-
picted in the full-sized diagram near the tele-
phone terminal is a captured German one,
purchased from disposals, and is enclosed in

UNIVERSITY OF MICHIGAN
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an iron case, which case provides a return
path for the flux.

Four iron bolts, 2§ ins. long, threaded 4 BA
for } inch, pass through the case at the corners
into the ebonite panel to a thread cut to receive
them. Four spacing washers of ebonite
§ > 4 in. diameter, through which the bolis
also pass, s the transformer § in. from the
panel. In place of the telephone transformer,
however, a pair of H.R. telephones could be
inserted in the circuit. The disadvantage of
doing so is that, if 60 or 80 volts plate potennal
are employed, an unfair strain is placed on the
insulation of the relephone windings.

Although there are losses in all transformers
due 10 magnetic leakage the author is of opinion
that for tal work with the thermionic
valve, a pair of L.R. telephones, say 60 ohms
each earpiece, of good make, employed in con-
junction with a properly l:lEElgl'lEﬂ transformer,
is efficient and most economical for the expen-
menter.

The statement of the dealer, therefore, that
“ any old transformer will do,” should not be
accepted.

A very good combination is a pair of Brown's
60 ohms lc]:Ehums and a * valve to telephone
transformer ” from a service C. Mark III
amplifier. The excellent results obtained with
this combination is largely due, I believe, to
the fact that the impedances of the two
components are of a similar value.

An experiment was made somewhat
hurriedly by the writer and two independent

, 10 ascertain to what degrm signals
would be reduced in strength. An ordinary
crystal set was employed in the test. The

n was made between a transformer
with L.R. telephones and three pairs of H.R.
telephones, switched separately in circuit.
Observauons were made with very weak
signals and all listening failed to detect any
appreciable difference in signal strength.

To return to the instrument under con-
struction. The variable condenser should now
be fixed in position by means of suitable screws,
and if a condenser from a Mark III receiver
is employed it is advisable to slightly raise
it off the panel, so as to it of any winng
as shown in pp. 680-681 being passed between it

and the . Four ebonite washers, approxi-
mately § in. diameter x } in., will serve this
urpose. T]'u: twelve t::mmmis IWo-way

switch, coil plug for H.F. circuit, 0-o002 mfd.
grid cnnd:us:: and leak, 003 mfd. condenser,
and all winng should now be added, the
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four wires, A, B, C, D, being left unul last.
The particular lugs of the switch to which these
four wires, A, B, C, D, should be soldered,
may not be clear ar first sight to some, and
therefore the following method of procedure
may prove helpful.

First, check the position of the switch mn
the panel. The correct position is as indicated
in the full-sized diagram, viz., the four screws
in the switch being visible, as shown. Fig. 6 is
an end view of the Dewar switch, and for
clearness the lugs are shown as circles. Theend
of the actual switch should now be compared,
side by side with Fig. 6, and a mental note
made that D and B are two of the longest
springs in the switch.
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Fig. 6. Enlargea end view of Dewar switch

shoting commections.

The next step is, with the switch in the
neutral luun, 1o trace out on the instrument
the path the wires D, C, are o follow.

The track is from H.T. + o primary
of telephone transformer through the primary
of the transformer to the lug D on the switch,
thence through the tiny contact on D to lug C,
and finally to the plate terminal of the third valve,

Follow the same method with wires A, B,
1o primary inter-
valve transformer, through the transformer to
lug B, thence through the contact on B 1o
lug A, thence tw the reaction terminal
thl:nc: through the strap bridging the two
reaction terminals, and finally to the plate
terminal of the detecting valve.



T2

These connections A, B, C, D, must be
well spaced, and it is advisable to use com-
paratively stuff wire. One strand of No. 7/22
phosphor bronze aerial wire meets the purpose
admirably, sleeving insulation being employed
as in the case of all the other wining.

With the exception of the coil holder, the
instrument is now practically finished, and it
is left to the constructor’s good judgment to
add those little details which will help to give
a professional appearance to the instrument.

For those interested in building the instru-
ment by three stages, Fig. 2b. p. 679 was pre-
pared. This diagram shows the panel and
only the wiring connections of a single valve.
A few minutes’ comparison berween Figs.
2b and the full-sized diagram pp. 680 and
681 should enable the reader to realise that
the HF. valve can be added to the panel

without disturbing to any appreciable extent

the wiring seen in Fig. 2b.

£3 %-}%E 14

- BV

T Dﬁ% ool T

Fig. 7. Circuit diagram with two valves,

The only alterations are :—

The grid leak should be disconnected from
the wire connected to terminal A, Fig. 2b,
and transferred to terminal E.

The wire connecting terminal A to the grid
condenser is to be disconnected at the con-
denser end, and joined to the grid of the
H.F. valve.

The wiring of the H.F. circuit can then be
proceeded with. This wiring should be
traced and reasoned out from the full-sized
diagram, pp. 680 and 681 and Figs. 7 and 2b.

The following are the parts required 1o
complete the high frequency valve arcurt :—
1 Filament resistance.

1 Valve socket.

1 Two-way switch.,

1 o-ooo5 mfd. variable condenser.

1 Standard plug as shown on panel in Fig. 1.
1 0-03 mfd. fixed condenser.
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From the experience gained in the building
of the first and second valve in the panel, there
should be no difficulty in adding the remaimng
valve and circuit if the full-sized diagram is
again referred to, this time in conjuncuon
with Fig 3, p, 679, and due care is exercised
with the wiring of the Dewar switch.
OPERATION OF THE SET.

Before passing to the operation of the
instrument a few remarks are thought
necessary with regard to the following :—
Coilholder and coils, valve adaptor and the
alternative use of a non-inductive resistance
for the H.F. circuit.

In order that coils of the duo-Jateral, Burn-
dept, or similar types may be employed for the
aerial and reaction circuit respectively, a coil-
holder must be provided. This is a dewvice
for supporting two or three coils, usually in
a vertical plane, as can be seen in Fig. I,
p. 678, one coil being plugged to a
stationary position, and the other pivorted,
and capable of turning about a vertical axis
through an angle of 9o degrees.

There are several designs of coil-holders
advertised for sale ready for attaching to
instruments. As, however, throughout this
article it has been considered that the reader
wishes to construct his set as cheaply as possible,
with due regard to efficiency, the following
suggestion is given for the construction of a
coil-holder to accommodate two coils, with
space for the addition of a third coil if required.

Two standard coil plugs, as shown in
Figure 1, p. 678, should first be obtained,
together with an ebonite rod about 6 ins. long
by 4 in. in diameter, one ebonite knob, two
small brass terminals, and a piece of brass
rod, } in. in diameter by 1} ins. long. Having
obtained these, prepare a piece of planed
hard wood, 4 ins. in diameter by } in. thuck.
By means of a tenon saw cut this into two
semi-circular pieces, and if possible smooth
the edges left rough by the saw.

Cut off a piece of the ebonite rod, 2} ins.
long, and place a pencil mark on the rod, 1} ins.
from one end, or in other words, at the centre
of the rod. At points 9/32 ins. on cither side
of this mark (in a direct line), bore holes
through the rod, } in. diameter.

By means of two screws which are provided
with the plug, screw the plug to the ebonite
rod through holes just bored. A brass terminal
should now be suitably cut down to form a
pivot and screwed tightly into one end of the
rod, This will increase the length of the rod
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by about § of an inch, the exact increase
d:pmdmgupunth:tjp:ufl:rmnllm

the purpose.

nth:rcndnt'thumd., the ebonite

in. diameter brass rod are fastened.
mmnfdnmgthmmtnbnrta
in. dcrpmﬂlcmdﬂfm:chnmt:
this hole screw tightly the shank
IT or similar terminal from which
first been removed and the total
> terminal reduced to 1§ in.

end of the terminal which
carried a thumbscrew, is soldered
e bored to receive it in one end of the
rod.
means of fastening the knob to
rod is to drill a hole, 7/32 in. diameter
by } in. deep in the knob, force the knob
,mdmurcmpnsmuubjrmmnsufamﬁm
pin passing through the diameter of the knob
and rod. The two semi-circular pieces of
wood should now be bushed, the bottom one
to receive the pivot and the top one to allow
the } in. rod to pass it. Stmpltbu:h:u
mbcmd:&ufﬂ:ﬁin rass strip, measuring
I in. by { in., countersunk in the wood and
held by wood screws.
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The position of these and the rods carrying
the plugs can be gathered by a consideration
of the coil-holder shown in Fig. 1.

Th:muumqrplugummdtnth:r:—l

maining piece of ebonite rod by the same
method as was adopted for the moving one,
mdfln:nndmactnmlpumuunbﬂwmtht
semi-circular pieces of wood by screws passing

H.wmgadlust:dth:length of this rod to
suit the moving one, all that remains is to
provide a backing piece of wood to fasten the
semi-circular pieces to, and a }-in. spring
washer, to be included with the moving rod,
in order to prevent it moving too freely.

After the coil-holder has been screwed in
position on the end of the instrument, wire
connections are made from the screws of the
stationary plug to the reaction terminals and
Emthcmnﬁngplugtnttmm]’ s A and B.

ILS.

In order that a large range of wavelengths
may be covered, it is recommended that for

coils of the duo-lateral or similar
type should be employed for the H.F. and
aerial circuits respectively. and purchased
from firms who guarantee the inductance of
each coil supplied.

Possessed of this information, the experi-

T2

menter can calculate with certainty the range
of wavelengths covered with each coil and
known condenser.

For those who wish to experiment with
basket coils the dimensions of the spider
shown in Fig. 8 15 given.

The centre is | in. by § in. thick, the spokes
are § in. diameter and eleven in number.
The complete spider can be constructed of
metal with threaded spokes, or the hub may
be of ebonite and the spokes of tapered wood,
simply pushed into I:u:nl]:'u drilled in the per-
phery of the hub.

i"r.gr 8. Fﬂnmrr fnr basket ml.i mmimg

Obviously Yif the dimensions of these coils
are to be kept within reasonable limits, a wire
of small cross sectional area must be employed.
The disadvantage of employing a small wire
however, is its resistance to high-frequency
currents, for, as its diameter decreases, its
resistance increases, resulting in damping and
loss in signal strength. is suggested,
therefore, that the basket coils should be
wound with No. 36 D.5.C. copper wire.

Using this gauge wire, and the above former,
a coil wound to a diameter of 2] in. for use
in the H.F. circuit, employed in conjunction
with the 0-0005 mfd. condenser functioning
near its minimum value, gives a wavelength
of 1,050 metres approximately. If, however,
this coil is tapped at points 1in., 1} in. and
1} in. radius, wavelengths to the wvalue of
350, 450 and 600 metres respectively are
oo’ L
These values are also obtained with the

UNIVERSITY OF MICHIGAN
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Huwwar it is reiterated that the purchase
ufmﬂ:mrmnmm:nﬂed
VALVES AND VALVE ADAPTOR.

Suitable valves for use with the instrument
m—

A good French or V.24 for H.F.

ﬁgmdFrm:hnr‘u'u!‘urLF,

Ac%;dn prured German valve with
cal anudr: {shnwn in the photo-
graph) for detecting.

ed captured

may
German valves from the Disposal Board, the
mldlptmshmmmﬁg g will be found

its minimum

Fig. 9. Details of the adapter for German
type valoe.

It is mentioned that the lower of the
adaptor is part of a broken French valve,
otherwise the drawing is self-explanatory.
THE ALTERNATIVE UsE ofF & NoNn-INDUCTIVE

ResisTance ForR THE H.F. Circurlr.

i ters who wish to avoid the
trouble of tuning the anode circuit of the
H.F. valve for wavelengths greater than 1,200
metres, should suitably mount a resistance
rod of 0-05 megohms resistance and plug this
in, in place of the coil.

This, however, will necessitate the dis-
connection of the o-0oo5 mfds. condenser,
which would otherwise shunt the resistance.
With the introduction of this resistance, the

. )
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H.T. voltage must be raised to allow for the
voltage drop across the resistance.

For example: Supposing that with the
tuned anode crcuit, a French valve is employed
with 25 wvolts H.T., the valve functioning
about the centre of its characteristic with zero
grid potential and o+7 milliampere flowing in
plate circuit.

Now, in order to ensure that the valve shall
function on its selected characteristic after the
tuned anode circuit has been replaced by a
resistance of the value mentioned, the plate
voltage must be increased to 60 volts, owng
to the fact that 35 volts is dropped across
the resistance, viz., C = o7 mA, R = 50,000
ohms, E = CR.

Therefore 0-7 x 107% x 50,000 = 35 volts.

It is evident then, that this 35 volts must
be added to the 25 volts which 15 required 1o
force through the filament anode path the
current of o-7 md,

RECEPTION.

As it is the ambiton of many ex ters
to receive the Dutch concert, a few hints as
to the adjustment of the instrument for that
purpose may be useful.

The aerial is connected to terminal 4, and
the earth wire in series with a variable con-
denser to terminal E. Suitable inductances
are plugged in the coil-holder, their values
depending upon dimensions of the aerial
in use.

For the H.F. circuit, Bumil:jpt Coil No. 200
15 recommended, if 00005 mfd. condenser 1s
employed.

the batteries and other necessary com-
ponents have been connected, the switch on
the front of the instrument is placed to neutral,
the “ two-way ”' switch marmed to the left,
and the strap bridging the reactance terminals
opened. Proceed to switch the three filaments
on (the H.F. valve not too brightly at first).

With the moving coil set at an angle of
45 degrees, rotate the A.T.C. and H.F. con-
denser simultaneously wuntil the music is
picked up. The filament current of the H.F.
valve should then be ually increased and
coupling etc., adj for maximum signals,

ing particular care that the set does not
oscillate. If desired, and in order to reduce
number of adjustments, the reaction coil can be
shorted and the set brought to 1t most sensitive
point (viz., just on verge of oscillation) by
gradually brightening filament of the H.F.

valve.
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As a marter of interest to readers, it may be
mentioned that the concert was received well
in London on August 6th with the instrument
described and a very poor aerial. There were
three pairs of telephones in circuit. It was
also quite good with two valves and the same
number of telephones in use,

For the transiton to the * two-valve™
position, viz., one H.F. and one detecting,
the Dewar switch is turned to upward pusit‘i:iin
(o ite to the position shown in ograph)
mdpprif: L.F. vah?:’ filament switchem. This
last movement being optional.

It may be pointed out that the vacant
terminals or lugs of the Dewar switch can be
utilised for other switching combinations.
For instance, for reversing the reaction leads,

THE WIRELESS WORLD AND RADIO REVIEW
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etc., etc.; however, for the sake of wiring
simplicity such refinements have been pur-
posely omitted.

If now only one valve is required, viz., the
detecting one, the Dewar switch i1s turned
upwards, the two-way switch to the nght, and
the leads to the reaction terminals reversed.

If it is desired to add the L.F. valve
behind this one the Dewar switch is replaced
o neutral position and last valve fhlament
switched on.

In conclusion, the writer hopes that he has
not been over explanatory and trusts that this

article may be of use, Fmaﬂy to thusc
amateurs who make use o
and Answers " column of this juumal

An Experimental Wireless Station

By G. W. MORTIMER.

HE accompanying pho ph shows
I my wireless station at I, Street,
Yeovil. As it might interest other

amateurs [ give a short descrip-
nion as follows :—
At the right of photograph
a single valve set with loose
coupler, using V24 or “R"
valves and also arranged for
crystal reception should the
accumulators fail at any time.
In the centre of photograph
can be seen the set I have
just completed, using two
valves and honeycomb coils
for tuning. This set 15 ex-
tremely good, and signals are
sometimes too loud to keep the
telephones on your head. Itis
to use either two V 24
or “R" valves. Those seen in
o are one French “ R ™ and
iswan ECz, this combination
giving good results. The two large coils shown
on the set are specials for the Dutch concert,
etc., the usual coils, eight in number, are seen
at the extreme left of photograph in front of the

H.T. battery box. On the top of the battery
box is a short wave crystal set on which I

get ships, etc. All the apparatus is of my

own construction with the exception of tele-
phones, which are Brown's 4,000 ohms,
I can get all the usual stations, telephony.
etc., quite loud.

c
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A New Rectifier

By V. BusH and C. G. SMmITH.

The following abstract of a paper presented to the Institute
describes an entirely new form of rectifier with cold electrodes.

the that in order lo

of Radio Engineers, New York,

The tube is developed from

produce tomisation there must be sufficient space between electrodes
to allow collision to take place. If the electrodes are

close fogether, collision may still

take place if the mean free path is extended by the application of a magnetic field.

a new form of rectifier. Briefly

described, it consists of a pair of
electrodes surrounded by a moderate pressure
of gas, the conduction between the electrodes
being definitely under the control of a
magnetic field. The electrodes may both be
cold, as thermionic emission is not utilised.
The device has no definite current limit,
except such as is imposed by the heating due
o losses. It is adapted for high voltage
purposes and has a very long life.

Ounly one of the simplest forms of these rubes
will be described and its theory developed,
for a complete analysis is very involved.
However, such as is here presented
can be quite accurately checked with such
a tube of the to which it strictly applies.

Gascous uction between electrodes in
a gas at low pressure is considered
an erratic and unreliable phenomenon. When
such conduction takes place in a glass tube
with widely electrodes, the phenom-
enon decidely earns its undesirable reputation.
The problem in the development of this
rectifier has been to bring this conduction
under control.

Conduction between widely separated
electrodes in a gas at low pressure, assuming
that the electrodes remain sufficiently cold
to bar effects due to the thermionic emission
or vaporisation of the metal, takes place by
reason of ionisation by collision. In a gas
there is always a certain small amount of
spontaneous ionisation and under a potential
gradient of sufficient magnitude, the number
of ions rapidly increases, for the speed
artained by the freed eclectrons becomes
sufficient, so that upon impact with neutral
molecules they knock them apart, producing
ions and more electrons. The process 15 thus
cumulative until sufficient current flows to
reduce the potential between the electrodes to
a definite value, depending upon many factors.

Tl—[Epurpns:ufth.ispap:;istuinlm&m;:

In order to produce gaseous conduction
proper, therefore, two factors are necessary;
first, a potential gradient sufficient to produce
ionisation, and sufficient distance
between electrodes for collision to take place.

If two electrodes are so situated in a gas that
they are nowhere separated by a length of
discharge path of the order of magnitude of
the mean free path of an electron in the gas
used, and at the pressure present, and if there
is no magnetic field present, then there can
be no gaseous conduction proper between
such electrodes at any potential difference
whatsoever. [onisation by collision cannot
become cumulative, for in the great majority

of cases a usly freed electron drops
into the without impacting with a neutral
molecule. The space berween the electrodes

is thus kept clear of free electrons and ions.

The conduction which takes place due o
the spontaneous formation of ions is extremely
minute, and is the same sort of conduction
as takes between electrodes in air at
atmospheric pressure and at potentials below
the point of corona formation, which conduc-
tion can only be detected with difficulry.

It is, in fact, sufficient to prevent conduction
that all lines of electrostatic stress between the
electrodes be either short compared to the
mean free path of the electron, or else be
interrupted by an isolated body capable of
accumulating a charge. Very many forms
of electrodes may be constructed to urilise
this principle, one or two of which will be
illustrated in this paper.
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The tmbe of Fig. 1 will conduct at a
comparatively low potential if filled with,
say, h 0 a pressure 0.1 mm.,
even although the distance of separation A be
much less than the mean free path of an
electron in hydrogen at this pressure. The
mnﬂucnunwﬂuk:plw:nhngpaﬂuam:h
as the one shown dotted.

However, a tube such as shown 1n Fig. 2
will not so conduct ; for the only long lines
a]ungwh:chm:lactmnml]rbcpmpcll:d by
the potential difference are interrupted by
the glass walls, which will accumulate a charge
nndruduc:th:grudlmt in the gas to a low value.

Such a tube, with properly
ﬂluanudcle:u'nd:s mllnntpaulm.tcrmmp:rc
at a putmlnl d:ﬂ‘:rmm ten thousand
volts. course at high potenual
g'rld.ll:nts, of the urdl:r“;? magnitude of a
million volts to the mchnrs:n very peculiar
effects may be produced; but not EAscous
conduction proper.

A tube which insulates by reason of the
short path principle may be rendered conduc-
ting by the introduction of a magnetic field
of proper value, and in direction perpendicular
to the lines of electrostatic stress.

When an electron, moving in the short
distance between two electrodes, is acted upon
by a magnetic field, its path is curved and
thereby | . Moreover, the increase
in length of path of an electron starting from
the cathode is gradual, with increasing magnetic
field strength up to a certain value, and after
that it becomes very sudden. This sudden
increase occurs when the path curvature is
such that the electron completely misses the
opposite electrode.  The electron paths
between plane electrodes for various field
strengths are plotted in Fig. 3 to render
thl%hcdur i i

magnetic field stren just
to make the electron thus mm:“ﬂ;?“w gite
electrode can be calculated. Its value nds
upon the potential F between -electrodes,
their separation a, and the electron ratio of
:Iurgnnummm,thus

T \ﬁﬁm LW
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or, if E is in volts, and a in centimetres, we
may insert the value of ¢/m and wrnte :

H=3""TEgaum. @
for the critical field strength.

Let us now construct a tube such thar the
distance straight between electrodes is too
short to ionise, bur such that the path of an
electron is just made to miss the opposite
clestrode sufficiently long to ionise, Assume
a high potential in accordance with the shor
path principle Apply a magnetic field to
this tube parallel to the electrode su:t'an:
Then when this field is increased to the critical
value, the tube will very suddenly conduct

freely. The electrons fly in long paths and
ionise impact. The positive ions thus
formed drop into the e and produce

secondary emission of electrons from the
surface. The new electrons also pursue long
paths and ionise in turn. Sm-::nn:mnmujr
knock several electrons from the cathode, and

each electron may make several ions, the process
is cumulative ; and the discharge builds up to
a point determined by the external circuit.

It may be noted in passing that the critical
nature of this phenomenon gives a simple
method by which the value of e/m may be
checked experimentally.

A rectifier may now be constructed. Con-
struct a short path tube and place it in one of
the usual rectifier circuits. Apply to the tube
an alternating field and a uni-directional field
superposed. Adjust the field such that durnng
one half cycle it is correct for conduction,
and during the next half wave, not. The tube
will then rectify completely.

This, however, is not the simplest construc-
tion. Ej,r using curved electrodes instead of

lane electrodes, a permanent magnet ma
E:usedmsupﬂlyaunj-dirmﬁnuﬂﬁdd,anﬁ
the alternating field dispensed with.

If concentric cylinders are used for elec-
trodes and suitable arrangements made to
rmd:rﬂt:cndpnthsa]mshurt,muia]ﬁ:ld
l:m:hgu'l:q:ne:r strength will render the rtube

ucting. However, it may be shown,
that the critical field strength is now different
cfi
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for conduction in the two directions In fact
the critical field strengths bear the same ratio
as the diameters of the cylinders, that is :

Hh

7 Janli A S S S (3)
Thus for conducrion with the outer cylinder
negative, the critical magnetic field is smaller
than when the inner is negarive.

Fig. 4.
arranged with cylindrical electrodes
and supplied with a permanent axial field,

A tube

intermediate between these two critical
values, will then conduct in one direction
but not in the other. This gives a very simple
rectifier indeed.

By suitable choice of diameters and field
strength, the tube may be so arranged that
it conducts in one direction as soon as the
potenual across the tube rises to a value
sufficient to give ionisation by
collision and secondary emission,
that is to one or two hundred
volts depending upon the gas
and electrode material used. It
may also be arranged so that
when the potential in the

ite direction rises to this
same value the field will be
already too weak for conduction.
The tube will not then conduct
in the wrong direction for any
value of voltage up to that
which destroys the insulation
or otherwise allows the tube
to flash over

Certain other benefits may
be obtained by the use of non-
uniform fields; but the con-
sideration of these effects will
be reserved for later trearment.

Another model of the tube
is shown in Fig. 4, and in
Fig. § it is shown supplied
with a permanent magnet and pole pieces for
producing the axial field. A section of this
design is also shown in Fig. 6
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The inert, monatomic gases are preferable
for filling these tubes, because of their lack
of chemical action and low potential drop.
Using helium and aluminium electrodes, the
drop in the tube is in the neighbourhood of
150 wvolts. Under these conditions the
disintegration of the electrodes i1s very shght
when operating normally.

Since Ihcugguling of the electrodes occurs
largely by reason of
the heat conductivity of
the working gas, it s
unnecessary to run the
clectrodes very hot m
order to dissipate
considerable amount of
loss. A tube 7 ms
(178 cm.) long, of
the type illustrated
above, will handle 230 milli es ©oon-
tinuously with the electrodes well below a red
heat. There will then be about 40 watts loss
in the tube. . o3

The output depends, of course, on the volt-
age htmgtpr:mﬁcd At 4,000 volts a current
of 250 milliamperes represents an output of
1 kilowatt. Several am may be passed

through such a tube for a short interval.
The voltage current characteristic of a tube

Fig. 5.
depends largely upon its design. With the

arranvement shown above, the voltage drop will
rise about 10 per cent. fromnoload to full load.
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The wave form of potential delivered by
a rectifier depends, of course, upon the circuit
in which it is used. The * S tube isamm;ﬂ:t:
rectifier, as no appreciable current passes in the
reverse direction. A pracucally constant drop
of 150 to 200 volts is inherent in this particular

enser
ripple in the delivered voltage may be reduced.

As a rugged, Iﬂn%-liwd. relatively inexpensive
rectifier there will probably be many uses to
which this tube can be put. In particular,
it should serve as a convenient source of
direct current for use in thermionic valve
transmitters, particularly for high powers.
It should make also a convenient piece of
labora a tus.

Thnﬂpﬂrmr; necessarily limited in its
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treatment to merely an introduction of the
device. The authors will very much welcome
any suggestions as to ways in which it will
be possible to make this new instrument of
greatest service to the practice of radio
telegraphy and telephony.

A Micmphﬂne Amplifier

HE instrument illustrated in Fig.
I which is now on the market, 1sdeﬂﬂqng
of special attention. It is a new type
of microphone amplifier, which is particularly
suitable for use where it is desired to amplify
speech or music before conveying it to a loud
E::Bktr, The instrument has the special
ture of giving very great amplification
without any serious distortion.
The instrument is operated with a 6-volt

Fig. 1.

L O

E B ———— a0 ——

Fig. 2.
battery of dry cells, and
the only uth:rtcrnunah
are those for connecting
direct from the output
terminals of the wi
receiver and those pro-
vided for connecting a
loud speaker of 120
ohms resistance. A dia-
gram of the internal
wiring of the amplifier
is given in Fig. 2.
The microphone am-
plifier consists of a
differential microphone
connected to a reed,
which 1s operated by an

magnet is :dmstabl: 50
that its position can be
varied in order to bring
it as near as possible o
the reed without act-
ually touching.

UNIVERSITY OF MICHIGAN
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The Equipment of 2 PV.
- By G. SMmiTH CLARKE.

HIS station is of home construction,

and may be described as a ** universal *’

station as far as the wavelength range
of the receiver is co g

RECEIVER.

In the receiving apparatus one to six valves
may be used without the employment of any
switches. There are three stages of high

frequency amplification, using either trans-
former, resistance capacity, or reactance

capacity coupling, easily in . Next
comes the detector v:nl?r., followed by two

A switch is provided which gives either
loose or direct coupling to the aerial, and a
reversing switch is employed for reversing
the direcion of the reaction coil though
reaction is seldlom employed when HF.
amplification 1s used.

aerial tuning condenser is of o-0011 mids.
capacity, and the closed circuit condenser
000055 mfds. with a vernier ©-000001 in
parallel. The condensers are Sullivan type.
THE TRANSMITTER.
The transmitter is built on the lines of the

Station 2 PV, Kemlworih.

stages of low frequency amplification brought
into circuit by means of jacks and plugs.

Condensers for transformer tuning may
be plugged in across either primary or
secondary.

Long wave tuning is done on home-made
honeycomb coils available up to 30,000 metres,
Short wave coils up to 500 metres are single
layer Litz wound.

R.AF. choke control set. It is licensed
for use with artificial aerial only at present.
The circuits in use have been accurately
calibrated.
All English and European stations can be
read without the use ©of * phones,” the
Western Electric loud speaker (rewound w

120 ohms), working directly off the phone
transformer. Several American stations can be

LUNIVERSITY OF MICHIGA
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read with phones on table.
with aerial cut off.

Telephony is very loud and clear; on six
valves FL concerts and weather r;::)pom
can be heard in the garden. The Dutch
concert can be clearly heard 100 yards from
the loud , that is, just about as loud
as Croydon, but much clearer. I have received
L:Icﬁl‘:i’nngfmmthcfn amateur stations :
2 AW, 2QU, 20Q, 2HF, 2KD, 21Q,
2NA, 2LG, 2KQ, 2SP (orB), 2NC,
2DL, 2ML, 2KO, 2ND, 2FH and
2 UY.

FL comes in

2 PV. Showing H.F. Intervalve Transformer
in position.

2MT was very good on 700 mewres, but
is subject to a great deal of interference on
400 metres. Amateurs on 440 metres are

coming in very strongly, while Marconi
House on 360 metres is very nearly perfect

in all respects.
Ever increasing numbers of * howling ™
sets are a great nuisance, and I think that at
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present this is the greatest problem in amateur
radio, and one which should receive the
earnest attention of every wireless society.

Afu:rumn:htmuhlnmrhd.rynﬂh I am
now using Siemen’s H.T.3 Leclanche batteries
for high tension supply. These are excellent,
and during the six months they have been
In use have given no trouble of any sort. I
shall never go back to dry cells.

Notes

A Visit from Americas

Mr. Milton B. Sleepar, whosse nams ia so well
known in this country, as well sa in the United
Htatea, has recently paid a short visit to England.

There 18 no doubt that Mr, B waa much
impressed with the quality and finish of wireleaa
apparatus of British manufacture, and he ex.
pressed regrot at being unable to extend hia viait
to the provinees owing to lack of time. Mr. Sleeper
is & keen advocates of closer sascciation between
British and American amateurs, and we may be
sure that on his part heJwill do all that is possihls
to hri.ng this about.

« Leon Deloy in London.

Mr. Leon Deloy, of 8 AB, Nice, is visiting this
country. His includes a number of
callsa on personalities in the world of amateur
wireless, even nu- in.r afiald as Aberdeenahire, whers
he ia wisitin m::a We understand that
after leaving Iu.n will go to Holland
for the purpose of uup!ﬂ':t.:ng G. We have had
the pleasure of meeting Mr. Deloy in the company
of Mr., W. J. Crampton.

Radio Telephone Range Tests.

The United States Bureau of Btandards is planning
to conduct comprehengive tests to determine the
effective working ranges of radio telephone com
munication when using vlnuu.n kinds of transmitting
and receiving seta. plans have been
outlined for this work, and some correspondence
conducted in regard to it.

Dutch Concerts.

In view of the fact that chan in the wave.
longths, ete., of the . i concerts from
the Hague are anticipated, details are omitted
from our calendar this weak ; though it ia under-
stood that there will be no interruption of these
conoarta.

Competition at the Concours Lepine.

Competitions of Industrial inventions are held
Ann at the Concours Lépine which was founded
by the late Prefect of the S8eine in 1801, This year
wireless will form the subject of one of the com-
patitions. Exhibitions will ba hald on the Cham
de Mars from August 25th to October Ind, of all
kinds of wireleas receiving apparatus and of processes
of manufacture. Experts are to lecture on wireless
subjecta.

UNIVERSITY OF MICHIGAN
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Herne Wireleas Stalion.

The * Leading-in'" Insulators for Aerial and Earth Sereen and Urdsreiry

Fround Earth,

Mew American Direction Finding Stations.

Nine American companies interested in the manu-
factune of radio direction finders met at the Bureau
of Standards to confer with the Assistant Becretary
of Commerce, the Bureau of Lighthouses, and the
Burean of Standards, regarding the production,
post, installation, calibration, and maintenance of
radic direction finders on sha

It was announced that the 1;‘I'Ikt-pmrl|'|:1|||am. of Comi-
maesree has decided to install the following stations
for the purpose of direction finding: Boston,
Nantucket, Cape Charles, Columbia River, Puget
Bound, and, if funds are still available, Delaware
Bay, Los Angeles, and Blunt's Reei., These are
in addition to the two new stations at Diamond
Shoal (off Cape Hatteras) and San Francisco Light
Vessel.  Three other stations have been in operation
in the vicinity of New York Harbour for over a
vear at Ambrose, Fire Island and Sea Girt.

As a result of the conference, arrangements will
be made through the Bureau of Lighthouses,
between the manufacturers of radio  direction
finders and the operators of steamships for the
trial and demonstration of direction finding equip-
ment  produced by the several manufacturers
under conditions of practice,

Eiffel Tower Weather Warnings.

When the weather reports are reccived by the
Eiffel Tower the forecast is issued locally by bell,
Three strokes announce rain, six frost, ten storm
or hail.  Meteorological reports are  issued by

wireless telephone daily, at the following hours,
0450, 1215, 1810, The wavelength used s 2,600
metres,

Conference Report on Wireless at Sea

At the International H:Elping Conferenoe thres
Committess were appointed one of which was to
examine the question of life-saving appliances
and wireless telegraphy. The reports of thess
Commiltecss are now psaed.

With regard to wireless, it was decided 1o
recommend amendments for the purpose of allowing
partial as well as total exemption for coasting and
short sea trade vessels, and for permitting of the
installation of un automatic calling apparatus under
prescribed tests as to efficiency. With regard to
thie choice of navigational instruments for directional
wireleas, the Committes think that shipowners may.
without risk, be left to chooss their own time and
method for its adoption, and that the fewer
LGovernment regulations that are applied to it the
more satisfactory will be its development.

Book Received

Troawicarl Frecrmierry. By H. T. Davidge.
B.8c.,, MLE.E., and Robert W. Wutchinson.

M.Se., AM.LEE. (London: W. B. Clim.
{'niversity Twtorial Press, [a4d., High Stred.
New Oxford Strect, W.C. Pp. 514. 8}" x §".

106, fid.)

Original from

UNIVERSITY OF MICHIGAN
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Wireless Class Formed at Huddersfield.

Wireless telegraphy and telephony are to be taught
at a special class to be formed at the Huddersfield
Technical College providing a minimum of fiftesn
students agree to attend. Such is the decision
of the Education Committes of that town.

Cost of Swedish Station.

A Btockholm report says that the wireless
station which the Radio Corporation of America
will erect on the West Coast of Sweden is to cost
3,700,000 crowna. It is expected that the station
will be completed next year,

French Army Grand Manomuvres.

Experimenta are to be conducted in wirelesa
tolegraphy and telephony in conjunction with the
grand maneuvres of the French Army, which will
take place between September 10th and 15th.

A Broadcast Recelver de Luxe.

The accompanying photograph is of & Broadeast
Receiver which is being manufactured by Marconi's
Wireless T-ul:ﬁri.ph Company, Ltd. Aas can be seen
from the illustration, the walves and other
lnpgl-l'lhll are contained in the top where the turn-

le of a cabinet gramaphone, which the instra-
ment resembles, would ordinarily be located.
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Useful Wireless Plugs and Jacks.

The accom ' illustration shows a very
useful design of plug to be used in copjunection
with jacks of a type of which & number of different
deaigna are marketed.

The use of pl and jacks gives a very neat
appearance mlluguhud lut, a.f:i this particular
requires onl one hole for fixing in the panel,
sorta of swi can be condensed into amall
, and pl and jacks may be used for such
;P“urpﬂlﬂ u.f uﬂ:tchmg in filament, connecting
across  different  valves, intarvalve
tranaformers at the point of insertion, ete. The
jacks illustrated have nickel silver springs with
sterling silver contacts, and the plugs, which are
soundly cons , have & special tyvpe of grip
for taking the flexible leads.

New Companies

Among the new ivate companies which have
just been are ths following :—Messrs,
G. F. Sugden & Co., Ltd., capital £5,000 in £I
shares, electrical mginmva., telegraphy, telephony,
radio-telegraphy and radio-telephony engineers, ete.
Hecrotary, Mr. G. F. Bugden, B, Albert Square,
Manchester. Seottish Wireless Telephone Supplies,
Ltd., capital £1,.500 in £]1 shares, to manufacture
buy and sell apparatus a.pp-arltmm.ng to wireless
|mt.u.l|u.ta.m1u {telephone or telegraphic), ete. Regis-
tered office, 82, Crown Strest, Ahurdun Bouth
Wales W:Lmlm Installation Co., Ltd., capital
£2000 in £l shares. To carry on huuinm T
indicated by the title, Secretary, Mr. W. H. Liles,
I8, Weat Bute Btreet, Cardifl.

Calendar of Current Events

Saturday, September 2nd.
Crovoosy WineELess annp PHYSICAL Sociery.
Meeting.

Monday, September 4th.
IkrEy axp DistreT WineELEss Sociery.
8 pm.—At Begent Café, Cowpasture Road,
likley, Morse Practice.

Tuesday, September Sth,
Transmission of Telephony at 8 pm., on 400
metres, by 2 MT, Writtle, near Chelmaford.

Friday, September Bth,
LeEpa AND INsTRICT AMATEUR WIRELESS
BoCIETY.
5 pan.—Lecture on ** Automatic Telephony,"
by Mr. H. Mortimer,

BeiveperE AND Districr Rapio AxD SciesTirFic
; BociETy,
8 p.m.—At Erith Technieal Institute, General
Meoeting and enrolment of members,

Secretarics of Societica are reminded tha! Notices
af fortheoming Mveetings must be received af leaat
fen daye before the date of publication of the iasue in
which the Notiee iz lo appear.— Ep.,

UNIVERSITY OF MICHIGAN
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Wireless Club Reports
NﬂTl—Undrlhu.hndmpmlﬂiuruﬂﬂhﬂmdhpnpubﬁmﬂmhuwhqumﬂl’m

Clubs and Societies. Such reporis showld be submitied

sovering Latter in the axaci form sm which ey

nulnnpmmdmmmwuﬂlh mmmummwnﬁmmq

Asterlak denotes

WWMHMMM.‘

Homn. » 18, Portobello Btreet, Hull.

On August l4th, Mr. J. Nicholson gave a most
instructive lecture on " Aceumulstors, their Uss
llrd.ﬁl:n.in.“ The chair was oocupiad by Mr.
Hy. Btrong, Aoting Vioe-President, and there waa
a fairly gﬂud number of members present. At
the outsst the lecturer apologised for not being in
a pogition to impart some information on the
subject that he had y wished to obtain,

that is with tn the of the manufacture
of the plates, etc,, but he hoped to do so in the
foture. After i abont the warons com-
t parts of & type of scoumulator,

& then dwelt at some h upon the treatment

which this article should
to obtain the best out of it. H&nhhdlnumbu
of cases in which accumulators had been compl
ruined by the Arst charge and emphaaised
"-rurr strongly to all present tlmt it is the frst
given to this articla which determines
It-l future usefulness. Mr.
subject well a8 he daily comes in contact with
all classes of this work.

The lecture proved very instructive to all present,
and a number of members joined in the discussion
which followed.

Mr. Nicholson was accorded s vote of thanks
for his lacturs,

Haveral new memberas weara -u-lu-c;t-u! inal
the first lady. They were lm:urdud. a hearty
waloome.

Mestings of the Bociety are now held on the
ssoond Monday and the [ourth Friday in each
month, at the Signal Corps Headquarters in Park
Street, where intending membera will be weloomed.

Radio E tal Assoclation (Mo
mﬂmﬂd District).* MEATEI T

Hon. Bee ., Mr. F. E. Bailasy, 157, Trent
Boulevard, West Bridgford, Notta.

A monthly meating of the above Asso-
ciation waa held on July 27th, in Room T4, Mechanics'
Inlﬁh.lh. Nottingham.

Lo e Rl s “‘iﬁﬂ o
t u:mtm ure
on :?;msmlu- during i hP this times,
howrever, mthﬂ.w. wurk-unlj" meﬂ.drl.'-
ings and disgrams which Mr. Carpenter presanted,
it was evident that he had spent considerabls
time in compiling same, and the lecture was most
interesting and instructive. The lecturer clearly

explained the functioning of sach component part
ulthuﬂaw seta used chiefly in France during the
War. !

Mr. Carpsoter also exhibited & Cerman trans-
mitting and ressiving set combined, and explained
details of construction which were very interesting.

At the close of the meeting Mr. Thomton proposed

given if one wished

fl-ﬂ»

HNicholsom knmows his

before Societies. An

tlnnwtthﬂuﬁ"tr.lulﬂuht!

all

h“mlr will be hald im Room W,
Huhlnnl‘ Institute, N st T3 pm
on Thursday, A 3lst.

Mrﬂulﬂ-nﬂurnfuuhg-u-
Hon, Bec: Mr. D, H. Eads, " Gatra™ |k
Sedgemere Avenus, East Finchley, N.2.
July 21st and August 4th, Mr. J. F
Btanley, B.Be., gave the fifth and mxth of his seoe
of lectures on theory of wireless. In these be
dealt wery fully with the walve and ita msotion
outlining the electron theory and then going onto
deal wit ut:;.rl.utlmlmunmrm H?lhn;-uld by
EEHI'I “ﬂmmm‘h L8 Ccurve
mt-iﬁt:.g-nn ar tion could be obtained
After going tho y over this d, Mr. Btanky
explained and contrasted amplification at high ad
low frequencies, and finally described the specal
methods of reception necesary 1o receive contimaome
wave
On July 28th, Mr. F. L. Hogg gave the second ol
hin lactures on the construotion of wirelsss appamtus.
He dealt with the various methods which & oos
valve sot could be increased to form s multi-vabe
set, and described fully the various types of high
and low frequency amplifiers.
Membership of the Society is still increasing
are now over 50 members. Mestings a

still being held regularly each Friday evening #
the Literary and Boientific Inuhtm
Bouth Highgate, N., and will contzoe

thmughuutttmtummur lndummuth.ahhd“
season i over the sutumn programme will be
arranged, and shouald prove of considerable assistance
to members, especially those who are comparstivel)

ﬁ: Hn:lnnm Tizﬂm

will be pleased to rece
anquiries mem 'p+nrmllhuphlld
to soa In maembers at the Institution o
Friday svenings batwesn 7 and 9.30 p.m.

Stoke on Trent Wireless alli Experimental
Boclety.*
Hon. Bec. Mr. F. T. Jones, 360, Cobridge Foad.

At a meeting of this socisty on Thursday, Augoe
17th, Mr. R. W. Bteel (Asst. Hon. Bec. ) was appointed
as third member of the Technical Committee, It ws
decided to appoint another member on the Workng
Committes, and as there is & fairly large Students
section, to have a Btudenta’ repressntative oo th
Committes. Mr. Schofisld was scoordingly elected
aa the Studsnta’ tative.

A reeclution was passed to co-operste with the
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YMCA snd assist them in every possible
way on the oocssion of a lecture and demonstration

iralses - which proposs to hold in November,
Ths Booisty also to hold an Exhibition
and Demonstration late this year, or early in the new

Voar,
ta are to be entered into to secure
the services of lecturers from several Wircless

Boaisties during the

3averal mm% of the interference
caumed h}mlﬂﬂmﬂmrhﬂiﬁmm
mﬁﬂﬂhlﬂmh,muthuumtn“mlhh
and so interfere with the of the concerta
by other amateurs in the district. It wea thought
that thess amateurs were doing a great deal of harm
to amateurs in general, and, if the practice continued
the Postmaster-General would prohibit the use of
regenerative circuita altogether. This noodloss
annoyance waa, no doubt, not caused purposely, but
wasa dus to the i mnlmth:nmrwwhfh
& sat in oscillafing it is to receive
If thoea unwitting dnfmlmmmulhd tmﬁﬂ:g-
who had wireless receiving seta and knew how to use
them, -nrjamudl-m.mlm , they would soon
learn how to avoid this truuhin with satisfaction
to thaﬂuﬂlm and to those with whom they wera
interferi It was suggoested that, with the aid of
direction apparatus, to locate thess offenders
and to warmn them of the nuisance they were causing,
and if the practice continued after that, to report
them to the Postmaster-General. It was desided
to send an official protest to the Wirelesa Bociety
of London.

It was much regretted that up to the presemt
the necessary pormission to proceed with the
erection of the serial had not been received. It is
hoped that this will be remedisd in the near future

meeting closed after a little buzzer practice

Stockton and District Amateur Wireless
Soclety.

Hon. Becretary, Mr. W. F. Wood.

The usual monthly meeting was held in the
Concert Hall in the Mallaable Workmen's Institute,
Stockton, on Thursday, August 10th, under the
presidency of Mr. J. Muleaster, supported by
Mr. 8, . Marston, Vice-President, and members
of the Committes. After the usual business had
been transacted the President distributed the prizes
given by members of the Bociety for the most
expert readers of the Morse code, open to members
under the age of aﬁhtﬂn yoars, and which were
deservedly won by Mr. R. Burnand and Mr. J. E.
Laven.

The rest of the evening waas taken up by a
leaturs given by Mr. W. B. Ward (of the Middles-

iraless Bociety) om " H Frequenecy,
wlunuﬁhwl- illostrated by lutullﬂhhndlr bmueght
Ig the lecturer lm- this mesting.

A.wh thanks was proposed by Mr. Mulosster
mdnanndudh}rﬂnuncu]urﬂmuvhmhm
enthusisstically endorsed by the many members
pressnt.

The Beckenham and District Radio Boclety

Becretary : Mr. J. F. Butterfield, 10, The Closs,
Elmers End, Becksnham.

The above Bociety is now in full swing. Although
such & short time elapsad since the inaugural
mesting over thirty members have been enrclled,
and many applications for membership are being

735

received. At s meeting held on Thursday,
17th, it was decided to hold the meetings

at 114, High Btrest, Beckenoham (at the sde of ths

" Dorothy " Tea Rooma), on Thursday evenings at

B.15 p.m.

A Committee was sppointed to draw up Rules

and also to arrange & syllabus of Lectures snd

ﬂnﬂltui-:"lll 19th, tha Socis
, Angust iaty gave &
saooeaaf dnmunﬁh'lhunltﬂuj.mfudhh

of the Beckenham Allotment Bnmnqr beld at the
Technical Institute, when by B Pearmission
of the P.M.G. Lieut W-l.'nr {EDMi Breatiord,
kindly transmitted music st varous intervals
which were received sctly and with marked
number of * listeners-

Bgos.
This Society bids fair to be very popular in the
district, man lications for membership being
‘Em.mtim A junior section

n-nlmrud at
has been formed for those under the age of 18.
Ladiea are also welcomed as members.

All applications for membership should be address-

ed to the Hon. Bec.

Barnoldswick Wireless and Technlcal Soclety.

Hon. Bec, Mr, J. Balderston, 8, Clough Terrace,
Barnoldawick.

A mesting of the above Society was held on
August 16th at the (Gladstone Liberal Club. At the
termination of the usual 30 minutes buzzer practios,
& Locture was given by Mr. A. G. Petty, B.Se,
entitled " Magnetism."

The lecturs was deliversd to a very snthusiastic
andiance, and was augrmented throughout by wvery
intereating and highly instructive sXperiments.
The members are exhibiting & keen appetite for
technical know Rapid progress is anticipated,
and thanks to the [m:t- that several of the members
are skilled in scientifio matters, the viaion of
suitable lectures doss nor present any dl#ir:ult-]r

The Becretary solicita applications for member-
ship from any gentlemen in the locality,

Bridlington and District Wireleas Soclety.

Hon Sec. Mr. M. Horspool, Darley, Marton Road,
Bridlington.

The first meoting takea place at the Liberal
Clab, Quay Road, Brdlington, at B p.m. on
Thursday, August 3lst. All who are intercated are
invited to attend.

Fulham and Chelsea Amateur Radio and
Soclal Soclety.

Becretary, Mr. R. 8. V. Wood, 48, Hamble

Btreet, Fulham, 5.W. 6.

A meeting was held on August 15th. The minutes
of the previous meeting were and the rules
of the Society road, each being dealt with
separately and passed unanimousl pt rula 10.
A suggestion that the entrance fee {rumnuunt-mﬂmg
wvigitor, if finally becoming a member, should
be deducted from his account was agresd upon.

A vimitor, Mr., Witta, saked as to the libarty of &
visitor ing at any meetiog, and Mr Martin
(the Financial ) suggeated an addition to
rule 15, which was carried and will appear in the
rulea.

Mr. Cox was clected Tressurer. Mr. Martin,
Financial Secretary, Messrs Saunders, Hawthom,
Johnson and Reginald Wiggina to the Commitiee.
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The slecting of one lady for the Committes waa
postponed until sufficient ladies were present.

Mr. Mather and Mr. Butterworth were elected
Auditors.

All the above elections were passed unanimously.
The mesting thep closed with a vote of thanka to
the Stanley Ward Conservative Club for once again

OO

The nett receipta for the evening were
£4 17s. 8d. Members enrolled, 37 gentlemen, two
ladies, and 4 juvenilea, From Fulham 20, Chelsss
12 and outside ares 11.

8t. Barnabas Wireless Club

Hon. Secretary. Mr. B. H. Hardy, 26, Pound
Lane, Epsom.

This Club has changed its name from the Epsom
and District Radio Bociety to 8t. Barnabas Wireleas

Club.

On A Tth, Bank Holiday, a Fete waa held
at Woodeote House, E in aid of the Epsom
and Ewall Cottage Hospital, and the 8t. Barmabas
Wireleas Club gave onstrations im Radio
Telephony from 3 p.m. until 8 p.m.

The set used on this occasion was a five-valve
(1 HF., 1 Rect.,, 3 L.F.) receiver loaned to tha
Club by & member, Mr. H. Panfold, the results
obtained being highly successful. Unfortunately
the clubs loud went out of action
immediately before the demonstration with the
result that about eight pairs of had to be
utilised in ita place. With this arrangement,
however, 150 to 200 people were able to listen-in
duri the course of the afterncon to telephony
including the two excellent Marconi concerts at
6 pm. and 8 p.m.

t is hoped that the efforts of the Club added to
the succeas of the Fete.

The club holds meetings on Mondays and Thurs-
days from 8 to 10 p.m. in the Parish Room, Hook
Road, Epsom.
Otley and District Wireleas Society.

* Hon. Becretary, Mr. N. Weeton, 24, Guycroft,
Otley, Yorks.

The mesting on Thursday, August 1Tth, was not

veg well attended, due no doubt to holidays.

the abssnce of the Chairman, the Hon. Sec.
opened a discussion on type of set to be built for
the Club's use. After an interesting discussion
it was decided to atart on & five.-valve set, 2 H.T,
rectification and 2 L.T, with & multiple tuner.
The scheme is an ambitious one, as aven transformers
are to be wound by amateur members. It is
esarnestly requested that all members endeavour
to find more ':;litlh]r gquarters than thoss at
presant occupied, s facilities for posed aerial

Bishop's Stortford and District Amateur
Wireless Association

Hon. Becretary, Mr. J. Cooper, Halfacres,
Bishop's Stortford.

A meoting was held at Halfacres, Bishop's
Stortford, on Friday last, when Mr. W. 8. Filby
occupied the Chair. A paper was given by the
Becretary, Mr. J. Cooper, entitled, * Notea upon the
Construction of & Bimple Receiving Btation."  This
was illustrated by blackboard sketches and dealt
with serial and sarth systems, tuning spparatus
and crystal rectifiers. Parts of the spparatus
described were passed round for inspection, and
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it was shown that any amateur with ordinary
mechanical skill could make up an sfficient T;
capable of receivi distant morse & t
Wma concerta ﬂtﬂhphnuy within m- of
30 miles. The apparatus 1 for use with the

was such as could be adapted latar for use
with valves, and this conversion will be the subject
of a subsequent lecture. On the motion of Mr.
Attres, seconded by Mr. Bose, & vote of thanks
was accorded Mr. Cooper for hia s

Communications should be addressed to the
Hon. Becretary.

The Durham City and District Wireless Club.

Hon. » Mr. Geo. Barnard, 3, SBowerby
Btreat, Bacriston, Durham.

The fourth meeting of the above waa held at
headgquarters (Y.M.C.A., Claypath), on Friday,
August [8th. The meeting wes well attended,
several new members were enrolled. It was very
pleasing to note the pressnce of lady membera, and
Shair waa very ably taken by the Rev. T. F. Berkine,
CHAIT WA s A
of Hhﬂdfnrhh..m :

After the minutes were resd and & most
interesting lecture was given by Mr. Geo. Barnard,
the Hon. Becrotary, on ** The Production of Hi
Frequency Oscillations.” He confined his nnﬂﬁ
chiefly to the * spark " method, leaving the more
advanced "' valve ' tranamission to be discussed
at a future mesting. After pointing out clearly the
difference betwesn static charges of slectricity and
elactro-d i b demonstrated the affects of
static induction and described thoroughly the action
of & condenser.

Frequency, amplitude, wavelength and dampi
wers shown disgrammatically upon the black
Inductance and upmitmuphhud in & most
& ementary [ashion, the uxing severil helpiul
analogiea. (/penand closed cacillatory circuits wore
shown upon the blackboard. The methods adopted to
va~y the amount of induotance and capacity, hereby
var.ing the wavelength produced, were also ahown

Tha lecturer wos ily thanked. After ths
announcoments s most lively discussion took plsce
Questions ware asked co ing the last lecturs on
"“The Electro-Magnetic Theory,"” and also upon the
leature just given. Atmoapherics were discusssd,
and the secre pointed out the advantage of a
* double pole change-over switch,” a0 that the
apparatus ocould be disconnected from the serial
at will, at the same time connecting the asrial 1o
oarth, the aerial when 80 connected acting as a
firat-class lightoing conductor.

Mr. Sargent, F.R.A.8., of the obssrvatory, Dur-
ham, has consented to give a leoture at some
future date.

It was decided to hold the mestings every
Friday. The fourtesn da interval, however,
WO still bs adhered to ween the important
moetings, leaving the altarnate Fridays for Morse
buzzer practice, demonstrations an i Ty
of minor importance,

The mestings are atill open for intending rmern bers.
It is hoped shortly to organise & fisld day also a
social evening. Another meeting held on Friday,
Auguat 26th, consisted of buzzer practice, five
minute spoeches and small demonstrations wth
apparatus kindly lent by Mr. B. Kelly (Hoa
Treasurer). The merite of a free library for the
membare will also be discussed.
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Questions and Answers

NOTE.—This section of the magazine in placed af the dwposal of oll readers who wish fo receive adrice
and informalion on maliers pertoining fo both the technical and non-technical sides of wnreless work, Readers
showld comply with the following rules '—(1) Each guestion should be numbered ond wrilien on o separale sheet
on one mde of the poper, and addressed "' Queshions and Anscers,” Edior, THRE WiRELESE WoRLD AND RADIO
Review, 12/13, Henricita Streel, London, W.0.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers o see whether the same queries have not been deali
with before. (3) Each communicalion sent in fo be accompanied the ** und.e[tuu'er.u- " o
mhjuutdlumgdw-aﬂmnfmumenunﬂlm.lhshmnfjmdmgm (4)
name and address of the querisl, which is for reference and not for publication, (o appear al | !n-j::qfwery.uhut
or sheets, and unless iypewrilien, this should be in block capitals. Queries will be annvered under the initials
nﬁﬁmﬂnfihmnpnﬂdﬂnﬁ,ur.lfmdmmd under o " nom de plume." (B) I'n view of the fact that a large
proporiion of the circuiles and opporaius described in these anmwers are covered by palends, readers are advised

before making use of them, fo salvfy themeelves thal they would not be infringing palenis.

(6} Where o reply

through the post umgmmduwryguwmﬂ senid an must be accompanied by a postal order for the amount of

1a,, or 3a. &d. for a mazimum of four quesiions,
oTe P,

In wview of the serious interference which an
oactilaling receiver can couse fo all other receivers
in s neighbourhood, U s understood that for brogd-
caal  uxg certainly, ond ibly for all
wavelengths, the ' Postmaster. Emm ul. u.!u.rs
allow no type qf mrlm-n' which i» copable of ose
and so energinng the cerial, esther directly or I.ﬁ.ru-wh
any circudd coupled fo .

TM necessary  consequence of i resfriclion
that if reaction of the iype commonly wsed in the
pauumﬂmphyad & must be in such a way thal
mmpﬂl}ﬂm h.ﬁ mm

range o receiver, Rowever |
rmhmmlumplﬂ,mdwﬁﬁwﬁdmrm
of fillament vollage or plaie vollage the sef s worked.

In order fo comply with this requirement, o 8
essendiol that the reachion codd showld be sufficiently
loosely coupled to the oerial inducionces s nol o
sel up oscillafions or allernatively the reaction might
be arranged between the grid and plale circuits of a
hlphfr-equem# amplifier as shoun on p. T16 of this

H'slh'mglyurys readers who are making or wsng
sete of the weual recching lype do either (1) reduce
the amound of reachion which Hhey can employ lo
such an exiend thal they are perfectly salisfed that the
#ed can never oscillade ¢ or (2) lo owd oul their reaclion

endirely,

** C.L.B."" (South Norwood) makes enquiries
aboid four pretious guesfions submilled,

Thess guestions were dealt with in reply No. 44
of this reries.

*J.B."" (Dublin) asks (1) For crificiem ﬂrf
Sfour-valee set.  (2) If any advantage would be gained
by wning o grid polendiomeler as well as, or in place
ﬂfﬂgﬁdmﬂdmr (3) How fo arrange for reaciion
h g remslance copocHy circudd given fo VWD
on page 303 of June 3rd weue.  (4) What lelephony
and Morse mlations should be heard on four valves,

(1) Quits O.K. (2) Potentiometer might with
advantage be added to the firet two valves, con.
denser and leak being retained for the third.
{(3) Put the reaction coil in the anode circuit of the
third valve and couple it to the ing coil. [4) Not

many &t t. You might hear 2L0O, 2MT
and with an open serial, but hardly with
& frame.

(7 Four gqueations 8 the marvmum which may be send in ol

i E&UTIOUE " (Essex).—We regret thnt. wa
cannot adviae f.L iona relating tn

“R.G.W.' { ledon) asks {11
variable iransformers g t.ha besi all-round
(2) For a cwrcuid o ceriain ﬂ-qlﬂrmnh
(3) Using o G-voli accum what & the manimum
number of filamend rerstonces roguired.

(1) Quite & good methoed, but not capable of
COVEring a8 Iung ranged of wavelength as either
registance ocapacity ooupling or interchangeable
plug-in transformers. (2) A suitable eircuit is
shown iIn Fig. 7, 438, July lst issue, which
includes the switching arrangement asked for.
{(3) One only i needed, although an additional
poparate control to the rectifier is sometimes useful.

“C.LW." (Johannesburg).—(l) Two H.F.
and one detsctor would ba hest, but we know of
very little telephony in prospect which will have
an effsctive of 1,000 miles. (2) The use of
reaistance-capacity coupling savea the provision
of &8 pumber of intare tranaformera to
cover various wavelengths, but it is very insensitive
balow 1,000 metroe, '

“ALW." (Sheifield
to @ reply to ** L.H."' (Mansfield), in June 10ch
woue, whal would be o sullable A.T.I. (2) If a

referred fo in the reply da  correctly
(3) Dada for making the ranaformer
in the same di . (4) Range of set descrided,
ond if ¢ would receive 2 MT and PCGG.

(1) 8" = 6" of No. 22. (2} Potentiometer is
quite correctly wired in. It need not be edded if
zincite-bornite i used. (3) For the intervalve
trangformer use & core | x 4" of ifon wires,
with windings of | oz. and 3 oza. of No. 44. An
additional telephone transformer of normal type
must be provided if L.R. telephones are to be used.
(4) Up to about 30 or 40 milea from a broadeastin
station. This set is unsuitable for 2 MT or PEG&
at the disiance. The circuit of Fig. 3, page 501,
July 15th issus, is much better.

"“IRIS " (Derby).—The aerial arrangement
submitted appears to be the best that can be done
in regard to the tram lines, but we are afraid that
induction mg be bad, particularly with a five.
valve set. & do not think you will ba near
enough to any broadeast mtation to good
results on & nu.iiu valve set. "

asks (1) H"'l'.di reference

connacied.
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“* M.G."" (Clifden).—We are afraid your require-
ments ars rather vague. We cannot give detailed
instructions for making & set in these columns, but
the circuit might be ss in Fig. 1, page 404, June
24th issue. AT.L, 87 x 8" of No. 22, Coupli
eoil, 3 % 3" of No. 22. Closed ecireunit ooi
7" = 6 of No. 26. Condenser, 0-0005 mids.
Grj'nta.i—m.rhumndum. Aerial sa long and high

ln|':|-nm 'Et-u i1
(Peckham) has o Type 2846,

mnt'l'-l. Hummi Wireless Sed, and asks if @ @
poanbls to converd ¥ wnio a orysial recennng el

We are unable to identily this set from the figures

give, which do seem possible to use. If you will
et us have some description of the instrument,
giving aa much electrical information as possible,
ﬂmtmplﬂl.ﬂd to advise you

“W.B."" (King wmt-m‘mwn] asks (1) For
o diagram fo convert o fype 18 Marcomi crysial set
indo o ons-valve set.  (2) If 220 volis A.C. tronas.
Jormed down fo B or 3 volis io pud through a molor-car
ndustion coil would b suitabls ahori range frana-
mission. (3] If there w @ thing os being

Fig. L

(1) Alter the set to the diagram shown (Fi
(2} Probably, but we cannot give ¥y
to step down to, as this would d on
winding of the coil. (3) Bcresning poour in
special cases as, for mu:lmm,h]rﬂupmm of a
mountain mass betwesn transmitter and recsiver.
In other cases cause may be wvery difficult to
ascertain, and when ascertained it may be difficult
to remove. (4) Present arrangement of crystals
s O.E. It is not necessary to short the battery
tarminals srhen no battery is employed.

‘““R.G.P."" (Salford) asks (1) Winding data
Jor certain alab induciances. (2) If o variomelsr
funer i suilable for receiving telephony with a thres-
valve amplifier. (3) Winding dﬂalz Jor certain
H.F. itrans

(1} With a seriea condenser of (<001 mfds. the
coils should have the following number of turns—
25, 50, 80, 1256 and 150. (2) Yes. (3) We cannot
give the exact data, as the values vary considerably
with slight differences in the way the wires fit on.
Try ebonite formers 14" diameter, with win

from 30 turna per coil to l.hnn'.‘. 220, winding

one coll over the other with insulation of varying
thickness of paper.

““ DSMOSIS *' fma-}uh;{u Amount of

No. 26 wire and mize of F. inier-valee

mfm-lﬂ{ﬂ'hmdmdlwm {ii!nrdupm

of a one-valve telephone fransmitier for five

mt. {3) WMHW#JMRM
speaker. (4) How to lisen-in on hia owom

transmission o telephone ronsmitier.

'_I{]] About 40 turns on a former 5" diameter
or each winding, windings separated by two or

t-hmu layers of paper. Exact adjustment must be
made by urpm'lmmh (2) Bes gluqum (Fig. 2).
L 1

g

| SRR

Fal

A

(3) We do not think this instrument, which is
coversd by patenta, is on the market, at any rats in
this country. (4) Crystal and telephones might be
‘t.u.ppud across & few turns of the A T.I. as showsn m

B

A GC.M."” (Brasil) asks (1) How to add s
inductances o the Marcons 700 funer ko obioin 0
wwavelength up fo 20,000 metrer. (2) How to et
o erysial in place of a ** Q ' valee in the Marcomi 53F
amplifier. (3) Address of Jor reliabls firm
of American wireless telegra insirument maker

(1) The tuner is not suitable for alteration i
this way without opening up and introdocng
saitable coils in sach ciremt. It wounld bes meeh
smpler to make an entirely freah tuner for the
purposs. (2) This also cannot be done withowt
extensive structural alterations to the instrumest
You might, of courss, tap off a Jead to the ancde
of the last H.F. valve ugh a crystal and tek-
phones and back to the H.F. positive. (3) We do
not know of ta holding of American goode

“G.B." “Jnlh{l}.rﬂrniwnjlu
fwo-valve circusd (2) If 4 would recsiee
PCGG.

l —6 3]

"'-,'1

5”

I
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“ H.W.P."" (Birmingham) is having dificully
in short wave recepbion, and asks (1) For alleralions
in the connection of his three.valve receiver, to admit
of either one valve being used alone, or all three.
{E}me&umafhucmuﬂiuqqu

improvement in the receplion nj"

sufficiently loud for operating a loud s peaker.

(1) Ber Fig 4. (2) Your diagram is rather
involved and somewhat difficult for us to follow.
Why have you connected your two condensers in

lel ¥ A closed circuit condenser ia much too
arge for use aa a Vernier. The smaller condenser
might be used with advantage for tuning reaction
circait mand should be bridged across ite ends. 1
think your main trouble 8 due to inability to tune
critically, mainly because yvour plate circuit is not
provided with a tuning condenser. Ebonite
extonsion handles on the condensers would facilitate
eritical tuning. (3) Thia ia shown in the diagram.
For short wave telephony reception it is essential
that you should connect the variable condensers in
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brightness nearly equal to that of the usual metal
filament lamp. Condensers must be moved until

signals are heard, and then further varied to improve

the si strength Increases in the value of the
unllﬂdmn' condenser should be mmp-mad by
increases in the value of the reaction tuning con-
denser and closed circuit tuning condensers. The
reaction coil should be moved away from the closed
circuit coil as far as possible, a8 this will eliminate
re-radiation, and at the same time probably produce
greater signal strength, and finally, readjustment of
the various condensers may be made during re-
ception. (2) Yes. A 3 or 4-valve low frequency
amplifier can be connected in place of the ordinary
telephone receiver of the ordinary land line tele.
rhnma, and the output terminals connected to the
oud speaker as you propose ; or if it is only your
desire to produce of great intensity, & micro-
phone battery and step-up induction coil are con-
nected in series, The secopdary of the coil is
taken to the grid of the first low [requency valve
the remainder of the connection being as is usoal in
a low frequency amplifier. For producing speech
by this method of intensity considerably above that

- |—r—|
"l
| H
= I g
: h
o
=
' =
|
==
Fig. 4.
series with the serial tuning inductances. (4) Your of the ordinary veice, you will require at least

nerial is not very high, and is lower than both
house and tree, which is not the best arrangement.
Cannot you arrange Lo erect a light mast on the
roof, as shown on p. 260, May 27th issue ! And
cAannol you & to erect o iwo-wire aerial ¥
“JH.C." {W.-I} asks (1) For an explanaiion
of the process of * tuming in." (2) Whether a low
_I"rcqumrg ﬂdﬂmﬁﬂmmhﬂ.ﬂjﬂm{ﬂp
the strength of signals in an ordinary telephone

reoeiper (not wireless ).

~ {1) To completely describe the process of " tun-
ing in " si Llr:.t.l'uﬂrhu}ﬂn-n:luurlunpn. If you
could fin friend who could give you a few

minutes’ t1:||1'.1u|1.. you would easily the whole
proceas, and the help that you wul!nq] from him
would be far more than we could myuumt-un
pages.  In brief, you should |:|nmrt. coils in
the three.coil holder whose wav ranges
tally with one another. The filamenta should be of

five valves, and as & result there may be some
distortion, unless specially designed intervalve
transformers are uwssd. Of course, telephony is
a:a'l;ryn considerably distorted by the loud speaker
i 1.

“*J.E.R."" (Kingsbury) wishes lo make a crystal
sed and asks {t]} f_ifialhs :m:ﬂf in the Reinartz Tuner
can be oval or rectangular, using the same quantily
af wiire o8 given in the iseue of May 13h. (2) Ifa
cryatal could be wsed with this funer and valve added
kader, (3) Can celluloid be wsed os an insulador,
(4) Would three wireless sialions within five miles
give a beginner any brouble,

(1) Yea, if desired. The wavelength range will
come out slightly diferent according to the shape
ﬂC::llflayﬂi (2) No, not at all effectively. (3)

uloid i not a very good wireless insulating
material, but may be used if nothing better is
available. (4) Probably not, at any rate on a

o
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cryatal set, but we should advise using & two.circuit
loose coupled receiver,

““A.T.1."" (Ealing) asks (1) Of what height
musl his aerial be to be eficient. (2) If a twin or
single wire aerial ix the better.

(1} The aerial must not be less than 20° high,
preferably 30°, N H.—You cannot use reactance
with & crystal set. [2) Use a twin wire, 7/24 or
pirnilar size of silicon bronze or galvanised stesl
will be suitahle,

“* T.H.B."" (Holyhead) gives a list of parts and
asks if they can be made info a set ; if so for suitable
dimensions,

0-0005 mifds. condenser. Potentiometer former,
6" w 1" wound with No. 36 Eureka. Tuning
inductance, double slide, 9 = & of No. 22,

AW.S." (Tooting) asks for criticism of a
ircui and whether the values employed are correct,

The circuit 18 O.K. and the values are gquite
suitable except that the parallel A.T.C. should not
be used at short wavelengths,

“*CF.H." (Nottdngham ) asbs (1) For a corcuit
diagram of a five-valve receiver embodying 2 H.F.,
0 rechifier, and 2 L. F. (2} A dingram of a seven-
palve receiver using 3 H.F., 1 rectifier, and 3 L. F.
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et will probably not tune besond 1,700 motres
When the aerial tuning condenser is connected in
parallel the reaction codl with its tuning condensers
will probably tune to 2,500 metres. (3) To load
the aerial we would recommend you to use a number
of basket coils, assembled along an ebonite tube,
and from one another by about §”. If
these coils have an internal diameter of 2°° and an
extornal diameter of 4 and are wound with No. 28
N&.C., you will reguire from § to 10 to load your
aerial to & wavelength of 6,000 metres,  The closed
circuit need not necessarily be further loaded, s
it will probably function aperiodically, but if you
want precise tuning in this cireuit, and are desirous
of working with fairly loose coupli between
aerisl and reaction circuits, it will need to have
a few basket coils connected in series with it
(4) We cannot understand why you are able to
receive amateurs’ stations loeated in various

of London, snd yet have difficulty in receiving
2LO. In our experience 2LO can be received in

London on the simplest type of erystal set, whilst
if more than a few miles away, for many of the
amateurs you mention a single valve receiver at

lewst i required. Make two special basket cols

Fig. &

(1) Bea Fig. 5. (2} The method adding
H.F. and L. F. circuts is easily apparent.

“V.H.T.L."" (Hampstead) asks (1) The name
of @ wireless sociefy in his disfricl.  (2) The marimum
wavelength of his acrial when connected to a tuning
eoil consisling of 167 turns, 417 in diameter.  [3) The
dimengions of a loading coil required to fune fo 6,000
metres.  (4) Why it is that he is able to hear all of
the more important London amatewr stations [and
particularly 2FQ), and yet is unable to receive the
transmissions from Marconi House as foud as from
the amatewurs,

(1} The nearest Society would probably be
Highgate Wireless Society, and the address of the
Becretary is Highgate Literary and Secientifie
Institution, S8outh Grove, Highgate, N. (2) Your
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for short wave work, consisting of 44 turna of No
26 D.A.C., and having & mean diameter of 2]
Bridge the reaction coil with a tuning condenser,
and place one over the other to give reaction effects,
and we think you will find it difficult to miss the
signala which ';.rnu complain you are unable to
receive succeasiully.

“JLR." (Newcastle-on Tyne) asks (1) For
eriticism of a erystal set.  (2) For criticism of aeral,
(3) If certain 2,000 okm tele phones are suitable for
tele phony.  (4) What concerts he should hear,

(1) O.K., except that the potentiometer should
be wound with eureka, .or similar wire, instead of
capper. nge probably up to about 3,50 metres.
{E]]Eut Dl;lf.F Bring down lead from the end of

Ha
tha aerigl nearsat to ths house. (3) Yes. (4)

Original from
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Probably none umtil the broadcasting station at
Newcastle starts tions,

“pP.T.G." {Iﬂll-'l Rise) is MMH a long
rmqu multivalve receiver, and asks (1) for a circunt

fwo H.F. m.mm
md1mﬂm s parallels for the aerial

oul (a) one
; (&) ene H.F. and one L. F. Hudmrngmu.u
condsnsers and resistances.  (2) Particulars
m#mwm-mm
tronsformers. (3) Details of construction of
hlrﬁqulmy transformer and telephone frana-
he best fype of valves as H.F. detector

Budum Fige. 6 and 7. (2) Use 1"
pn-hﬂ:.ﬂl. ebonite :u:lull.ﬂf'mmurnn which towind the
transformers Fﬂmvllwlugsnmmﬂyhamuwad
mtn one and mnlung tapped holes. If you are
of u.lmg: transformers of various values and
baving them interchangeable. Where more than
ona H.F. transformer is used, it is essential that they
shall all have exactly the same values, or otherwise
one transformer will filter out signals on wavelengths
on which the other will te beat, Wind on
the required number of turns for the wavelength
required in the form of a single layer, and insulate
primary from sscondary with a ai layer of empire
eloth. As an approximate guide, turns of No. 40
B.8.C. give 600 metres. Make primary and secondary
windings both in the same direction, and the two
leads passing from one end of the transformer are
taken to grid and plate. (3) The bobbin should
measure 1§ long by 1} in diameter. The core,
which should consist of fine soft irom wire, should
have a dinmeter of 5/16 of an inch, and the pri
should be wound to s depth of 7 with No, 48 8.8.0.,
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and the to 1} with No. 48 8.8.C.
Th&m:'u-mmuhuul‘:lphnhunthlulllungthudd-
of the transformer, those from one end being inter-
meshed with those from the other. For the tele-
phons transformer wind the primary of the same

S |

I

Fig. 1.

dimension ms just given, but with No. 48 8.8.C,,
mdthumnndnyuhuhmu-mudnmtm,hnt
with No. 34 8.58.C.

“*“J.H.J." (Rotherham) asks (1) Whether hia
circuil is suilable for the reception of telephony
with a single head telephone receiver and “R™
valves, and (2) the capacity of the variable condensera
in oerial and reaclion circuils,

Your eircuit 18 incorrect. The lmP].lﬁar ia built
up on the resistance capacity prineiple, and
should therefore include high resistances of the order
of 50,00 chma im the plate leads. Resistance
capacity coupling, however, is not efficient for use
on short wavelengths, and vou will be well advised
to use & single valve receiver with tuned reaction
pireuit, followed by one low frequency amplifier,
and if this does not satialy your requirements, you
might add one stage of high frequency amplification.
{2) For short wave reception, the serial tuning
condenser should have 5 maximum wvalue of 0-00]
mfds., and & small blocking condensar of value of
about 0-001 might be connected in seriea with it to
provide fine tuning. The condenser which bri
the plate cireuit should have a value of 0-0005 mfds.,
Both condenserg should be of the air dielectric type.

Fig. .
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“*J.D.B." (Kintyre) asks if a circuil which he
rubmits, consisting of the waual tuned aerial tireuwil
with coupled plage circuil, ia suitable for the recepiion
of C.W., a whth the addition af amplifiring valves,
broadeasted telephony. (2) Whether the addition of
ong H. F, and one L. F. would permil of receplion from
PCGG and 2ZMT. (3) If not, how many valves
would be reguired, and (4) Suitable circuir,

(1) Yes. (2) and (3) Yea. (4) See Fig. B.
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“ELECTRON '' (Gloucester) asks (1) If
the enclosed diagram of circuil @@ correct. (2) If
the Wrille and Parie music can be received in
Flovcester, [3) How lo make a telephone trans-
Jormer for 300 ohm telephones. [4) What valus
grid leak fo uee wilh this corcuil. |

(1) Yea, (2) Possible, but doubtful in the case
of Writtle. (3) Usea coreof §” x 4" of iron wires ;
for the primary winding 3 ozs. of No. 44 and
secondary 6 oza. of No. 32 (No. 28 is too thick).
(4) About 1 maﬁ:hm. Adjust by experiment.

“*J.L.5."" (Huddersfield) asks (1) With re-
ference to a five-valve circuit why ¢ No. 5 called a
" telephone transformer,” and Nos. 3 and 4 L. F.
transformer. (2) Where he can oblain the pluge
and jacks. (3) Types of ecoils and econdensers
recomnmended lo wae wilh his gef,

(1} We cannot say without detailed information,
but unless the set is to be very inofficient it is
probably designed for H.R. telephones. There is
no hard and fast distinetion between intoer-valve
and telaphone transformer. (2) Try the makers
of telephone apparatus, such as the G.E.C., or
various wireless dealers advertising in thia magazine.
(3} Any of the normal types ahould be satiafactory.

“RECORDER "' (Isle of Man) has troubles with
hirx relay and asks for adeice.

Your aerial is very poor. Your =i 73" wire
would probably give better resulta than the com-
bination. Thers are various possible explanations
of the unsteadiness of your circuit, e.g.—(1) Varia-
tion in voltage of sither battery. (2) A discon-
nection, partial or complete, in one of your grid
windings. (3} A soft valve., (4) Leaky windingas
of your relay. Almost all are stationsa work on
a double note in the way you mention for Leafield.
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This is becauss they signal by making a slight change
of wavelength, not by switching on Ing off their
power.

“L.R.H." (Birmingham) asks (1) If the
diagram submilted 0 suilable for a beginner and
cm;;d. (2) What 1.Fl;rqdrﬁeﬂgﬂ- range wouwld a cerfain
winding give. (1) What and capacily condenser
should he ua-u:.: i y

(1} Quite O.K. and suitable. (2) About 1,200
moetres, (3) Varable, air di-electric. Capacity
about 0-0005 mids.

““A.L." (New Brighton) asks if a cerlain
circuil f8 correel,

The eircuit shown is quite O0.K. except that when
the A.T.I. and A.T.C. are in seriea the first valve
i tapped across both. The valve should be tapped
acrosa A.T.1. only, and this should be on the earth
mide of the A T.C.

" T.K.R." (Norwich) asks the gauge of a
sample of wire and whether suitable for an aerial
(2) Whether crystal cirenwid shetched 15 corred

{l) No. 7/268 cable ' The wire ia quite muitahle,
but we do not care for the braided cotton covenng
for an waerial, as it is lishle to lead to dielectne
losses and is very unsightly. (2) Quite O.K.

““AMPLIFIER '* (Folkestone) encloses @
diggram of a three-valve circuil and asks where the
reaclion condenser showld be infroduced,

The eircuit shown is 0.K., except for the direct
connection batween the first grid and the last plate.
The reaction condenser should be introduced in this
leadd, and can be fitted with B seriea swiich if
deaired,

““ G.J."" (Lelcester) asks for adrice as to i nstalling
a one-valve 10.wall transmiller,

Your guestion is too general for us to assist yon
much. e might say apply to the P.M.G. for s
licence, buy & set from a reputable maker and erect
as large and unscreened serial as ible and then
#tart work, but this is pomsibly not the adwvice you
require. If you will lot us know the aciual poind,
eg. (type of circuit, proce, method of construction,
insulation or adjustment, type of aerial, ete., ete.)
in which you are in difficulty, we should be happy to
advise, but & treatment of all the possible questions

iming out of your enguiry would require about one
complete issue.

“B.AW." (Ealing) asks for criticiem of one-
valve #et.  (2) Capacilies for various condensers in
#. (3) If & can be made of mica and foul,

(1) Cireuit ia 0K, sxcept that when the plug
is insertad in either IT or III the corresponding
grid winding should be broken, and all valves not
in use should have their Alament current switched
off,. (2) A and B 0-0005 mids. C and D 0-001
mida, (3} A and B should be wvariable, of air
dislectric. O and D might be mica and foil, say
4 mil. mica & sq. L'ﬂ]l.]nl;-fﬂ\"ﬂﬂlp per pair of foils,
and four foils.

Y JAY (West Somerset) asks (wo gueshons
abow! his cerial,

{1} By all means eérect & 40" mast at B, The
raiging of any part ol an serial is almoat always

advantageous, whatever the general co ion
of the land or aerial may be. (2) We ahould prefer
the single one.
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'C.H.T." (Mildenhall) ﬂh_fwnaﬁlﬁm:ﬁf Wa nn-ummmtl._fnutn add one high frequency
. wpalee sel suilable for recephion of short wave Mnmdmlﬂdihmdmhm‘:;ujﬂnr,u:hnvnin
© o wmy, for making wuse of several components  the circuit diagram, Fig. 10. “
¢ v on hand, advise you on questions relating to ts, and the

Fig. B circuit we recommend to you ously embodies

I
|

r

‘ Jg%

e

it
S |
B e ] jni;n.l:
. 4
Fig. 8.
*“*H.A.H." (Rotherham) has a two-valee the use of patents held by the Marconi Company,
receiver consisting of the detector fo oscillator  but we believe that the Marconi Company will have

valve, followed by one note magnifier, and asks how no objection to you making use of their patents for
to add two additional valves in the wmost efficiend experimental and research purposes. A statement
manner, and whether the circuid we recommend on the subject appeared on page 479 of the July 15th

VEJ &

Fig. 10.

would infringe Marconi polents. He also asks for isaue. The list of regular transmissions which we
girnes and wavelength for transmission by the various  publish from time to time has been revised and
slalions, accompanied the issue of August Sth.

Original from

UNIVERSITY OF MICHIGAN
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“RADIX ** (Nottingham) asks (1) For
criticiam of @ circwid skeiched. (2) If an H.F.
tmm#rmar and would give results.
(3) Where can he in a chart of wireless sladiona
and their wavelengthe, (4) If a cerlain arrangemend
af aerial ix satisfaclory

{1} The circuit is incorrect. Alter as in diagram
given to J.8. (Liversedge) below. (2) Yes, it
should definitely improve resulta, (3) Bee chart in
imue of August 5th, 1922 (4) No, this is
undesirable. ]

" J.8." (Liversedge) asks (1) For eriticism
of a cirewit. (2) How fo add hwo L.F. valves.
(3) For dimensions of a loose coupler fo lune down
o between 150 and 800 mefres with o 0-001 myfd.
condenger,

Fig. 11.

{1} Circuit is quite 0.K. » t that a lel
sondenser of 0-001 mfd. is highly undesirable for
short waves. (2] See diagram (Fig. 11} (3)
0-001 mfds. is too big, and 0-0005 mids. for the
closed cireuit dimensions might be primary 6 x 3"
of No. 22, and secondary 5 x ]i of No. 24.

W R.E.B." (Bristol) asks (1) .i'{ a eerfain
arrangemend of hia aerial is 0.K. (2) If a tramway
system will interfere with his recepiion. (3} If he
acill be able fo receive T MT with hir aerial. (4) How
many valves will be required (o receive 2 MT.

{1} It would be better to bring the parial load
outside the building as close as possible to the
instrumenta, staying it as far as possible from the
walls all the way. The bathroom waterpipe might
be used for the earth, but under the circumsatances
an sarth burisd outside the receiving room would
probably be better. (2) It may give some induction
trouble, parti-:ulan{qu much amplification s em-
ployed. (3) Probably, eapecially if maodified as
suggested. (4) Three valves should be aufficient.

" A 8." (Bayswater).—(1) S8es Fig. 2, ;rgn
313, May 13th issue. (2) Core ‘i” #* 4" of irom
wires, H.R. winding 3 ozs. No. 44, L.R. winding
§ ozs. No. 32. (3) Range would probably be up
to about 20,000 metres. You should get all the
larger Europesn stations, and American stations
ander favourable conditions.

“ DW.T." (Cambridge) sends o
of a valve and asks (1) Best grid polential
owcillation, (b) rectification, (c)
(2) How the grid potential is applied.

(1} (a) Almost anywhere. (b) Without 3“"1
condenser about minus 4, i.e, the lower ben of
the curve. From the charscteristic the valve would
appear bad as & rectifier. (¢) About mero, ..,

am pﬁ,fm:?
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the straight . {2) By means of potentiomeler
across the L.T. battery, with additional serics cells
il necessary.

“ J.D,B." (Greenock) submils a m vader
eireuil for eriticiem and asks (1 & 2) Iftwo il be
mﬁﬁaﬂh.m&hﬂuﬂuﬂhﬂu@hhm
at Greencck, or if three valves will be necessary.
(3) Wha! arrangement of valees to use.  (4) TIndicats
additions necessary o cirouit to obtain H. F. amplifico-
Hon.

{1} No. “The side of the closed circuit condenser
remote from the grid of the valve should be con-
nected to the negative end of the filament battery.
(2) At least three valves will be required for
gatisfactory results. (3) One H.F., one detector
and one L.F. in & arrangement. (4] Fig.
2, page 304, June , shows a wery good
cirouit for a complete receiver, the first
which is arranged for H.F. amplification,
arrangement being suitable for your set.
: “E.T.}' {Seaham Htrhnur}guh )
diaggram o a two-valve nole magnifier to be odded
to a single valve panel with swiich
nole magnifier, fo

%

phornes with a two-valve sel

O HT+ _ o
D

To

TEnaALE

™ LT
Fig. 13,

(2) Information” i
pertainty. It might

ey

|

SHARE MARKET REFORT.

Prices as we go to press, August i5th, are ;—

Marconi Ordinary ie .. £3 6 0
v  Prolerence 2 16
.. Inter. Marine.. .t 1 96
w  Canadian - 10 &

Radio Corporation of Americs ;—
Ordinary Wi - 1L 868
Prefersnos .. i i 14 3
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EWIpapar.

A New Condenser for Wireless Receivers
THE DUBILIER TYPE 600 MICA CONDENSER

The illustrations show twa Lypes of this new condenser for wireless recelwing c'renits,  These copddensers have the same perfect mica
Irdnlation, the same high efficicney and th same permanciee of capacily as the Wrger Dabilier Mica Condensers tsed in wireloss
irapsmitiers.  Distortion when recoiving tolephony s often due to bad desizn of the components of the mesiver—thepefor
use efficient Dubilier Condensers in your roceiver to obtain the best oat of youar s=t.

With Clys for Grd Leak.

Without Clips for Grid Leak

PRICES.

Cupatities beiwesn 070001 and 0°001 mfl, L T
o0l . r0Bb . mclun" o=
Cuntensers -mmplﬂn with Grid Leaks - ?.H

TRADE TERWS ON APPFI !LH.TIL'-I"-

Both types of copdenser (wilh or wolbout clips for a grid leak) are Gtted with screw term asis 58 well 48 tagy for making
conseciiuus

. W
-

THE DUBILIER CONDENSER CO. (1921), LTD,,
DUCON WORKS, Goldhawk Road, Shepherd's Bush, London, W.12

Teleph vos— Ham lﬂl Telegr uma—Hivelicen, Phone. London. Code—Marconi lnbernalionsl

Vit our Stand No, 38,

All-British Wirelsas Foxhibition, Hortieultural Hall, Hq*p‘lq-rnl‘:r-] Ikt € dectabaer T
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STERLING No. 1
CRYSTAL W/T
RECEIVING SET

5[:1‘:-”:1“1. dcmgncd for use in connection
with the Wireless Telephony Broad-
Liﬂilll;__ Scheme, and 1s  suitable
for a range Ut' about 25 miles. ||

PRICE £7-12-6

Visit eur Siand Ne. 34, All-Brivish
Wireless Exzbibition, Horticulteral Hall
September 3oth to October Fth.

STERLING TELEPHONE |
3 & ELECTRIC CO., LTD. i
210-212, Tottenham Court Road, |
LONDON - : : WA |

Telephinne Mo, 4144 Masam (7 lines)
Tedegrams " Cucamis, Wesdo, London.™ |

Works : DAGENHAM, ESSEX.

‘ T el BRANCHES :
% kil | L NEW = P
| IMMEDIATE DELIVERY., OARDITT: & Pk P ‘

e —

“Wireless tor all”

Before you decide on the
construction of yvour set.
It will pay you to have

particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

This material is waterproof, immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di-electric strength, low specific gravity.
LET US QUOTE YoOu

SEND PJRTICULARS OF YOUR EXACT REDQUIREMENTS TO
THE MANUFACTURERS

LUNIVERSITY OF MICHIGAN
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Meteorological Wireless Codes.
By W. G. W. MrrcueLL, B.Sc, F.RAS. FR.MetS.

MeTEOROLOGICAL CODES.

1. The information reported in weather
telegrams may conveniently be classified and
referred to subsequently under the following
six headings —

(a) Su:fal::: observations, including barome-
tric pressure, wind force and direction,
temperature, visibility, humidity and
amount of cloud.

(b) Upper-wind observations, including
height, direction and force of the upper

(¢) Upper-air temperature and humidity.

(d) Reports from ships at sea (surface

observations).

(¢) Information regarding ice conditions.

{f) Forecasts.

2. Definitions in meteorology—cyclone and
anticyclone.

The terms “ cyclone ™ and * anticyclone ™
are so frequently used in weather reports
that it is thought better to deal with them
in a separate . Other terms, the
meaning of whnf; ﬂﬂm will be explained
as they occur. On the weather- -maps published
in the daily newspapers, places of equal
barometric pressure (reduced to sea-level
and latitude 45° for standard comparison)
are joined by lines known as fsobars. They
are analogous to the contour lines on a map
of land areas. The isobars enable us to readily
mthcshnpunflh:mmafh:ghandhw
pressure. Arcas of high pressure are called
anticyclones or “ highs,” and areas of low
pressure, cyclones or depressions or simply
“lows.” Where the isobars are packed dm]:l]y
together, the barometric gradient is steep
and the winds powerful. Now it might appear
at first as though the air would blow across

at right angles to the isobars from places of
high pressure to “ lows.” Any such conditions
would, however,
in an interval nme, ¥
perhap:mmndx the “ low " would become

a high pressure area and wice versa. The
effect of the earth's rotation under the moving

Fig. 1. Dine's High-preasure fube anemomeler Fm
o conlinuous record of the direction and velocily of
the wind. Every gust (however small) is recorded by
the wpper pen, whilst the lower, answering lo the
maovernenis of the vane oulside, records the direchion.

UNIVERSITY OF MICHIGAN



L

T46 THE WIRELESS8 WORLD AND RADIO REVIEW BerrEweEn 9, 1822

Fig. 2. NATURE OF WEATHER TO BE EXPECTED.

(Fag. 1I.}—COyelone. Typical Arrangement of Tsobars, North of the e , the wind Wows round the
depresmion counter clockunse in accordance with Buys Ballots' Law. winds are associated with
closely packed isobars, in which case the sion is deep. Rain near the centre of the ' low " especially
heavy rain on the north-east side with dull and overcast sky to the east and south-sast. Depressions usually
come up from the south-west or wesl and move across lowards the north-east or east. Signs of approaching
cyclone, fall of barometer, sirong south or southawest wind, overcast and cloudy sky. Signs of passing of
cyclone, wind changea to north or north-weal and increases in atrengith, barometer rises. Small arrows show
wind direction.—N.B. The broken line showa the track of the observer. For the other posiliona, conclu-
xione must be drawn from the diagram.

(Fig. 2.)—Anti-cyclone. In the case of an andi-cycle, the tsobars are usually further apart and therefore
winds are lighter than those associgled with cyclones, Usually fine and bright weather, seldom any rain and
then only light showers, some cloud. Anti-cyclones very often cover a very large aren. Their chief characterisiic
t2 that they move but slowly ond irregularly, often remaining abowt for weeka at o time, whereas all the
phenomena associated with a eyclone may be passed throwugh in 24 Aours.

e T TR

-.'-’
/""" e
-
L Oy .

%

{ria.g) G 7

(Fig. 3.}—Secondary Depression. A secondary isusually fournd onthe southern side of a *“low,” and when
associated with a deep depression the secondary often couses strong winds by crowding together of the isobars.
HmnyFmin and it'undﬂm ratorma are frequent.

(Fig. 4.}—V-shaped Depression. A wmore elongated ' secondary.” Signs of approaching V-shaped
depression—atrong scutherly winds, much cloud and very heavy min,u:n?m very mur{ud change MFIM central
portion of the depression passes over. Then rapid clearing of sky and falling temperature-and change of wind
Srom a northerly direction. The central portion is often a region of very heavy squalls.

(Fig. 5.)—Wedge. The long arrow points io a wedge of high pressure between two “ lowe.” Signs of
approaching wedge. A very rapid "' clearing up "' of weather and fall of wind after the passage of a depression.
Sequence of weather changes during passage of wedge. Frond of wedge, extremely fine weather with light
winds from north, then as central line of wedge passes, a change of wind from o south or south-west direction
Jollowed by rain and clouds associated with the approaching * low.” The wealfher is often comparatively calm
as the central portion of the * wedge "' approaches,

(Fig. 6.})—The " Col.” The typical " col™ is a narrow straight ** pass ™ betwesn two anti-cyclomes.
Thia region is the meeting place of winds from many differend directions and consequently fog in cold weather
and thundersiorma in hot weather are the phenomena associated with this type of isobar arrangement.

{Fig. 7.)—Straight Tsobars, An arrungement of isobars not frequently met with in these latitudes. The weather
experienced is wsually cloudy and rainy on the “low ™ pressure side and fine and warm on the high pressure side.
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air causes the latter to be apparently deflected
to the right in the northern
'I'husth:wmdhlnwu]mustﬂungth:dnman
of the isobars and reaches the “low ™ by a
kind of spiral course. In the case of an area
of high pressure, the wind blows round the
area of high pressure in a clockwise direction
to the line joining the centres of high and
low pressure.

Buys Ballots’ Law conveniently summarises
these issues thus: “ stand with your back
to the wind, the low pressure area will be

Fig. 3.
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the central meteorological service.  The
amateur will then be in a position to de-code
these (where necessary) and gain information
several hours in advance of the approaching
weather.

The * general inference™ (page 612,
The Wireless World and Radio Rewview, August
12th) is in plain language and needs no further
comment at present.

CODED FORECASTS FOR DISTRICTS. A speci-
men forecast in code is given below, together
with a brief explanation. For full information

g

FiaarL B W T - 1
v Lk “ﬁ: L If,. .
e .-"--.uti"'.‘lf"'_" LS ey _ .-. --{": %3’

g g Y, -

s q..l

e N e

e, ey gl & ety

Strato-oumulus elouds, taken from an aeroplans 5,000 ft, above the earth, and at 1,000 f.

ilsove Ehe clowd level,

on your left hand.” This applies only to the
northern hemisphere, the reverse is true in
the southern hemisphere.

Although the cyclone and anticyclone are
the chief arrangements of isobars met with,
there are other typical shapes. These are
illustrated on page 746, together with a brief
description of the weather %ssociated with each
type.

3. Having outlined the different types of
weather ‘associated with fvp'cal arrangements
of isobars, the next step will be to give the
codes used in the weather reports issued by

as to the method of decoding reference should
be made to M.O. Publication, No. 244,
“ Forecast Code for the Abbreviation of
Weather Forecasts transmitted by Telegraphy
or Radio-telegraphy,” which may be obtained
from H.M. Stationery Office, Kingsway,
price 1Is.

Group 939, England and Southern Scotland,
taken collectively (appended to the * general
inference » issued at 2030 G.M.T.).

SPECIMEN. (For decode see Fig. 4.)
09218. Baluc 16508 20042 19200 22457
22455 32024 40405 52427 90447 91501

Original from

UNIVERSITY OF CALIFORNIA
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90358 91521 91990 87000 86500 22463
32024 40304 52628 90346 91501 91521
giggo 87000 86500 ooBoo 81304 65885
97113 26885 95— 70639

The “check”™ groups are obtained by
writing down in-vertical columns the preceding
groups :

(a)
09218 0
16508 o | First p
20042 8 »of check figures.
19299 o
22457 o
22455 E‘L
32024 1| Second group
40405 3 pof check figures.
52427 ©
90447 4.
91501 6) _
90358 5| Third group
91521 8 »of check hgures.
91990 8
87000 5.
86500 Q]
22463 7| Fourth group
32024 1 pof check figures.
40304 1
52628 3.
90346 2]
91501 6| Fifth group
91521 8 »of check figures.
91990 8
87000 5.
86500 9} Sixth group
@) qoszg (s) JOf check fgures.
1-._,',_.__-'
Seventh group
of check figures.

The figures comprising the first six check
groups, are obtained by adding the horizontal
columns and writing down the terminal
figure of the sum thus obtained (i.e,
o+9+ 2+ 1+ 8 =20; check figure=o0).

Similarly the seventh group is the terminal

of each vertical column. The figure (5)
of the sixth group is the * Key ™ figure. It
is the terminal figure of the vertical column
(a) of check figures and it must agree with the
terminal fi obtained by adding the hori-
zontal row (b). The key figure serves as a
“ check ™ on the check figures.

MNow suppose an error of transmission (or

THE WIRELESS WORLD AND RADIO REVIEW
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reception) occurs in the group 19299 and
instead of this, 19499 is received. The error
is first detected on adding the horizontal
columns, the check figure 2 not agreeing with
that transmitted in the check group. Any one
or more of the figures 1, 9, 4, 9, 9, might
be wrong, but the error can usually be placed
by adding the vertical columns and noting the
disagreement with the figures of the seventh
check group.

Fig. 5. The ingenious recording melcorograph wsed

for making temperature, barometer and humidily

readings in the wpper air. The whole apparatus

weighs but a few num:::ﬂumi ie carried by a small
illoomn.

CompPLETE DECODE OF ABOVE MESSAGE.

Weather report based on obesrvations on
Monday at 6 p.m. (18h. G.M.T.). Depression
over the Baltic spreading East. Secondary
depression off South-West Ireland. Forecast
for 24 hours for Southern England—wind
between S.W. and W., moderate or fresh,
27 m.p.h. at 2,000 feet from 240°. Mainly
overcast at first with lowest cloud at a height
of 1,000-2,000 feet, slight occasional rain,
cloudy (cloud 2,000-3,000 feet) with passing
showers later perhaps thunderstorms. Visibility
good but slight local haze. Forecast for 24
hours for North England and South Scotland,
wind between S.W. and W., light or moderate,
28 m.p.h. from 260" at 2,000 feet. Cloudy
(lowest cloud 1,000-2,000 feet) varying
irregularly in amount, slight occasional local
rain or passing showers perhaps thunder-
storms. Visibility good but slight local haze.

UNIVERSITY OF CALIFORMIA
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On the Amplification of High-Frequency
Currents

By Puiir R. Coursey,

B.5¢c., F.lnst.P., AM.LE.E.

The general outline of the fﬂﬂcl;u'ng article 15 based

on a lecture delivered fto
Association on

January 30th,

the North London Wireless

1922, during which the

apparatus referred to was demonstrated to the meeting.

a thermionic valve for the amplification

of high-frequency currents was effected
at least as carly as it was used for a similar
purpose in audio frequency circuits, this
aspect of the whole subject of valve amplifica-
tion has on the whole received much less
attention by radio amateurs in this and other
countries than has its use for low frequency
or note magnification. There are doubtless
many reasons contributing to this state of
affairs, but it will suffice to refer here only
to the most important of them.

In the first place the low fr:qucm:}r amplifier
possesses, from the amateur’s point of view,
the great advantage that it can be used for
signals of any wavelength. In many spheres
of commercial radio work the receiver is
called upon to function almost exclusively
on one wavelength, or at least on a very narrow
band of wavelengths, so that in such cases
high frequency amplification, with the greater
selectivity that it can be made to introduce,
is not only practicable but very valuable ; with
the large wavelength range necessary to meet
amateur and experimental requirements, how-
ever, the problem becomes more complex.

In the first place, therefore, I propose to
make a few remarks about amplification in
general, and then to deal rather more in detail
with the particular problem of high frequency
amplification over a large range of wavelengths.

It will be no use at the moment to refer
to the other properties of valves, and to the
construction of wvalves in general, but I
would like, however, to draw your attention
to the fact that the wvalve, that is the three-
electrode valve as we all know it, in any of
its forms 1s an amplifier in three distinct
senses. It can be a voltage amplifier or a
current amplifier as well as an energy amplifier,
and to a certain extent one can choose in which
form to utilise the output energy. In reality
the valve is always an energy amplifier, because

3 LTHOUGH historically the use of

the energy in the output crcuit is drawn
practically entirely from the high tension
battery, whereas the energy put in is not re-
quired to do more than to effect changes in
the potential of the control electrode or gnd.
Fundamentally, therefore, the valve is an
energy amplifier, but it is essentially a voltage
operated device, since it has for its mput
circuit that joined to the grnid or control
electrode, which circuit is always of high
resistance. We can, however, choose whether
we take the output energy either in the form
of voltage variations with small currents or
current changes with smaller voltages. If
we have a valve working under normal con-
ditions, we apply, usually, the input energy
in the form of voltage changes and require
the output energy not in the form of current
changes, but where we are concerned, as we
usually are in receiving circuits, with the use
of more than one valve in cascade for amplifica-
tion, or where we requi '
magnification followed by another valve for
detecting purposes, as the second valve in the
case must be operated by voltage changes
rather than by current changes, we .
the output to be in the form ﬂf'.mll'.ag: changes.
Hence, in all these cases which cover the essen-
tial requirements of most receivers both the
input and output arcuits of the valves are
required to be arranged so as to deal with the
energy in the form of voltage changes. It
should not be forgotten, however, that the
energy magnification is all important, as with-
out it we should not gain anything by high-

frequency amplification beyond what we could

-E

a loud-speaking telephone, it 15 the ecnergy
amplification which is wvital. In the lane
case we want the final output to be in the form
of current changes instead of the wvologe
changes which are wanted at all the other
stages of the amplifier. In this case the extn
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energy 15 required to bring into operation
the large mass of the loud-speaking telephone,
and where such loud-speaking telephones
are required for producing sounds to be
audible over large areas, this extra energy has
to be obtained by using larger valves or more
valves in parallel for the end stages of the
amplifier. To fill a very large hall with
sound by means of valve amplifiers and loud-
speaking telephones it is not uncommon to
use firstly ordinary valves and then two or
more valves in parallel for the next stages,
and then to pass that output energy on to a
S5-wart transmitting valve or even to a b0
or a 100)-watt valve so as to get in the final plate
circuit very much larger energy

For our purpose, where we are using the
valve as an amplifier between the aerial (input)
and the detector (output) circuits there is one
factor of fundamental importance connected
with all valves which gives us a measure of
the effectiveness of the wvalve. The factor
to which I refer is the voltage amplification
factor of the valve. Primarily that factor is a
constant of the actual physical construction
of the valve rather than of the circuits used
with it, but those circuits must be properly
suited to the valve if the voltage factor of the
valve is to be utilised to best advantage.
The wvoltage factor of the wvalve ents
the maximum possible voltage amplification that
we can get with the valve in question b}*lppl}'mg
our initial energy (be it from an incoming signal
or from a llnd-lm: telephone, or of any other
form) to the grid circuit of the valve, and
arranging the plate (output) circuit for maxi-
mum voltage changes. The effective ampli-
fication that we get in does not
necessarily equal the maximum possible in
the valve. In many cases it is far lower,
and in practice the effective amplification
is often a more important quantity to consider
in high frequency than it is in low frequency
amplification, since the former presents the
greater difficulues.

The voltage factor is primarily connected
with the characteristic curves of the wvalve,
and its value can be deduced from these
characteristic curves if we have the means
of plotting out a series of such curves for the
valve in use. Fig. 1 shows a senies of four
such curves connecting the anode current
I, with the grid voltage ¥, for four different
values of the anode woltage from the high-
tension battery. Suppose we have our
operating point at the position marked by C in
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Fig. 1, we have the voltage AC on the
grid with current OX flowing from the high-
tension battery, through the plate circuit of
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Fig. 1. Valve Characteristic Curves fo

Wllustrate Voltage Factor.

the valve. If we increase the grid voltage a
small amount such as to OE the anode current
will increase from ED to EF. The same
would apply to whatever curves we take.
We can bring the anode current down again to
its initial value by reducing the wvolage of
the anode from the value corresponding to
the curve passing through C to the value
corresponding to the curve through D, and
the ratio of the amount by which we must
reduce the anode voltage when we increase
the voltage of grid by a certain amount, the
ratio of those voltages NECEssary to maintain
the anode current constant is the voltage ampli-
ficadon factor of the wvalve. Hence, if we
can draw out three or four charactenstic curves
we have the means of getting the maximum
voltage amplification factor of the wvalve off
those curves. In the case of the curves shown
in Fig. 1 an increase of the grid voltage by 1
volt produces the same effect as a change of 50
volts on the anode—that is to say, the voltage
amplification factor of the valve having the
characteristics plotted in this figure is 50.
There are, however, two disadvantages
attached to that method. Firstly, the plotting
R
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out of curves is rather laborious, and secondly,
a number of costly instruments, milliammeters
and high resistance voltmeters, etc., are
required. There are, however, simple methods
of measuring the voltage factor by means of
a single operation ; in other words it is possible
to devise an instrument, such that if you plug
your valve into it and make the necessary
adjustments, it is possible to read off the
voltage factor of the wvalve directly from a
scale. The general principles of one such
method I described recently in The Wireless
World*, but it may be of interest if I here
briefly describe the arrangement as the
measurement is one which is of fundamental
im: ce. Figure 2 shows an instrument
built up to operate upon this principle.

Fq,r 2. Photograph of voltage-factor meter.

It has on top a holder for the valve, which
is provided with the usual filament battery
and filament resistance, and is connected
up with a high-tension battery in its plate
circuit, in series with a pair of telephones.
The grid and anode circuits are also connected
to the ends of a potentiometer, Fig. 3,
the filament connection being tak:n o th:

* Wireleas World, B pp, 0756-677, Fob. 4th, 1922,
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slider. This potentiometer is also joined
across some suitable source of audible frequency
A.C. If we have it available, this may be a

Fig. 3. Connection of voltage-factor meter,

Sﬂﬂﬂriqu:ﬂtemmr,mhasiauf:m
available in labnﬂmn:i: but n!ir'm private
experimental purposes use a buzzer
with a transformer is quite good. A little
iron-cored telephone transformer with a buzzer
and battery in series with its primary makes
quite a useful t for this purpose
(Fig. 4). Alternatively a valve oscillating at
an acoustic can be employed,
with the advantage that it gives a source
of audible frequency of prﬂﬂiﬁ]]j' sine ww:
form and a pure note in the telephones.

has, however, the disadvantages that, ﬁm:ly,

Fig. 4. Connections of voltage-factor meter
using zer as A.C. source.

if only one valve is used it is difficult to get
sufficient energy from it to operate the set
satisfactorily so as to get good signals in the
telephones, and secondly, the transformer
necessary to provide the retroaction to make

UNIVERSITY OF CALIFORMIA
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the valve oscillate at this frequency has generally
2 large stray magnetic field which often
causts very serious errors. Similar remarks,
however, apply to many arrangements of
hum,;u:hntinpnuiﬂllwrtthtm
of AC. should be some distance away and
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resistance rod which is marked 50,000 chms,
but it is desirable to actually measure the value
of the rod used on a Wheatstone bridge, as
these resistances sometimes change and so

particular
ohms, although it is marked 050,000. By
ing this resistance on to two terminals
it when designing the instrument
we get the desired connections for measuring
the internal resistance of the walve. This

:iltlnnu*l:mv: been adjusted so that the
formula simplifies to
2.~ & (555
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of great importance in connection with the
use of the valve as an amplifier, whether
for high or low frequency.

To pass on to the methods by which the
voltage amplification of the valve can be
utilised for the amplification of high frequency
currents or rather for the amplification of
high frequency energy, the most important
thing to be considered is the coupling between
the stages of the amplifier, and between the
last high frequency valve and the detector.
I have fitted up a circuit to arrange different
ways of coupling the stages of the high fre-
quency amplifier to show them in operation,
and for this purpose I have a two-valve

Fig. 6. Connections of Experimental Amplifier
Panel.

umngeml:nt provided with terminals tﬂ
various intervalve couplings
be connected. Incidentally it is a uscful
point to remember, in connection with the
design of amplifying receivers for experimental
work, that the wvalve holder and filament
connections and the necessary leads to the
high and low tension batteries can be mounted
upon a board and kept quite distinct from all
the rest of the apparatus. The coupling
unit for use between any two valves can also
be kept distinct, if desired, so that it becomes
a simple matter to build up any type of am-
plifier. Fig. 6 indicates the scheme dia-
gramatically. For simplicity two valves only
are shown, with common anode and filament
batteries B, and B, respectively for the two
valves. The first is a high frequency wvalve,
and the second one may be either another
high frequency wvalve or a detector valve.
The input is taken to the first grid and the
filament as usual, and if V, is a detector
valve we may have our telephones T in its
plate circuit with the wusual small bypass
condenser. If we want to add any note-

magnification  stages, the coupling trans-
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former will be put in place of the telephones.
For the detector valve it is generally desirable
to put a grid leak and condenser in its grid
circuit, but rectification with a potentiometer
can be arranged if preferred.

Any desired intervalve coupling unit can
be connected into the four terminals marked
Ty, Ty, Ty T, For example, suppose we
want o use a resistance-capacity coupling,
the anode resistance should be' inserted
between T, and T, and the coupling condenser
between T= and T;, leaving T, free. In
this case, the separate coupling condenser
can evidently be suppressed, and the e:isting

id condenser (if of suitable capacity) can
be used for the coupling. Again, supposec we
wish to use a transformer coupling, all thar
is necessary is to connect the primary winding
of the high-frequency intervalve transformer
between T, and T,, and its secondary between
Ty and T,. Thus in a few minutes almost
any one of the different types of intervalve
coupling can be tested.

[Demonstration apparatus was arranged
on the lecture table on these lines to show
the operation of different types of intervalve
coupling.]

I would now like to draw your attention
to a method of coupling two valves which is
probably the most direct that it is possible
to have. The t was, 1 Dbelieve,
originally devised by A. Blondel, in France, as
a means of coupling valves pnman]y for low
frequency currents or for the amplification of
small direct currents. As, however, the method

Fig. 7. CGircust of Blondel's Amplifier with
* Potentiometric ™ coupling.

of coupling the valves directly gives a result
which is practically independent of the
frequency, apart from the effects of stray
capacities, we can use the method for high
frequency as well as for low. The arrange-
ment is sketched in Fig. 7. In this diagram
a resistance R is joined in the anode circuit
of the first valve V,, in series with the usual
H.T. battery B,. A potentiometer resistance P
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is shunted across the battery B, with its slider
mam:ctndmrh:gnd of the second valve V,.
The potential changes across R and the portion
of P tapped off slider are therefore ap-
phﬁddmﬂymﬂemndvﬂv: We can look
on that circuit in another way by considering
it as a Wheatstone bridge, as shown in Fig. 8.
The ratio arms are made up of the two parts
of the PmdP.ruinec
tuvely. The other arms are made up o

fixed resistance R and the anode circuit of
the valve V,. The H.T. battery B, is joined

::mnﬂi::uduufl’, P, (as also shown in
Fig. 7, mcund:lut circuit is connected to the

Fig. 8. Bridge Amplifier Coupling.

due to the bridge battery B,—i.¢., under these
conditions there will be no steady D.C.
potenual (from B,) applied to the grid of the
second valve.

The coupling between the valves is not
in this arrangement affected by the frequency
of current applied to it, because there is in
the coupling no circuit of an oscillatory nature.
There will, of course, be a limit to the ampli-
fication obtainable with such an arrangement,
at the higher frequencies, on account of the
capacities between the various parts of the

circuit. Such stray capacities may cause
an apprcmbie loss of amplification with very
ency currents, i.e. with wavelengths
n-fthemﬁcrnflﬁﬂ to 200 metres, and on such

THE WIRELESE WORLD AND RADIO REVIEW

768

wavelengths the problem of amplification
becomes very much more difficult.

ufThu l:;uthn batter
requiring two scparate ow-tension res
and two separate high-tension batteries. The
circuit sketched in Fig. 7 is the original
scheme of Blondel’s amplifier, but if we
rearrange the cdrcuit we can with
the use of two filament batteries. For this
purpose we need merely to shift the resistance
R to the other bridge arm and inter-
change the positions of the battery and
galvanometer arms of the bridge, as shown
m Fig. 9. The two valve filaments are then

]

Fig. 9. Modified Bridge Amplifier Coupling.

joined together, and can therefore be fed from
a common bartery, as shown in Fig. 10.

-

b

~a|uja}-
B,

Fig. 10. Simplified Blondel Amplifier using
common L.T, Battery.
This change, although two H.T. batteries
are still required, is a simplification that enables
the arrangement to be used for experimental
Eum The use of a common L.T.
ttery in this manner should reduce the stray
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Fig 11,

Connections of Fig. 10 adapted to
Experimental Amp!’:ﬁa' Panel,
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npm:mutnd enable the method to be em-
beﬁl:npmd Eupmmmgumhﬁﬂ

r.':n to

pmr.lum:lma:lmF:g 6, by leaving the terminal

dmmm:lm a aemnl:l

and.rmtlnu:ﬂ
mﬂnnctuI

T
lndT [Flgﬁ}
numrheumH battery has its slider

mnnacmdtnl::rmmilT which is joined

to the second valve V,. Thneumnm:im:.
adapted to the panel sketched in Fig. 6, are
shown mm Fig. 11.

(To be corcluded.)

Some Notes on the Transmissions from
Writtle (2 MT).

By Captain P. P. EcCKERSLEY.

INTRODUCTION.

T is the intention of this article to sum-

marise the many reports on the Writtle

transmissions, to give advice to the more
amateur amateurs on a basis of really safe
working, and to explain a little some of the
difficulues ar the transmiting end.

THE BroAD PRINCIPLES OF WIRELESS
TELEPHONY.

The basic principle of wireless telephony
is the radiation of a continuous electro-
magnetic wave of frequency m, which has
superimposed upon it much lower frequencies
f1» Per Py P resulting in the final emission
ui' a complex band of frequencies n, n,, ny, n,

.n.* The frequencies n,, ny, ny...n,
are gmuped about the “ carrier wave” of
frequency n. The state of affairs at any
instant might be represented by the di
shown in Fig. 1, which shows a bunch of
resonance curves for the vanious frequencies
ny, My Mgy My ..M, In the middle stands
the carrier wave, and grouped about it are
the side waves caused by the voice modulation.

When this complex disturbance arrives at
a receiving system tuned to the frequency n of
the carrier wave, currents are set up in the
receiving aerial proportional to the heights
of the resonance curves of Fig. 1. It is the
inter-heterodyning of the various cles
which, when suitably detected, pmdur.'c: intelli-

* Fide Proe, Elﬁ trical Ennmmm Vul 568, HD
203, July, 1920, a paper on * Duplex Wireless
Tﬂluphmur. by the author. Appendix.

gible speech or music in the receiving
apparatus.

Fig. 1. Resonance curves for various frequencism.
THE BEST ADJUSTMENT OF RECEIVING SYSTEMS.

It will be realised, therefore, that the
adjustment of the receiver, apart from i
arrangement, has a great influence on the
quality of the received speech or music.
REACTION.

Consider first the effect of reaction. If
intensive reaction is used, it will be obvious
that undue prominence will be given to the
carrier wave and the lower frequendes,
while the frequencies will be dwarfed
to insignificance beside them. Many mav
have noticed how, if reaction is pushed to the
limit, the mellowness of really good speech
is lost, albeit the intensity is enormously
increased. This applies especially to signals
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which are inidally weak and can only be
detected by the furious use of reaction.

The best adjustment for getting really
good quality (assuming, of course, a good
transmitter, without which no good results
can be obtained), is to use such magnification
as to give a moderate signal without reaction,
and to bring up to R.g intensity by applying
judicious reaction, but not to the oogﬂaung
threshold,

This is a counsel of perfection ; it is realised
that wvalves are expensive, high frequency
magnification a pitfall in many hands, low
tension batteries of big capacity are things
of profit only to the local garage, and that
many difficulties stand in the way of the
enthusiastic but im ous amateur.

It cannot too strongly be emphasised that
the use of intensive reaction is wrong theoreti-
cally and morally. Many and many a good
concert is spoilt for others by those unskilled
and us people who will use reaction
crcuits up to and beyond the reaction threshold,
thereby causing squealing heterodyne notes

in nearby receivers, and so completely spoiling
ntl:t-cr people’s pleasure. Anyone purposely
making their set oscillate will fail to get good
results and will prevent the possibility of
others getting good results. Even though a
s;rst:muuaudwhmmcunnmapphndtua
coupled circuit tuner, the system will stll
re-radiate if made to oscillate.

E ]
Fig. 2. Cwrcusd for plain aerial receplion.
THE TuNER.

Consider again Fig. 1. It will be realised
that sharpness of tuning has a tendency again
to give undue prominence to the lower
frequencies. If the signal is loud enough,
therefore, better quality may be obtained by
mistuning slightly. This will mean that only
half of Fig. 1 wﬂl be received, but this gives
perfectly good results in pr:ctir::i
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SOME DiIsCussION ON THE ARRANGEMENT OF
CIrcurTS.

Having suggested some general principles
for the best adjustments, it might be helpful
to many to discuss particular arrangements
of receiving circuits.

It 15 extremely difficult to generalise on this
subject because conditions are so very vanable,
one wants only to hear Writtle perhaps, and
lives 100 miles away, another wants to receive
any station between 15 and 25,000 metres,
and lives 3,000 miles away from one station and
20 miles from another. It will be assumed,
however (and it is trusted with some justifica-
tion), that Writtle is the centre of attraction.
To clarify the subject, let us take under
appropriate headings, stations distant between
I and 10 miles, 10 and 50 miles, 50 and 100
miles, 100 and 200 muiles, and statons further
than 200 miles.

Before starting, it is realised that the
enthusiastic band of “one valvers™ living
sometimes 400 miles away will be shocked
at the conservatism of the remarks, but this
article is intended to give sound advice on
something like a commercial basis for new
amateurs who are not particularly skilled, and
want to hear the concerts comfortably.

Stations WiTHIN 10 Mites. (Assuming a
full P.M.G. aerial.)

Crystal or single wvalve every ume. A
crystal may give rather weak stuff at 10 miles,

there are several installations distanced
30 miles who have received our concerts very
well—go miles is about the record. The
tuning circuits with a crystal need not be
elaborate, because jamming will be non-
existent. T!::grr:atr_hmgtnb:rﬂhsndm
crystal reception is that a crystal is a potential
operated device, and that the inductance
connected across it should be as large as
possible. If plain aerial reception is used,
as shown in Fig. 2, and it is desired to receive
400 metres, it is best to use a series condenser
in order that the inductance may be made
large. This,huwmrr,c:an be carried too far
because the series condenser, if made too
small, prejudices senmuwr_',r, albeit the extra
indyctance enhances it. Thus the experi-
menter should choose a nice balance between
the two variables.

It is better, of course, to use coupled circuit
for reception at short waves with a
P.M.G. aerial, because the secondary circuit
can be made of very large inductance with
a correspondingly small condenser to tune it,
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While on the subject of receiving at close
ranges, amateurs are warned very strongly
against the prevalent disease of valveitis. By
this 15 meant the use of too many valves for
the given strength of signal without due
precautions being taken. So often one hears
of an installadon with a full P.M.G. aenial
direct coupled, four tuned high frequency
magnifications, one detector and six note
magnifiers (all R valves), and an ordinary ear
piece thrust into a jam tin to make a loud
speaker, staton distant from Wrinle 23
statute miles, This is, of course, an exaggera-
tion, but it indicates a frequently met with
trend of development, which leads to the very
worst results and gets * Broadcasting "' a very
bad name through no fault of those com-
mercially interested. The use of too many
valves always results in distortion, since satura-
tion may easily be attained, or commoner,
heavy grid currents clip off the tops of the
intenser disturbances to the detriment of
good quality. The question of loud speakers
15 a subject in itself. For the present it should
be clearly understood that there is an intensity
of signal which the usual receiving valve will
not deal with properly, and there is a limit to
the capabilities of the earpiece itself. The
only excuse for using a lot of valves is when
jamming at a different, but close, wavelength
is likely to be experienced when very loose
coupled runers can be used. These will cut
down sensitivity in proportion largely to their
selectivity, and so the use of more amplification
becomes necessary. Too great note magnifi-
cation with iron transformers is a frequent
source of trouble. Never use more than two
note mngmﬁcrs and in general use only one.
There is nothing so prejudicial to good quality
as the usual design of note magnifier. So
many amateurs seem (0 like signals to be
extra loud and not to care a hang abour quality.
A robust receiving system with judicious
reaction mistuned to give R6 signals is my
ideal.

STaTions BETWEEN 10 AND 50 MIiLEs.

Full P.M.G. aerial. A single valve and
reaction is probably the best arrangement up
to 50 miles, but at the limit of range the addition
of one note magnifier should make a simple,
cheap and easily adjustable set. We have
many and many a report of single valves being
successful at 100 miles and more, but I cannot
help feeling that the signals cannot be exactly
loud, and that the adjustments must be
criical, that the least jamming must spoil
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results, and that the sets may inadvertently
slop into oscillation; the most selfish of sins
in this broadcasting world. For real safe
working at 50 miles then, a single val:;;ﬁr
|ust do, but the additon of a note

is certainly advisable. Jamming may begin to
get troublesome at this range, but it is funda-
mental that if selective tuning circuits are 1o
be used, the sensitivity must suffer. We have
had reports of single valve reception at St.
Austell, in Cornwall, and a few words have
been heard on a single valve at the Forth

Bridge.

+HT

Fig. 3. A suggested circusd for telephony reception,

STATIONS BETWEEN §0 AND 100 MiLEs.

At 100 miles the difficulties are wvastly
multiplied. Jamming is the chief source of
trouble, especially as many amateurs Live at
about 100 miles distance on the sea coast
(say the Channel) and are keen on receiving
Writtle, but are often prevented from getung
results because of the interference from ship
installations working in the narrow waters.

Coupled circuit is therefore advisable, and
loose coupling should be used. To get good
sensitivity the amplification must be fairly
good. I suggest that runed anode with one
rectifier and one note magnifier is as good
an arrangement as any, but great care will
have to be taken to prevent the set from
oscillating. It might be best to apply an anu-
reaction arrangement between the tuned anode
circuit and coupled circuit, this being reduced
as more reaction is required. The basc
diagram of connections is shown in Fig. 3.
This is a typical circuit that would give good
results. It is put forward as a suggestion.
but there are plenty of other crcuirs tha:
would do equally well probably. The idea of
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these remarks is to indicate the type of tuner
and amount of amplification advisable.
STATIONS AT OVER 100 MILES DISTANCE.

For really good results high frequency
amplification is advisable at this range. High
frequency amplification may be done in all
sorts of ways. It is a subject besl:t with
pitfalls and * doctors dlsagn:r. on the
question, so “* 'tis folly to be wise.” My own
impression is that for amateurs some form of
tuned high frequency magnification is advisable,
but beyond that I will not commit myself
lest heated argument should arise.

Summing Up.

It may be said that the arrangment of the
receiver must be chosen to suit the particular
conditions under which reception is to take
place. The usual tendency among amateurs
15 to use too little amplification art large ranges,
and too much at short ranges, although the
latter tendency is less marked than the first.
It is very admirable to get results on single
valves at long ranges, but the tendency for
such sets to re-radiate is not in their favour,
and the necessary small amplification gives
little scope for using selective tuning.

With regard to the competition in connec-
tion with our transmission of August 15th,
it has been somewhat difficult to choose the
winners. One hundred and sixty replies were
sent in, and the top marks came very close
together.

After mature consideration, however, it has
been decided to award the prizes as follows :—

1st prize C. W Clarabut, The Bedford
Physical and Radio Society.
Beechcroft, Beverley Crescent,
Bedford.

2nd prize. ]. P. Beeson, Southwell, Notts.

3rd prize. C. G. Williams, 22, Scholar

Street, Sefton Park, Liverpool.
A Portable Receiving Set

By A. LOVERING.

HE following description and ac-
I companying photograph of a portable
set which I have recently finished
will perhaps be of interest to other readers.
The set is entirely self-contained, with the
exception of the low tension battery. Two
valves are used, the circuit being a standard
two-valve low-frequency one. By using a
flexible lead with a plug (coming from the
transformer primary), one or two valves can
be used as desired.
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I think the photograph 15 more or less
self-explanatory.

The two sides of the box are hinged at the
bottom and the deep lid closes down over the
knobs on the front panel. The centre knob
i1s the filament resistance, and those on either
side are primary and reactance tuning con-
densers respectively. The smaller knob im-
mediately above is the main aenal circuit
condenser. Shunted with this is the smaller
one alrcady mentoned, which is used for the
more critical adjustments, the total capacity
of the two being about o-cor3 mfd.

All three condensers are sliding, the problem
of * space” being always uppermost. The
two smaller ones are operated from the knobs
by cranks, this giving fairly sensitive adjust-
ment. Besides having the coil holders, trans-
former, and an * off " switch for the second
valve, the on the right is fitted with a
series-parallel switch for the A.'T. condenser.

af the Portabie Sel,

Frhndi |U|I".']J|'.-||.|

Fnrmvesabnvﬂz,mﬂm:u‘esluseam
of five slabs, taped and fitted plug mountings.
By using ecither one or two coils in the aerial
circuit, and by working either series or parallel
condenser as the case may be, I have practically
a complete range of wavelengths up to 26,000

metres.

The loose coupled tuner on left is used for
waves below 2,000 metres. I can get down to
approximately 4,000 metres on this.

The 30-volt H.T. unit is accommodated in
the lid, likewise the two larger coils. Of
course, telephones are taken from headbands
to facilitate packing.

The set was primarily designed for long
range work, and by testing out in progressive
stages of making, I have arrived at fairly

good results. 1 originally intended having
an H.F. transformer for the short waves, but

space would not permit.

UNIVERSITY OF CALIFORNIA
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A Universal Unit System

By 2 CM.

the experimenter who is limited as
regards time and money. Itavoids the
continual scrapping and reconstruction of
apparatus, and provided it is properly designed,
it enables almost any circuit to be tried without
complex switching.
The system described in this article has
been designed not only to be universal, but
also to_be simple of construction. It requires

THE Unit system is almost essential to

| R L Fopt st s e el b |

SRR (—
— i)

I,_f'h.-_._ﬂ

1 18 ' i

i G i

Fig. 1. The Main Valve Umi.

no elaborate woodwork or and
may be made either in ebonite or hard wood.
The latter is quite satisfactory for wireless
reception purposes, provided it is well dried
and varnished.

The main valve unit is shown in Fig. 1,
and is simply duplicated for any number of
valves. It consists of a baseboard, resting on
two strips of wood (§ in. deep) at the back and
front, thus giving space underneath for all the

Elp_crman:nt wiring and the filament resistance.
he front valve holder is for the valve, while

that at the back of the unit takes the intervalve
pass-on. This may consist of a high frequency

transformer, as shown in Fig. 2 at 4 ; a resis-
tance-capacity as B, or an iron core intervalve
transformeras C. Two battens D (shown dotted
in Fig. 1)) are screwed to the base to support this
ormer, which is mounted on wood and

may be boxed in with a wooden or sheet
metal cover if desired, the prong-plug being
m:l the underside of the transformer platform.
E, F and G are for the purpose of

m cing a grid condenser and leak if it is
d::sl.m:l to d{:wc:t on the valve, the
combined condenser and leak being clipped
between E and F, or, if leakage is desired
direct to the filament negative (or to a potentio-
meter, via terminal GFP), the condenser alone
is put between E and F and the leak between

B80,0000MN

B
(RESISTANCE CAPACITY)
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Fand G. Normally, when the valve is acting
as an amplifier, clips E and F are shorted by
a metal bar put in in place of condenser.
The terminal GP on the valve unit, which
is normally bridged to filament negative, is
for the purpose of controlling the grids if it
is desired to put a negative potential on them
when using a high voltage on the plates,
or for separate control when the valve is in
use as a detector,
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secondary tuning inductances K and L are
nurm:]]y clm: together, but units may be
coupling is found to be too tight
murerhmnm:HF valve between.

Low Erﬂ[ucnrjr valves are put in by switching
on their filaments and putting switch M to an
appropriate position. Thus any number of
valves may be used without disturbing the

wiring of the set.

L

Fig. 3. Shotving the main umit.

drilled § in. and let into the front of the unit. An }
h the top of the umt.

to grip the wire, the head coming throug

It will be seen that the terminals consist of } in. brass rod,

in. Whit. screw is tapped into the side of the tube
This construction saves a deal

space, and enables prong plugs to be used if desired for comnections. The photograph also shows

the Iron Core Transformer (cover r
which is used alternatively.

The complete arrangement is shown in Fig. 4.
It will be seen that the units requiring adjust-
ment are placed to the front of the table, while

the valve units are out of the way at the rear.
Thas ent enables adjustment to be

usﬂjrmnd:mdﬂma]]uwsufth:urmt.

bcmg easily changed as occasion demands.
The arrangement shown gives two valves,

high frequency, crystal detection, and three
valves low frequency. The plug H is plugged
mn in the place of transformer at I or J, de-
pending on whether one or two_H.F. valves

emoved) mounted for plugeing in, and a hieh frequency pass—on

If it is desired to utilise more units for high

fre:qu:m:}r it is nnly n
terminals *“ in "’ and * ﬂutmgﬂmd r:rlll-ll;:lfFt
leads O and P to one of the corresponding

positions to the right.
For valve with grid condenser detection, the

high tension battery is disconnected from the
secondary tuning unit and the lead Q trans-
ferred from “out ™ to “ H.T.+,” thus giving
the standard circuit for the purpose. The
crystal point is, of course, taken off and, if
if the high tension positive is connected to

IMIYERSITY o

IF CALIFORNIA
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terminal * Qut,” the blocking condenser will
be connected across the primary of the first
intervalve transformer.

Many other connections are possible and
will easily be arranged as occasion arises.

O 0 O—p O O

is troublesome.
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important point.

‘i'ﬂﬂ-'ﬂ'ﬂ-l:-‘—

“" 3 2 ‘l b
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A 4E = AN LouT 2 M
T HT + |
5 o|H F___ﬁ_
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Once the units have been made, they may
bcbu:ﬂdmlfd:ﬂmiﬂrmayh:mnd:upm
any convenient form (either wvertically or
hﬂl‘lzﬂnllﬂj"] as they take practically no more
gl[:ace y similar multivalve amplifier.

have the additional advantage that they

Fig. 4.

In addition to being a great convenience 10
the advanced worker, this system will enable
the beginner to extend his apparatus as funds
permit, and will necessitate no remaking
as he advances towards his “mth™ wvalve
amplifier.

DO NOT FORGET THESE DATES!

SEPTEMBER 30th TO OCTOBER 7th, 1922

The All-British Wireless Exhibition & Convention
AT THE HORTICULTURAL HALL

WESTMINSTER, S.W.

UNIVERSITY

OF CALIFORNIA
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may be spaced to any desired degree if reaction
“ Dis ™ transformers may be
instantly replaced with others or with resistance-
capacities, which when demonstrating, is an

The complete arrangement of the
Unit System described.
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Development of Radio Broadcasting in
the United States

By M. B. SLEEPER.

The author of the following article, Mr. M. B. Sleeper

15 so well-

knoten amongst amateur circles in America, that it is felt that the following

account of the development of Broadcasting in America cannot but

prove

of special interest al the present time, coming from one who has watched the
growth in the popularity of wireless from inside.  Mr. Sleeper has just
returned to America from a visit to this country.

LTHOUGH Radio Telephone Broad-

casting was conducted with a regular

daily and mightly programme from the
Wesunghouse station at Pittsburgh, Pa., for
many months prior to the summer of 1921,
the interest in broadcast reception was only
felt locally. Almost a year ago, experimenters,
particularly in the New England States and
New York, suddenly awoke to the fact that
the centre of radio had formed around
Pirtsburgh, and an investigation of radio
manufacturers’ sales revealed rthat quietly,
under the stimulus of radio telephony, that
section had outstripped all others in receiving
sets per capifa.

Right at that ume the Dempsey-Carpentier
bout was held in New Jersey. Without
any public announcements the Westinghouse
Company had erected and perfected the
operation of a 4-kW. telephone ser at Newark,
New Jersey, just across the Hudson River
from New York. Just before the contest
was to take place, notice was given that the
fight returns would be broadcasted, blow by
blow, from Newark, now so widely known as
WJZ.

It was a most appropriate time to catch the
attention of the public, for interest in the bout
was keen. In public places and private homes
thousands of people were intensely thrilled
by the reception of each detail, given out by
radio, even to the ringing of the gong and the
pplausn of the s tors.

New York, acting characteristically as a
distributing centre, sent out the news of this
achievement far and wide through the mediums
of the newspapers and travellers from other
cities who witnessed, or rather heard, the
demonstration. At that time, too, WJZ
took up the reporting of baseball games and,
later, football. Facilities of the Newark Call
newspaper were made available to the operator,

who despatched by radio résumés of press
reports. Then a daily programme was adopted.
Music was sent out each hour on the hour,
starting at 10.0 am. In the evening a special
entertainment, starting in the bed-time stories
for the children and ending with music or
singing by the best known artsts, was
scheduled.

The radio business, always slow between
June 1st and September 1st, started up with a
jump. Before the dealers knew what had
happened their shelves were empty.  Insistent
demands for broadcasting stations came from
all sides, but no company was prepared to turn
out heavy duty equipment. Then, as always,
the experimenters set to work. In different
cities all kinds and types of transmitters were
erected for radio shops, department stores,
newspapers, furniture stores, and similar
companies. Anything that would speak was
called a broadcasting staton.

By Christmas there was no such thing as a
rush order, or perhaps it should be said that
all were rush orders. In January it almost
seemed that only through personal friendship
with the manufacturers could dealers get
supplies. February brought offers of premium
prices. And so it went.

The first real radio show was held at New
York City in March, 1922. Instead of the
scattered artendance of 1921, thousands of
people came to learn of this new wonder.
Thousands, too, were unable to obtain admis-
sion. Radio companies were formed all over
the country, dozens of them every weck.
Magazines sprouted on the news-stands like
mushrooms.  nnouncements of radio shows
in other cities followed in quick succession.
At electnical stores where, six months back,
the buyers had refused to talk with radio
salesmen, established wireless departments
which in many cases exceeded in volume all
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their other business. It became quite the
usual thing to sell £200 worth of apparatus
a day over the counter. Equipment appeared
in the windows of drug stores, hardware stores,
millinery and tailor shops, seed stores, pawn-
shops, and, of course, department stores took
it up. Some en ing radio companies
arranged to stock and operate radio sections
in department stores, paying 10 per cent. for
the space and accommodations. They had
the special advantage of being able to get the
supplies.

During this time conditions in the air
became badly muddled. Those who were
interested in hearing the broadcasting com-

ained that different telephone stations inter-
ered with each other, or were interfered with
by experimenters on 200 metres and commercial
stations at 600 metres and above. Others
carrying on long distance or DX transmission
and relay work at 200 metres complained that
telephone stations made their work impossible.

Before long however, by Government
regulation through the Department of Com-
merce, which controls radio as the Post Office
does in England, and the co-operation of radio
clubs, particularly those affiliated in the
American Radio Relay League, the difficulties
became quite well adjusted. Between Messrs.
Warner and Schnell, Editor of Q.5.T. and
Traffic Manager of the A.R.R.L., respectively,
the experimenters were made to realise that
they could not interfere in the legitimate
broadcasting if they did not respect the rights
of the telephone on the air. Since telephone
stations generally close down by 10 p.m.,
sufficient time is left for the * Boiled Ow
to carry on their DX work. Then came the
arranging of broadcasting schedules, with the
result that one station follows another all day
and all evening, thus replacing with continual
entertainment the irregular interference of the
spring. These schedules are planned in cities
where two to six broadcasting stations are in
operation.

The expense of broadcasting too, has worked
itself out. Obviously it would be too great
an undertaking for one company to operate
any number of stations. Such expense must
be borne by the individual company and
charged off as advertising, as there is no
Government support. Neither is there a
charge for transmitting licences. No receiving
licence or regulations are imposed. Conse-
quently the Western Electric Company, by
agreement with Westinghouse and General

THE WIRELESS WORLD AND RADIO REVIEW

BerTEMEER B, 18332

Electric, the only concern building td:phnne
transmitters under full patent protection, has

and is making sets to sell to such companies
as can afford to carry a broadcasting station
in their advertising appropriations. In that
way those corporations profit by the sale of
the sets, and reap a double profit through
the sale of a fus to experimenters,

Perhaps greatest hardship to the public
and Ih: legitimate companies are the “ boot-
leg " manufacturers who, seeing a chance to
profit by the undcr—prﬂdumm of equipment,
copied various standard advertised instruments
and cut the prices. That situarion has largely
taken care of itself. The dealers, anxious m
get goods about the ume the boot-legg
were showing samples, ordered far and mdr.,
assuming that deliveries would be slow.
Those concerns got into full production about
May, just before buying stopped for the
summer months of June, July and August.
Right at that time dealers cancelled all their
orders except those placed with reputable
companies, whose goodwill they will need
this fall. The boot-leggers were thus caught
with big stocks and no market, bills to pay
and no accounts to collect. ﬂsnmsultth:y
went out of business by the dozen in all parts
of the country.

Here, then, you have a sketch of broadcasting
and developments from it, viewed by the public
and the manufacturer. If there is here a
suggestion gr two for the English radio man,
I shall feel that I have to a small degree repaid
those who have made my stay in England so
pleasant and interesting.

Notes.

The Radio Club d'Algerie.

The Becretary of the above Club, Mr. A. Moisan,
Boulevard Carnot, Algiers, will be pleassd to
receive communications from British amateur
societies. His Club is at present interesting itself
in particulor in problems of static interference.
It ia proposed to puluish a journal of the Society
next Octobar,

Soclety Formed at London County Hall

Asx the result of & meeting held at the new County
Hall, & wireless society has been formed which
seeking affiliation with the Wireless Societv of
London. Mr. 8. E. MacKeown has boen elected
President, and the Hon. Becretary is Mr. H W,
Fuller., The membership enmprises thoss members
of the L.O.C. ataff at the County Hall who ore
intarested in wireloas matters. The Society mesats
mnnthly in Room 3% on tha first Tueeday, at
5.30 p.m.
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Edinburgh Society's New Station.

A transmitting station, 2FT, has bean equipped
by the Edinburgh and District Radio Hociety.
C.\W. and mlnphnny transmissions are conducted
on | 50-201-440 meires.

Herschel Centenary.

On August 25th, at Slough, the centenary of the
death of Sir William Herschel was commomorated.
As first President of the Royal Astronomical
Society and a great scientist he is remembered with
profound respect hy all.

Weather Reports for Canadian FII‘II'.IEI'I-.

Broadcaated weather reports are to be furmshed
by the United Farmers of Ontario for the benefit
of farmers generally. Transmission will be effected
from the headguarters in Toronto. Market reports
will also be sent out in thisa way.

Broadcasting from Arlington for U.S. Shipping
Board Veasels,

It isannouncedthat Arlington (NAA .imumdmt:lﬁ-

after broadcasting the time signal, give the
lotters of all ships for which Arlington has traffie,
and, at the conclusion of the broadeasting schedule,
will broadeast messages for those vesssls previously
L LLETTER T 2

Saint Assise In Operation.

Trouble in Ireland has affected cables to America
and the result is pressure on the French-Ameriean
communications. Saint Assise is reported to have
risen to the cocasion by speeding up to full working
order and transmitting a million words a day.

A High Power Station Wanted.

Tristan da Cunha, s British posssssion in the
South Atlantic, 18 1,70} milea from the nearest
inhabited land, and is in need of an installation
which will place the island with ita 120 or so
inhabitants in communication with the outside
world. This lonely spot i midway between
Cape Hom and the Cape of Good Hope,
A receiving set haa been given the Bouth
African ple, and meateorological equipment
huhmmtruduwd,butmmmnftmmmm
in ad yot available. A system of communication
across the South Atlantic, using Tristan da Cunha
as & link station, would overcome the ialands
difficulty, but the cost would hardly justify the
experiment, unless some further purpose could be
sorved by the station.

British Assoclatdon Meeting. September 6th
to 13th, 1922,

During the meeting of the British Associstion
this year, a temporary branch of the Meteorological
Office, Air Miniatry, will be opened at the Guil :
Hull Synoptic weather charta will be pmm

and exhibited, together with forecasts

rn. Ol & larg'n specially constructed blackboard

tion Room of the Association. In

ndd.tt-mn & * Local Daily Weather Report,” con-

taining the mo 8 synoptic chart with forecasta

and local wmll':-';r:insmiummmn, will be duplicated,

and copies posted in the various buildings occupied

by the Association and in certain prominent places
in the City.

Theas will ba prepared solaly from data
contained in the routine weather messapes issued
broadcast daily by wireless telegraphy in Great
Britain and other European countries. For the

THE WIRELESS WORLD AND RADIO REVIEW

766

reception of thess measages an ordinary standard
receiver will be installed consisting of a single
rectifying valve and two low frequency amplifying
valves with variometer tuning circuits. Members
of the Association will be admitted to the room
in which the messagea are received and will be able
to see the whole prooess of reception, decoding,
construction of weather charts and preparation
of forecasta.

It is hoped that this demonstration will be of
assistance to many who may wish to receive this
up-to-date wesather information, either through
intereat alone or for ita practical vse or in the case
of Collegea, Schools, eto., for educational wvalua.

Exhibition at the Central Hall, Westminster.

A wireleas exhibition was o on BSaturday,
September 2nd, at the Central Hall, Westminster.
The exhibition closea on Beptember Sth.

The exhibits include wireless apparatus and
parta, whilst & considerable number of wholesale
suppliera of wireleas arceszoriea are repressnted.

Competitions are being run in connection with the
exhibition, one of which consista in attempting
to solve a orime by means of wireleas, and another
15 & competition in o ting &

The organisers of this exhibition are Mesars.
Dale, Reynolds & Co., Ltd., of 46, Cannon Street,
E.C.4., who are to be congratulated on the large
attendance which the exhibition is drawing.

Correspondence

To the Editor of Tee WinELrss WoRLD AND
Rapio Review.

Sme,—With reference to Mr. Harris's article
entitled ** Wireleas Without an Aerial," which
appears in the August 2ith iraue of The Wireless

orld and Radio Review, the attention of
oxperimenters should be drawn to the Arising
from using ordinary types of aerial condensera in
the manner there described. Many of the ordinary
patterns of warisble air condensers have short-
cirouit positions at one or both ends of the scale,
so that & dead short circuit of the supply maina
might easily oceur if the condensers are not handled
carafully. Small spacks of dust on the condenser
plates are alao liable to causs & flash over on 200 volta
circuita. The only safe way of experimenting in
this direction is to employ condensera properly
designed for this use, and having high umulntmn
reasistance. Fixed condensers can be used in lisu
of two of the variables desoribed, leaving the tuning
to be affested by the seriea condenser in the ordinary
Wﬂ}"-

FaiLtr R. CoURSEY,
Chief Enguneer, Dubilier Condenaer Co., Led

To the Edior of TEE WinELERs WORLD AND
apio ReviEw,

Sim,—As one greatly interested in the wireless

Elhun}r movement so prominently before the
public at the present time, I am anxious, before
installing one of the many receiving apparatus
now on the market, to know somewhat definitely
the prospscta of the wireleas telephony service in
the immediate future.

I have made inquiries of several manufacturers of
and retail dealera in wireless telephone receiving
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apparatus, and I have read a
in the daily

ood many paragraphs
an the subject. The net resalt

I have arri at is that in return for a considerable
uuth on the purchase of apparatus, erection of
Rasing Mchily anaiats Rl iy e Wi
concerts time tales—whatever
they may | lectures an subjects of
intereat [to whom 1) and on Bunday sermons of
an uu:lannmmlt-lmu] nature not lliﬂlj’ to cause
offones to any religious seet. No prospecta of re-
ceiving any news of real interest such as important
foreign and home news, election reswlts, parlia-
mentary news, stock market closing prices, foreign
oxchange rates, racing or other sporting results, is
even hinted at; in fact, in one instance, I was told
{with what amount of accuracy I do not know) that
broadeasting centres were definitely F‘:ifod not
to distribute anything in the nature of d news
This reduces wireless telephony receiving uppu.rntua
tu t-'h& level of an ingenious toy somewhat inferior
amophone, and I, for one, am certainly
ru:lt- u:m ined to inour the expense of £100—the
amount of the estimate for installing the wireless
talephony receiving apparatua in my country house
—for the very doubtful privileges offered. T do
not care for indifferent music ; the lectures I prefer
to read (or not) in my daily or weakly paper ; and
even the inoflensive sermon does not strongly
appeal to me.
Surely an epoch-making invention such as wireless
telephony can be put to more useful p
have & greater commercial utility. ﬁﬁr not
make it & means of rapidly disseminating real news,
or would this infringe the vested interest of the

preas, auch as the introduction of the railway loco- -

maotive did to the mail cosch business, or the reaping
machine to the agricultural industry some time

ago !
EXgUIRER.

[The guestion of the broadeasting of news items,
eto., 18 one which we understand the Government
now has under consideration, and the decision which
will be arrived at will no doubt depend largely

the attitude of the press.

The coat of inatallation of & wireless receiving
station, as gquoted by Enquirer, does not seem to
us to be a reasonable average estimate.—ED.]

Ta the Editor of ThHE WireELEss WoORLD AND
Rapio REVIEW.

Smr,—In recent issues of your paper you have
published letters from various amateurs reporting
suceessful reception, but in nearly every case you
fail to give an idea of the location of the station.

For instance, in last issue you publish a letter
from an amateur who receivea Croydon without
H.F. amplification. If this gentleman is up North
here (except Aberdeen) it is va gﬂm‘l reception,

hut if he should be down in the Mi da it is nothing
to shout about.
A short time ago a co ndent reported good

reception of the Halilax telephony. Our heads
wont up in the air for about a week until we found
that we could have reached the man with a decent
sized megaphone, he only being a short distance
AWRY.

If your correspondents do not wish to have their
nddresses published, at least the town could be
insarted. To those of us who specialise in long
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distance reception it is not much use to read of an
Amatenr ing KD, 2GU, or 2YF, if thereisno
indication as to whether he is 10 or 100 miles away.

I should like to raise another point on which 1
have written you before, and that is, to ask amateurs
transmitting to say who they lm. U? North here
on changing over we alwa Hello 2AB,
2CD replying ........

Down %Eth of us,

!r ™
the practice seems to be
* Hello, old bean, your h is O.K. changing
over," and “WB[L Im ﬁ tting down now, oall
you updo- murrui, giving no indication as to
whether the ex ter is tranamitting well,
100 miles away, or badly, 10 miles away.

A fow Bundays ago 1 heard a cent musical
Programme on nhnut 850 metres. At the conclusion
s request was made that listeners-in would send

rté a8 to ion, but during the whele
35 minutes of the pro me there was never the
alightest indication given as to who the expen-
mentar waa.

By the way, is there any hope that the P.M.G. wil]

hibit the use of reaction to the " sther abusern.™

e could equip a splendid drum and fife band in
Halifax and district.

Loms J. Woop, Hon. Secretary,
Halifax Wireless Club.

Bnnk_ Received

Rapio RecErvikg ¥oR BrominErs. By Rhery
T. Snodgress and Vietor F. Camp, London:

Macmillan and Co. Pp. 100 T§° = 5}".)

Calendar of Current Events

Friday, September Bth.

Leeps AND INsSTRICT AMATEUR WIRELESRS
BOCTETY.

% p.m.—Lecturs on " Automatic Telephony.”

hy Mr. H. Mortimer.

BeLvEDERE AND DisTRICT RADio axn SciesTirn.
BOCTETY.
& p.m.—At Erith Technical Institute, Genersl
Meating and enrolment of members.

Rapio Exwprrion asp Wireress CoNvENTION,
CenNTRAL Harr, WESTMINETER.

{Last Day of Echibitwn).

Sunday, September 10th.

Daily Mail concert from the Hague [POGG)
Bto 8 pm. B.AT., on |, 085 metres.

Monday, September 11th.

Horxzry Aaxn DistTRIcT WIRELESS BOCIETY.
Lecture on ‘ Practical Construction of aa
Amateur Receiving Station.” By H. Dawy.

Tuesday, September 12th.
Tranamission of Telephony at ¥ pom. on #®
metres by 2 MT (Writtle).

Thursday, September 14th.
Daily Mail Concert, 8 to B p.m. (as above)
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Wireless Club Reports

NOTE. 1 nder this heading the Editor will be pleased to pive publication to reporis of the meetings of Wireless

Clubs and Societies. Such reports should -be submitted

trid Rl

letter in the exact form in which they

are fo appear and as conciae aa possible, the Editor reserving the right to edit and curtail the reports if necessary.

The

Editor will be pleased to consider for publication papers read before Socletles.

An

Asterisk denotes affiliation with the Wirelesa Bociety of London.

Wireless Society of London.

The New Seasinn of the above Society i about
to commence, and announcements will appear in
due course,

Applications for affiliation or for memihership
should be addressed now to the Hon. Secretary,
Mr. L. H. MeMichaal, 32, Quex Road, K. W. 4.

Stoke-on-Trent Wireless . and Experimental

—— HEnniuty.*

O » Mr. F. T. Jonea, 380, Cobni
Road, Hmw i

At a meeting of thia Society on Thursday,
August 24th, it was announced that ission
to utilise the mast over the ** Dew Drop ™' Inn to
su the free end of the aerial had been refused
by Messrs. Worthi . A freah scheme is being
devised, and this is being left in the hands of the
Technical Committes..

An interesting discussion took place on several
points raised by some of the newer members
concerning the working of their apparatus.

The l;fnﬁmd E:h:gbit.inn which the Bociety
hopea to hold in Hanley at the end of the year or
the beginning of the new year was discussed, and
snquiries are now being made to find a suitable
hall in which it can be :

An interesting programme ia boing drawn up
for the next few weeks. A demonsiration wasa
held a few days ago with the aid of an indoor
asrial and the isty’'s three-valve set.

Wolverhampton and District Wirelesa Soclety.*
A meeting of the above Society was held at

Headquarters, 26, King Street, Wolverhampton,

on Wedneaday, August 23rd, when a lecture was
iven by Mr. D. P. Baker on "' Tape Recording by
iroless.""

The lecturer dealt very ably and lucidly with
the subject, explaining the neceasity for rectification
and the use of two relays to operate the inker,
also demonstrating with the actual apparatus and
with diagrams. It was evident the lecturer had
had considerable experience in recording. The
meeting was well attended, and the members

t were greatly interested. It is hoped to
socure the services of Mr. Baker again at an early
data,

The resignation of the Becretary, Mr. G. W. Jones,
was tendered and received with regret, Mr. Jones
fesling reluctantly compelled to relinguish the
socrotarial duties owing to pressure of businesa.
The meeting a very hearty vote of thanks
to Mr. Jones for his past services, special reference

ing made to his work as one of the founders of
the ioty.

The newly appointed Secretary is Mr. J. A. H.
Devey, 232, Gt. Brickkiln Strest, Wolverhampton,
who would be glad if correspondents would kindly
note,

Wireless and Experimental Assoclation.*

On Wedneaday, Aogust 23rd, The Wireleas
and Experimental Association, at the Central Hall,
Peckham, had the pleasure of listening to a ve
interesting and instructive lecture by Mr. F. H.
Haymea, on the Johnsen Rahbek Loud Speaker.
Btarting from the very beginning, the lecturer went
through every point of the construction of the
apparatus, giving enough of the theory to enable
his listeners to appreciate the various parts and their
uaes.

Eu!l ﬁmﬁtim were given to enable one to cut
and polish their own agate cylinders—if they had
the right sort of agate. The necessity for & polaris-
ing battery to make the apparatus sermitive to weak
signals was weoll brought out.

The Association's installation engineer was un.
fortunately not present, and the wirelesa receiving
sot not available for purposes of demonstration
of the capabilities of the loud speaker, but a couple
of orators and a songster in another room made
up & scratch broadceasting programme, though th
dfdnatmuthatulannhu stuffed dog. e

The lecturer afterwards demonstrated the use of
the Neon tube as & generator of ocacillations, and
more than one present had an idea that it might be
very useful in the installation of an Armstrong
receiving circuit.

The meeting closed with a cordial vote of thanks
to the lecturer.

Hon. Becretary, Mr. G. AMLE.E.,
18, Melford Roed, 5.F.29,

Morth Middlesex Wireless Club.*

Tha 97th meeting of the Cluh was held on
Wedneaday, August 230, at Shaftesbury Hall,
Bowes Park. Befure the meecting was formally
openad, Mr. FHolton gave a lecture to the more
elementary mombers who had asssmbled on the
suhject of aerial constroction. He explained the
reasons for the differont tynes of aerials, and showed
why the single wire type was to be preferred for
receiving short waves, although the two-wire type
was better tor longer waves. E!-I'r- Holton anawered
many gueationa put to him and cleared up severnl
knotty pointa.

The mesting was then formally opesned by the
Chairman taking the chair at 8.30, and calling on
Mr. A. J. Dixon for his talk " Commercial Wireless
Instrumenta and How they Work.” Mr. Dixon
explained the principles on which the Magnavox,
the Brown loud speaker, the Brown head roceiver,
gnd saveral olther well-known instrumenis work.
The Chairman, Mr. Evans, also contributed to the
eveninge discussion, and the meeting closed by a
vota of thanka moved by the Chairman to Mr.
IMixon.

Several new members were enrolled, and the

c

Sutton,
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Lihrarian was kept busy attending to the demands

of members 1or hooks.

Particulars of the Club may bo obtained from the
Hon. Recretary, Mr. E. M. Savage, ** Nithadale,"

Eversley Park Road, N.21.
The East London Radio Soclety.*

A very succeasful and well attendod mesting was
held in the Society’s leeture hall in Woodstock
Road, on Tuesday, Auguat 22nd, 1022, at 7.30 p.m.

The meeting opened with the usual buzzer

praciice.

Mr. J. Lipowsky lectured upon the construction of

Ea efficient loud speaker, using mechanical
connection between an ordinary earpiece and a
idea proved so
novel and afﬁc:mt. that we hope to pass on full
the medium of this

& cheap an

gramophone reprodurer. Thia
detailed ascount thron
journal for the benefit of all amateurs at an early
Ante,
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intercepted from 2 LO, 2 LZ, and many other local
stations, in spite of the etic condilions
which were absolutely abnormal

To obtain results on the short aerial in use at the
time it was to add capacity in large
amounts in series A.T.I. and this cut down
the efficiency of the circuit so much that si
on the Brown loud were not lnud enough to
he heard all over tent, so that the five-valve
eireuit with 2 H.F. will he used on a future cocasion,
80 aa to have some reserve of power to cope wiih
changed conditions.

Messra. Bridge & Bon, showed a very compact
and efMicient three-valve receiver of the unit svatem,
and their exhibition of component parts was of
interest to many that evidently wore jonst commene-
ing rece of W.T.

A single valve portable receiver by the Leigh
Wireleas Stores was much admired, and in fact

Membera of the Shefficld and Districd Wireless
which a visi was paid recenily for the purpose of conducting underground experiments.

In conclusion the speaker was bombarded with
many questions relating to telephones and loud.
APBIE&H" generally, all of which he dealt with in
a very able manner to the satisfaction and en.
lightenment of everyone present.

Several new members wers accepted and the
meeting closed with a hearty vote of thanks to the
lecturer and the Chairman at 10.15 p.m.

The Hon. Secretary, Mr. L. E. Lubbock, King
George’s Hall, East India Dock Road, Poplar, invites
inquiriea from all interested amateurs in the
East London district.

The Southend and District Wireless Club.*

Hon. Secretary, Mr. D. L. Plaistowe, 21, Oakleigh
Park Drive, Leigh-on-Sea.

On August Bank Holiday last, a very interesting
and succesaful event took place at the Rectory
Grounds, in Leigh-on-Sea.

The exhibition and demonstration of tion
on Clab Members' apparatus, was well attended by
the public, and messages and concerta, ete., were

pholograph in the Blue John .HI'.'H!, Castleion, fo

all elub members that were in connection with th#
trade had made a good rhow in spite of short notiee.
It is | in October next to give a large
exhibition, and to admit the public to a radw
concert on proper lines which, being held in a bauld-
ing, should be successful, as it is difficult to cary
the sound far in the open air or in a tent.

A general meeting was held on A t 1Sth, at
Club Hudmrs. 8t. John's Amb Depot,
in Quern's » Southend.

Mr. Davies took the chair in placo of Mr. Mayer
who was unable to attend i to business.
The meeting opened at 8.10 p.m., the Chairman
called on the Hon, Sec to read the minutes of
the previous meeting. After the approval of the
rame, and following business therefiom, be
;alled on Mr. Plaistowe to give his lecture on = The
Fleming Valve and the Electron Theory in General”

The method of taking the characteristic curve
was given, and the usual description of the popular
theory of electronic action explained.
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After a hearty vote ot thanks Mr. Jackson was
oalled upon to talk on ** Direction Finding.” He
explained very concisely the method of pro-
cedure and gave a typical instance and working by
trgonomstry. A pgoneral discussion then took
place on the subject of the lectars, and Mr. Jackson
".ﬁjpm with questions which he very ably dealt
with.

The meeting was declared closed at 10 p.m.

In common with most wireless societiea at the
presant time we are being inundated with guoeries
and demands for pl.ﬂil.‘u.i'nﬂ of membership from
people who are just commencing the reception of
eignals, ete., on spparatus purchased from some
firm or other. We shall be very pleased to have
them in the Society as mambers whan we commence
our winter session on October 6th.

In the past the Club of course consisted of
" pre-boom " experimentors who all more or leas
had at least & knowledge of the fundamentals of
electricity, so that it was no difficult matter for them
to understand wireless theory and practice.

The to-day, however, do not appear to
have at all an cxtensive knowledge of electricity
but yet are keen enough to purchase a * set "' and
commence operations, usually to the accompani-
ment of whistles, moans and shrieks, and olher
phenomena. In thia town, particularly, thore is
too much of this sort of thing going on at the present
time, and we want to belp these people, and n
doing so halp oursalvea,

Accordingly, we invile all amateurs in Southend
and district to enme along on October fAth to the
Club-room and give their views in writing to the
Hon. Becretary, so that the iuture policy of the
Olub ran be ted to suit the needs nf the times.
Ramsgate, Broadstairs and District Wireless

Soclety,
Joint Hon. 8acretaries, Mr. F. Harrison, Rocheater

Cot High S8treet, St. Lawrence, ta,
and r. F. C. Marshall, 8, ImEntfﬂmand,
Broadstaim.

The following gentlemen have kindly con-
sonted to become Vice-Presidents:—Hon. E. C.
Harmaworth, M.P. (Thanet), Lieut.-Col. 8ir T. B.
Robinson, K.C.M.G., K .B.E., Sir Cecil Hertalet,
E.B.E,, J.P., 8ir Edward Rigg, C.B., C.V.0., 1.B.0.,
H. Bing, Esq., J.P., Rev. F. G. Ridgeway, M.A.,
James Emery, Esq., H. C. Flowerdew, Easq.,
W. G. Riddle, Eag., C. F. Grossmith, Esq.

Following an informal meeting held in July, a
committee meeting was held on A t 24th,
at Ramsgate, under the chairmanship of the
FPreaident, Mr. H. C, Norman, B.A., for the purpose
ol drawing up the rules and discussing the necessary
detaila for the formation of the Society. The
Committes of Management, com of Moessrs,
H. . Norman, B.A., E. Guy, M.5c., E. P. Pester,
B.S3c., C. E. Hume, P. F. Wesks, M.B.E., P. E.
Stanley (Ramsgate), P. F. Cotton and F. C. Marshall
{ Broadstairs and District ), considersad the necessary
rulee and details for the formation, which were
finally and adopted. It was decided to
divide membership into three sections : ** Members,"
“ Associates,’ and ‘' Btudent Associates." Sub-
acriptions to be 10e., Bs. and 2a. 6d. per annum,
" Members "' having two votes and the privilege
of bringing a friend to mestings, ete., ones & month.
** Associates ' having one vote but not the latter
privilege. " Btudent Associates,”” being junior
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membera gtill attending school. A full pro B
of weekly meetings is being arranged, o# which
either of the Hon. Becretaries will be very pleased
to give full information. The list of mem 7]
increasing rapidly and much en ment ia

ing recei locally. Tha first will be
held during Beptember, st the close of the holiday
BEABOT.

Bishop's Stortford and District Amateur
Wireleas Assoclation.

Hon. Becretary, Mr. J. Cooper, Halfacrea,
Bishop's Stortford.

Owing to increasing attendances the monthly
meating of the above was held at the Institute,
Bishop's Btortford, on Friday, August 206th.
Thers was & good sttendance of members and
visitors, presided over by Mr. W. A. Field, and a
lecture was deliversd by Mr. L. G. Attres, u
* Accumulators.” The lecture which was of
technical information was deliversd in & manner
readily understood by the tyro, and dealt with the
types, voltage, capacity, eto., beat suited to radio
work. Mr. Attree, whose experience of his subject
ia an exceadingly wide and long one, insisted upon
the superionty of glass containers over those of
calluloid or even of ebonite, and emphasised the
nesd of care and maintenance in order to obtain
maximum results. A wvote of thanks, proposed by
the Vice-President and seconded by Mr. Filby,
was accorded Mr. Attrea for his instruotive lectura,

Communications should be addressed to the

Hon. Secretary.
Coventry and District Wireless Association.

Hon. Seocrstary, Mr. J. E. Bolus, Iona, 14,
Coundon Road, Coventry.

A meeting of the above Society was held at the
Club Room, Charleaworth Buld: . 128, Much
Park Street, Coventry, on August 23rd, 1922, for
the purpose of anrolling members into the Society
which was reconstructed at the last meeting.

The Chairman, Mr. A. M. Sidley, addressed
meeting and pointed out the absclute neceasity for
& Radio Club in Coventry, and said that jnm{qing
from the attendance there that evening amateur
wireless appeared to be very popular in Coventry.

The Committes had been into the matter of
entrance fees and annual subecriptions, and have
fixed them at 56. and 10s. respectively for semior
members, and 28. 8d. and be. for juniors.

There were 42 members enrolled, and it is hoped
that this number will in the near future be con-
sderably increasad.

The club room is open to all mambers on any
night, and arrangements are being made for a
work bench and also a library of periodicals and
technical books to be installed as soon as poasible.

The Secretary will be pleased to give any further
information on request ; noticea of lectures, ete.,
nmpub]inhudint.hulmdna::impm.mdmnhn
shown in the various electrical contractors shope
throughout the town.

Newark and District Wireless Soclety.

Hon. Secretary, Mr. Geo. T. Sindall, 8, Beech
Avenue, Hawtonville, Newark, Notts.

The above Socety will reeume their meetings
for the winter seasion on Wednesday, September
20th, at the Magnus Grammar Bchool, at 7.30
P.I'.I'I-

c2
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The Committes are hoping to make this i
lgﬁutwmu-ihnnthaoﬁn.mdhnpalﬂinx‘ ted
will make an effort to come along and join them,
whether they are in posseasion of receiving seta or
not.

A transmit licence has been applied for, and
inthnumiu‘l%-buing granted much interesting
work can be looked for which will be of great
banafit to local amateura.

Hormsey and District Wireless Society.

Hon. Becretary, Mr. H. Duvy, 134, Inderwick
Road, Homsey, N.8.

This Society, which was recently foundod, has
now a membearship of over 30, and is anxiouws to
increnss ita numbers atill further. Full particulars
ran ke obtained from the Hon. Seeretary at the
above address on receipt of & stamped addressed
an

A full meeting wos held on Friday, August |8th,
and a programme was formed for future meetings.

It was ar that the Club sat should consist
of three valves—one high frequency, one detector,
and one low Irequency. Mr. Pugh consented to
make the panel, while Mr. Webster volunteered
to make the cabinet to hold it. The whole of the
Club membersa meet overy Friday to construct
- various items to include in the set, which it is hoped
will ba in uwse by Septembar 11th.

On Tuesday, August 22nd, the membera present
enjoyed music and speech from 2 OM and 2 FQ
sy well sa Morme om from warious slations,
including loud signala from GFA, and & two.valve
set loaned by Mr. Webster for the evening. Other
membors have kindly ronsented from time to time
tn lend their seta for demonstration purposes.

The Walthamstow Amateur Radio Club.

Hon. Becretary, Mr. R. Cook, 49, Ulverstone
Boad, Walthamstow, E.17. )

The Soriety is now well established am! the
membership is still steadily increasing, and an
Asqistant Hon. Sccretary was appointed a short

time in order to cope with the increasing business
of the Cluk. On August 23rd, Mr. ler gave &
lecture to the advanced members of the Club on

* Jonization of Valves,” and Mr. Webb lectured to
the more elementary members on the Approximate
cost of constructing a valve banel and the necessary
apparatus used.

The Committee are hard at work arranging the
Ierturos for the Winter sessinns.

The Secretary will be plearnd to welcome any

FT““ member.  Meoting  nights, every
B(f neaday, from 7.30 p.m. to 10, at the Y.M.C.A.
Chureh Hill, Walthamstow, E.17.

The Durham City and District Wireless Club.

On Friday evening, August 25tk, the fifth meeting
of the above waa held. 1t pioved to be a very
enjoyable and intensely intercsting evening for
the members.

The Morse burzer class, conducted by Mr. (.
Nurthen, sssisted by Mr. W. Rushworth, was quita
exciting, the ladiea particularly enjoying themselvea,

After Morss practice the Hon. Secretary, Mr.
(iec. Barnard, gave a short lecture on ** Iha
Interpretation,’” wsing 22 diagrams upon the b%:;::
hoard to repreeent warious apparatue. These
diagrama were copied by the mem :

After the announcements, the Chairman, Mr,
5. Kelly (Hon. Treasurer ), cornmenced the question
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W . i N
period hy IHI-I..'iI'I-!! the Berretary to review hriefly
the Iast lecture on the mlationship hetween in-
ductance and wavelength of a closed oscillatory
circuit. At the uest of a lady member Mr.
Barnard gave a condensed explanation of the func-
tion of a erystal detector in & receiving circuit.
Mr. R. W. Holmes at this point drew and explained
the curve representing the relationship of the re-
sistance offered by & ¢ to the EM.F. led.

A lively diacussion then followed. Several new
memboars wore enrolled. There war no time to
discunra the merita of & free library.

Mr. Ainsley, of the Henley Cable Co., i the
lscturer for the next meeting, which is to be held
on Friday, BSeptember Ist, at headquariers
'Y.M.C.A., Claypath).

Intending members Are always welcome.

The Wireless Society of Liverpool.

Hon. Becretary, Mr. C. L. Lyons, 78, Old Hall
Streat, Livarpool.

A highly succesaiul meeting of the above Bociety
was held on Th , August 24th, at the Royal
Institution, Colqititt Street, Liverpool.

E]I:oeiaj arrangements had been made with The
Ashley Wireleaa Telegraph Co., Ltd., of Renshaw
Street, Liw:ﬂ:moh whereby they would transmit
telephony and musical items from their experimental
station, 2 KH, the same being received on s five-
valve receiving set of their own manufacture
{2 H.F., 1 Rect., 2 L.F. valvea).

The programme commenced promptly at 8 p-m.,
and continued until 9.30, there being six.mnute
tranamissiona with intervals of five minutes dura-
tion each. The receiving set was operated by Mr.
C. G. Williams, of Mesars. Ashleys (who is also s
prominent member of the BSociety and on the
Advisory Committes). The whole of the items
were received extremely satisfactorily (eapecially in
consideration of the fact that the set was worked in
conjunction with the Society's indoor asrial which
is of but moderate ‘dimensions) and were made
clearly audible to all present through a ** Brown ™
loud speaker. The programme was very vared,
containing amongst other items, selections from
Gilbert and Sullivan, " Annie Laurie,” *The
Policeman’s Holiday,” a * Pot-Pourri ™" and then
inimitable Tom Foy in a speaking record.

The five-minute intervals were occupied in answer-
ing the gquestions deposited previously in the
gquestion box, Mr. 8. Lowey rendering great assis!-
ance, illustrated with very clear blackboard dis-

The next CGeneral Meeting of the Society will be
held at 7.30 p.m. on Thursday, September l4th.
at the same address, and all amateurs or interested
persons of either sex are extended a bearty invita-
tion.

A mesting of the General and Advisory Commuttee
has alsg been arranged for Beptember Tth, for the
purpose of arranging an interesting and instructive
winter syllabus. All intending members are
thersfore advised to apply at once to the Secretary
for application forms, so that none of the special
meetings which are being arranged, will be missed.
Proposed Wireless Soclety for Tottenham and

District.

Will all intercated communicate with
Mr. R. A. Barker, 22, Broadwater Road, Brwe
Crove, Tottenham, N.17.
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Questions and Answers
NOTE.—This section of the magazine is placed at the disposal of all readers who wish to receive advice

and information on mallers
showuld

On one side

pertaining o both the technical and non-technical sides of wireless work. Readers
with the following rules :—(1) Each question should be numbered and written on a separats aheet
the paper, and addressed ' Questions and Answers,"" Editor, THE WRELESS WoRLD AND RaDIO

RE‘FIW 12/13, Henrictia Street, London, W.C.2. Queries should be clear and concise. (2) Befors sending in

Jheir

with before.

name and address of the

immuuﬁﬁMMMrmm“mmmMﬂammﬁuhmnﬂbﬂmdﬂ
(3) Each communicafion sent in fo be accompansed by the
{o be found in the udnm‘.rumml columns of the lssue current ai the time of forwarding the questions.
» which i for reference and nod for

and Anncers "' coupon
{4) The

o a af the lop of every sheel

o sheels, unﬂhn!mlypumﬂuﬂ this should be in block capials. Queries wnll be answered under the snidials

undlnmnfthumrrupmdn# or, if #0 desired, under a "' nom de plums."
proporiion of the circuits and apparatus described in these answers are covered by patents
before making use of them, mmu_fymmaduu mﬂm_ymddnuhuﬂﬂﬂmﬂgpmm
sgnt in must be accompanied by a postal order for the amount of
(7) Four guestions iz the marimum which moy be sent in af

through the post is required every
la., or 3a. 8d. for o mazimum of four questions.
ane fime,

In wmew of the serious inlerference which an
oscillaling receive can cause lo other receivers in
its rieighbourhood, it i# undersivod thai for broad-
cast wavelengths, certainly, and poswibly for all
wavelengths, the Postmaster-General will in
allow no type of circuil which is capable of cscillating
and so energising the aerial, either directly or through
any circuil coupled o il

The necessary consequence of this resiriction i
that if reaction of the type commonly wsed in the
past i shill employed, 1 muat be in such a way that
the oscillation poind cannol be reached over the
vapele ngth rarge of the receiver, however tightly the
reaction coil i coupled, and with whalever values
af filament voltage or plate vollage the set is worked.

In order to comply with this requirement, il 18
essendial that the reaction coil should be sufficiently
loosely coupled to the aerial inductances as noi fo
aed #ef up oacillations or alternatively the reaction might
be arranged between the grid and plate circuils of a
Jng# Srequency amplifier s shoun on p. 715 of the

iartee of September 2Zmd.

We strongly wrge readers who are making or using
sets of the usual reacting type (o cither ﬂdﬂ&t
the amount of reaction which they can employ
such an ertent that they are perfectly satiafied I.'mi: .I.Fl-a
sel can never oscillale or o cut out their reaction
entirely.

—

““R.M." (Coventry) Uld#c-tlnnﬂa1nalrmparary
poat as operator next summer, and asks (1) If he
could acquire sufficient theoretical and practical
Inowledge by self-preparation. (2) What bodka are
recommended Jor ‘studying purposes.

{1} Theoretical knowledge, yes; practical effi.
ciency, very unlikely. Moreover, we think it
unlikely that you would get a berth under these
conditions, as the supply of thoroughly gqualified
operators appears to be at least equal to the demand.
(2) We should recommend Bangay's ** Elementary
Principles " and hia " Oscillation Valves ™ for a
atart, and more advanced books and the P.M.G.
handbook later.

** L.5."" (Stretford) has a set of which he encloses

d-lﬂgru.m. which gives no resulls, and aska for
a.n-m:m::e

The set appears fairly good although resulta
are poor. Condenser D should go from the other

(5) In view of the fact that a large
, readers are advised
(8) Where a reply

gide of reaction coil to earth, and should be about
0-001 mfds. The reaction coil should couple

with seco instaad of the , and should

be small an I;-nuhdunghtmmﬂnﬂ-. Examine

all aarial earth connections and insulation
carefully.

oLy

WY {Ful]llm} asks (1) For an efficient
two-valve receiving circudd con be consbructed
u:rmmndbhmd.mndwnuﬂiﬂﬂ'impi
of 1B0/200 meires, with values of copaciiies, re-
ristances, ele.,, and (2) Whether thia will work
saliafactorily sn o horizonial position.

¢

=

(1) 8ee Fig. 1. (2) Receiving valves are usually
so constructed that they can be oporated in any
position. Thia does not HPPIE to large tranamitting
valves and rectilying valves howewver.

“W.G.A."" (Southampton) asks fwo questions
relating to Hﬂﬂtf}ﬂﬂ' coils for his set.

(1) The A.T.I. internal diameter 1", external
7. For the reaction coil 4" internal, §" external
dinmeater, wound with the same wire. (2) It is
impoasible to give at all accurate values. In this
case we should recommend tappings at equal
numbers of turns from the inside to the outaide.
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‘“C.E.P. "' (Battersen) asks (1) Will four
solo receivers of 750 ohma each, connected in serica,
be afficiend for telephony. (2) What currend does a
sincila-bornite combination need. (3) What additions
does he need to a list of a to make a erysial
detector and valve amplifier. (4) For a diagram
of a circuit for wse with the above.

(1) Yee, if of good make. (2) No polarising
EM.F. is necessary with this combination. (3)
For the simplest type of circuit two batteries,
L.F. and H.F., grid condenser and leak and L.F.
intar-valve transformer. (4) See Fig. 2, page 336,
Juns 10th issue, omitting the potentiometer and
battery.

“J.W.A."" (Northallerton) is contemplating
the construction of a three-valve receiver, and asks
(1) The best simple circuit for making use of three
valves for reception of apark, C.W. and telephony,
up to wavelengths of 3,000 metres. (2) Whether the
apparaius will be suitable to operate a loud speaker.
(3) Whether remisiance capacily or Iransformer
coupling 15 recommended, and (4) The capacities
af the various condensers,
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screw back until the point is reached where signals

“P.K.'" (Paris) asks (1) If he should hear

jah  slations with a two-valve sef, (2) What
English stations will he be able to hear. (3) If ony
English station sends telephony like FL.

(1} and (2) You should hear some of the larger
stations, such as Leafield, Carmarvon, ete., but
probably not any telephony. (3) There & no
corresponding station at present.

. - "' {Bayswater) encloses a sketch of
circuil and aasks (1) If A iz a grid leak, and if &
what should be its value for Mullard ™ Ora " valves.
(2) If one variable condenser 18 sufficient. (3)
What is to be connected af points I} and C on the
aketch., (4) Which of three coils should he use for
reactance, and which for primary and secondary.

(1) A is a grid leak. Ita value should be about
2 megohms. (2) One variable condenser is suffi-
cient for a simple single circuit set. It should be
used in series with the A.T.I. for short waves, and
in parallel for long waves. 0001 mfds. s 0.K.
(3) Connect at B a 40.-volt H.T. battery, positive

Caa-- -t}

(1) See circnit, Fig. 2. For reception on
wavelength up to 450 metres you had better make
& special set of coils. (2) No; the addition of one

or two stages of low frequency amplification is

required. (3) As you do not require to receive on
wavelengths above 3,000 metres,
coupling will be found satisfactory.
indicated in the diagram.

Ocioher 2eh 1asue

The simplest \;'a}r of doing this would be by
adding an additional valve as L.F. amplifier, for

which you would only uire an inter-valve
transformer and the extra valve and socket. The
transformer might be 1 oz and 3 ozs, of No. 44
on a core "< 4" of iron wires. The circuit may
then be as in Fig. 3, p. 738, September 2Znd issue.

“J.D." (S.E.1B) asks how to adjust Brown's
A" type telephones.

To ca out the adjustment, screw up until
a click is heard and signals become inaudible, then

transformer

(4) These are

“R.C.W." (Clapham) asks for details for
adding one m::wli_miﬂg wvalve to the school set in the

to the anode of the valve. At C connect a par
of H.R. telephones. (4) If the stated coil is used
in the cl circuit the next larger may be used
for the primary and the next smaller for the re
action,

“* K.P.5."" (Marlborough) refers to the simplt
C.W. and telephony transmitier described on page
202, June 3rd issue, and asks for winding detals
aof the induction coil for use on a wavelength of 400
mefres,

A suitable value for the inductance would be
40/50 turna of No. 20 D.C.C. on a 3" dismeter
former. We cannot give the exact number of
turns as this will depend on the capacity of the
serial which may lie anywhere between fairly
wide lmita. ;

“C.M."" (Camberwell) asks if the Marcow
1} kW. ship set is still the same as that given it
the 1918 edition of Hawkhead, and {f not whai are
the most important alterations that have been made

The standard converter, asynchronoi
spark set, is obsolete, although wvery large

|.'HI"JEE SITY OF CALIFORNIA
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numbers are still in use. It has been superceded
by quenched spark set, with a motor alternator as

source of power, and also by a C.W. valve set.
“* R.S.M."" (Croydon) asks (1) Why do crystal
detectors um_:'y (2) Tf eelluloid varnish s any

pood as an tnsulaior,

(1) If you wish to know how the actual process

which it works we are afraid we can give you

little help, as the action is really not understood
and various theories are in existence. We na.lli:
understand as much about it as we know why suc
and such a erystal is black, or any other colour.
On the other hand most elementary taxt-books
give simple explanations of the process, which
give some idea of the action. (2) We have not
had sxtended sxperience with this material for the
purpose, but such work sa we have done would
point to it being satis{actory.

“NOTSEW '' (London) sends o sketch of
his set and asks (1) wmmuummm
distance from which amaleur felephony,
telephony and high power m‘(ﬁ
ceived clearly. (2) ..-lra: G ifrl-pl'ﬂ'l.l'ﬂl'lm.f-l
in the sel sketched. {E}Grl.rﬂ.ﬁﬂl!mlﬂlw
now works. (4) What would be the difference in
wavelength if o 0-0006 mfd. condenser iz wred instead
of a 0-001 mfd.

(1) Amateur telephony, perhaps 20 miles ; Broad-
casting telephony, 40 to 60 miles ; t-nlﬁgﬂphy.
almost any distance, depending on the
of the transmit station. (2) A mfinmr
(0-001 mfds. ) across the telephones is very desirable.
{3) Not very different from 300 metres.

“*PIP "' (Manchester) refers io the American
short wave receiver described in the iasue of June 3rd,
and aaks (1) Whmulhtulﬂanflhummﬂamn
densers in the diagram (8) in the grid circuid of the
valve and (b) across the tele phones, and if these should
be variahle. [E}If.thamunnprdlml:mmﬁ
eircuil. (3) Would this receiver be suilable
receiving broodeasting. (4) What 15 the hi
wavelength from which this set would receive telephony.

(1) (a) 0-0003 mfds.; (b) 0-001 mfda. Neither
nead be wvariable, but the grid condenser may be
with some advantage. (2} A leak should certainly
be introduced between the grid side of the con-
denser and the filament. (3) Quite. (4) No
definite limita. Should be O.K. up to say 1,200

metres

“LITTI..-B LEVIS "' (llkeston) asks (1) For
a list of opparaius for consiruciing a =ef capable
of nuat{'mg telephony 150 milea. (2] Would o
um:m Iy pe n;f i | be O.K. (3) Which of two

aerial systems iz preferable. (4) Which i the best
receiving sel on the markel,

(1) If you wish to receive FL or similar stations
at this distance, your set may be guite simple,
say three valves. If, however, vou wish to receive
broadcasting stations at this distance you will
require at |east three wvalves, with tuning coils,
two wvariabhle condensers, H.F. and L.F. trana.
formers, batteriea, grid condenser and leak, tele-

oned and variable Alament resistance. (2) Yea.
(3) 40 ft. high and 40 ft. lung single wire. (4) We
cannot answer this for obvious reasons, but the
beat sets, costing say £35 to £50, of most of our
advertisers are all very

*T.L.H." (Cardiff) aaks (1) For advice as
as io how to slop hiz sel oecillaling. (2) If he can
receive broadeasting without any alteraiion fo wiring.
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{IlU#wﬂdunwh nefit to connect the H.T.
the L.T. insiead of in parallel,

(1) Try mvmmg the windings one at a time,
also vary the positions of the transformers, or fit

each transformer into & closed iron box ; also maks
sure that your reastion coupli iunutt.nut.ight.
(2) Yes, provided that your H.F. transformera

and tuning coils are 0O.K. (3) Your present ar-
t is not & parallel connection, as only

the negative ends are common. There ia very lltth

difference in action between the two ways shown.

““R.8t.Q.L."" (Harlech) asks (1) If a three-
electrode thermionic valve can be used as an amplifier
on an ordinary felephone ecircuid in  conjunchion
umhuimﬂ:puhr (2) If #o, would the ordinary
wireless dype do. (3) What cireuid would be suilable
and what accessories needed to amply the current from
an ordinary felephone with induction coil.

{1} and (2) Yea. (3) The circuit should be an
ordinary L.F. amplifier, with a special input
transformer with ita adjus to suit the
conditions of the hﬁm N.B.—The making
of any experimental modifications of this nature
on the Post Ofice syatem is illegal without expresa
PErTIRRION [mm t.]m P.M.G.

CGAM.T l"&tl:nzll sends a akeich of
his set and m-i:: :I} If mdh:q.i:nnd condenger
will aed as reaction belween the secondary and the
valve. (2) If he could receive a wavelength of
250/3,000 metres with this set. (3) For criticiem
of circudd,

(1) No, you will not get any reaction in this way.
{2) 1If your coils are wound with about No. 26,

should get this range, but 0-001 mfda. is too

igh & value for the grid condenser. (3) The set

would work as shown, but would be better with the

variable condenser across the secondary, and with

a glider to the primary. The addition of a reaction
coil would also F‘ greater sensitivity.

“JM.GW.® {Gﬂ-lillmlnﬂ} sends  aleich ?_f
har ot and aake (1) If the circuil 18 correct. (2) If
one lattice coil will do for o reaclonce for the sel.
If #o, what should be its induclance in mhys. (3)
What size series condenser should be wsed to tune to
300 metres. (4) If telephony from FL, 2 MT,
GED, 2 L0, and GEG could be heard.

(1) Quite O.K. (2) Yes, about 1,000 mhys.
should be sufficient. (3) About 0-0002 mids.
should be satiefactory. (4) FL probably, 2 MT
poasibly, GED and GEG doubtiul, 2 LO .

““RED SUEZ ' (s.s. '* Mansourah ") sends
sketch of circuil and aske (1) If it will opernte with
reaction. (2) If 4 wouwld operate with heterodyns.
(3) If ¢ would be di to operate.  (4) If if would
operale off commoh T2 3

(1) Yes. We think the scheme suggested should
be quite satisfactory. (2) Certainly. (3) The
circwit might need wvery careful adjustment for
succeasful results, but we have no actual experience
of its behaviour. (4) We can see no reason why
it should not.

“*J.G.B." (Brighton) sends diagram of set
and aaks (1) If values for H.T. and L.T. are correci.
{2) If he should hear 2MT and PCGG. (3) If
tramuways, which run abow! fwenty yords from the
howre, will affect reception.

(1) Circuit is quite 0.K., but you should inter-
change the 0-003 mfd. grid condenser and the
0-0008 mid. anode bye.pasa condenser. (2) Re-
ception of PUGG and 2 MT on a single valve set
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at Brighton are both very unlikely. (3) You may
have considerable trouble uhmu,glf induction from
trama.

““CENTIGRADE "' (Bury) asks (1) If a
valve amplifier may be wsed with crystal sef. (2)
If he would be able to receive telephony from FLwitha
erysial sef made as shown in the * Amateur Mechanic.™
(8) If sincite-bornite is the best to use.

(1) Yea. (2) Unlikely at such a distance, but
not impossible with a really good aserial. (3)
Zinecite-bornite is one of the most sensitive combina-
tions. (4) Ordinary valve ¢ wolts, 0-5 to 1 am
Low e valve, 2 volta, 0-1 to 0-4 unp]:

“F.P.O.'"" (Liverpool) asks for a diagram
with mwitches for effecting (a) A.T.C. seriea
; (b) L.T. and H.T. on and off ; (c) Crystal

recepiion only, valve H.F. magnifier followed by
For circuit sea Fig. 3

eryatal rectifier.
%
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Beparating them would then gradually reduce the
wi to about B850 metrea. (3) There is no
lmtnbhinrmuhmum {4) No, it will not
to the wave
”.l B." (W nn-Ell] 1] W hai
i# the advaniage, if any, in using a
with a local Mlﬂﬁﬁmmw el
one withoul any polential. (2) Why he gets no resulls
with a certain circuil akeiched. (3) If belter resulls
can be obtained by usming a crystal detector and valve
amplifier. (4) How tuning is performed withous
a sliding confact.
(1) Zincite-bornite does not require & local
potential. In general the erystals which require
lied local potential are more steady but some-
t less sensitive than those which do not need it
(2) The circuit & rs 0.K. and we can suggest no

reason from the diagram for it not working, sxcept

—_—
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Fig. 3.

**2 BAH "' (Dartford) asks (1) For a formula
Jor caleulating the wavelength of a single layer coil
Jor wse in o wavemefer. (2) If two pancake coils
placed parallel and concentric are connected in series
#o that the induction s marimum, what is the effect
of separating the coils. (3) For a formula for
caleulating a self capacity of single layer and pancake
coils, (4) If it would be possible to hear ﬁ with
the erystal cirewit sbetehed,

(1) Tt is impossible to caleulate the wavelength
of a eoil used in this way, as the wavelength depends
on the seli capacity of a coil, which cannot be
caleulated. A true inductance coil having no self
capacity would have no wavelength, (2) As
above, a good coil has no wavelength.  If, however,
the coils would each tune the circuit to G040 metres,
placing the two together in the cirewit would give
a wavelength of approximately 1,200 metres,

that 4 volta is rather a low value for the filament

battery for this valve. (3) See Fig. 3, 501,
July 16th issue, for s suitable circuit. {m.'mg
can be carried out by a variable shunt condenser,
or by a variometer action between two coils con-
= L énﬂ H {(Fulham) asks fi diagram of

“L.S.G.H." s oFr 4
conneclions for a five-valve sef.

Circuit should be as in Fig. 5, 62, Apnl f&h
isaue, with additional H.F. and I...E! valves switched
in exactly the same way as shown, if desired.

“W.S.F."" (Darlaston) asks (1) If a somple
of wire will be suitable for a tele transformer
Jor Sullivan’s telephones wsed in a valve set ; alse if
a certain sample of tinplate will do for a core.
(2) What size former should be used to wind ceriawn
specimens of wire upon, and how many furne of
each should be wsed,

UNIVERSITY OF CALIFORNIA
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(1) The sample of tin might be used, but will be’
inefficient, especially for telephony in comparison
with stalloy iron. {f used, it will be better to put
tissue paper between sheets. (2) The wire is too
thick, even for L.R. winding, but if usad try about
2,004 turns.

“JLEW.'" (Great Berkhampsted) sends a
aketeh of his mingle valve sef, and asls (1) Why
he gets no results.  (2) What should be the marimum
and minimum  wavelength, (3) What is the ap.
prorimate capacity of the variable condenser,

{1) We can see no reason why the set should not
work. It would, however, be improved by the
addition of some reaction. (2) We cannot un:{.
as you do not give the dimensions of the A.T.I.
former, but from the length of wire used the
maximum i8 probably several thousand metres,
(3) 0-00035 mids.

“C.8.H."" (Harlesden) sends a sketch of hix
ael and asks (1) What is its wavelength™ range.
(2) Capocily of two certain condensers. (3) If a
certain coil ia suitable for wse with a twe-valve
resistance capacily coupled sel, and also wuh the aet
in hiz diagram.

(1) Approximately 8,000 metrea. (2) Condenser
No. 1, 0-00)7 mfds., No. 2, 0-0{H 15 mfde. (3) Yes,
but in your sketched circuit it is better to put the
reaction coil on the anode side of the inter-valve
tranaformer.

""H.H.T."" (South Kensington) asbs (1) For
a diagram of connections for a four-valve receiving
set, with loud speaker, range from 150 to 25,000
metres. (2) What valves are recommended for this
#et. (1) Winding data for transformers. (4) If
the inductances and condensers could be mode os
shown in ** A long range Receiving Set," ljr Fol. B.

(1) Bee Fig. 7, page 438, issue for July Ilsat,
{2) Any good modern type will do. Cylindrical
tube valves of " V.24 " type are electrically some-
what more efficient than French type, but for certain
purpose are, perhaps, not mﬂur:ﬁn.niunlly a0 good.
(3) In order to eover such & large range you will
have to have & number of H.F. tranaformera, tha
windings of which must be determined experiment-
ally. For the L.F. transformers, the values usually
quoted may be used. (4) They might be, but we
do not particularly like this arrangement. We
ghould recommend a three-coil holder with a set
of honeveomb eoila,

“L.J.B."" (Sheffield) esends diagram of a
eryatnl set he 18 using with an indoor cerial and
osks why he cannof gel sgnols.  [(2) What crysiol
to wse. (3) If 60 ohm telephones can be wsed.
(4) If wsing German silver wire for his potentiometer
exrplaing lack of signals.

(1) and (4) Circuit i8 gquite correct and use of an
indoor aenal is the only apparent reason for loss
of signals. (2) Carborundum is perfectly satis-
factory (3) Yes, il & telephone transformer is
usad, but vour circuit does not show one.

“F.J.A." (Mile End) asks (1) How he conld
conatruct a sel of basbef coils and what number of
ping and furns to use. (2) How con he make re.
achon coils for Mhese. (3} How many fred ond
moving vanes are necessary fo consfruct a 0-001
mfd. variable condenser. (4) In what texi-book
can he find similar practical information.

(1) Any mnnﬁ;: odd number of pins may be

used, say between 9 and 19, The number of turns .

will depend on the wave.range required, whirh you
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do not state. (2) Reaction coils may be made in

the same way a8 tuning coils, (3) It depends on
the size and spacing of the plates. If the plates are
4" diameter s | mm. apart, 17 fixed and 168

moving will be required. (4) See Alan Douglas’
Text-book on the ** Construction of Valve Seta.”

“OZONE "' (Kensington) aslks (1) From
what places in the Britieh Isles and Europe are
concerts and other informalion send out for receplion,
and on what wavelengths, (2) For details of o
compiete valve circuit for receiving felephony.

{l) The most important are Wnttle (2 MT)
on 400 metres, Marconi House, London (2 LO) on
360 metres. (This is experimental at preseat.)
Fiffel Tower on 2,800 metres. Nauen on 3,100
metres (POZ). The Hague (PCGG), 1,050 metres,
and a number of amall power stations in the London
District. (2] The four-valve set, of which des-
eriptive articles started in the issue of July 15th,
should be very suitghle for this work.

“* E.D.B."'’ (South Croydon) asks for a switching
arri f do cul owl the lost valve in the diagram
on page 37, April Beh issue when required.

Arrangement may be as in the diagram in which
only the altered parta are shown (Fig. 4).

T
:
I
I
]
I

‘i-

_ G

-||||||J

Fig. 4.

“JHK." (Mortimer) asks (1) For a diagram
af a good one-valve circuil. {2) If an “ Ora " vales
will give good results in this circuil, and should
be hard, medium, or soft. (3) What Ie of wire
and whal resistance, using No. 26 S.W.4., would
be suitable for a filament resislance.  (4) If a German
" A.E.G" valpe twould give ar good results as the
Mullard ** Ora.”

(1) See Fig. 2, page 537, issue for July 22nd.
(Z) Yew; hard. (3) About a couple of feet will
be necessary, resistance of which would be 5 ohma,
(4) We cannot say.

“DART "' {(Devon) asks (1) If a cerfain method
af conatructing an aerial would give any results. (2)
If so, how many valves would be required. (3) Whas
i the approrimale range of the 10-wall Iransmitting
power wsually granted by the P.M.G.

{1) It is very unlikely that results of any use will
ba obtained. (2) At least five valves would pro-
bably be necessary. You have a difficult problam
to solve. (3) The range varies enormously with
locality and conditions. 10 to 20 miles might be
an average figure, but much greater distances
could be obtained under specially favourable
circumatances.

"““L.D.'"" (West Ewell) asks why he cannot
get any telephony with his set,

You give practically no useful information to
anable ua to say what ia wrong, e.9., you do not
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state the diameter of coils, material of formers or

type of circuit. We see no reason why there should

be unit.h.ing wrong with the coils, but from your
on howling we should i ine that

are u.ling l:um as reaction, and that the coupl

is too t
W T;" (Norbiton) osks (1) What is the
, coll sign and time of working of the
sigiion ai Cairo working with Leafield. (2) Who is

the arc aigtion on aboul 8,800 meires, louder than
Leafield. (3) If 2 MT has reduced his #incs
ing on 400 metres. (4) Porticulars of how
to make a loud speaker uring a Skinderviken micro-
Button.,

(1)SUC. We are unacquainted with programme
of working. (2) Probably Northolt. (3) No; but
is quite likely that the shorter wavelength does
not carry so well over London, although we have
received no systematic reports to this effect. (4)
This could probably be arranged on the lines of
the sketch, but the loud speaker iteslf would be
guite distinct from the microphone and of normal
type, but with windings adjusted to it the re-
mstance of the microphone through a transformer
if necossary. A diagram of a simple microphone
relay will be given in an aarly issue.

“P.EP.'" {Wurr[uﬂtnn} asks (1) If a two-wire
gertal tnelead of o mngle wire would com
for lack of height ai one end. (2) If a long ecarth
wire would be detrimendal to the working of a single
valve receiver.

{1} The addition of & second wire will not com-
pensate for lack of height. (2) This length
of earth wire will weaken asignals considerably.
Oannot you connect it to a waterpipe nearer the
housa ?

“AR.O." (Cheater) osks (1) Where he can
obtain a valve of the low femperalure lype, ond of
whai jce.  (2) If certain wires would be suitable
Jor m trandformer for 120 uh-m tele phones,
(3) Ilj" 2o, how muc.i'a tooneld be ired. (4) If a
cerigin diagram s correct for deriming H.T. for
an "' R" valve from a 210 voli D.C. main.

(1) This valve will ba handled by the Marconi-

hone Department of the Marconi Company.

o supplisa are yet available for distribution
to the public. The price will probably be £2.
(2) might be used for the L.R. windings, but
are undesirable even for thia. (3) About 6 oza.
for the L.R. winding. The H.R. winding should
be 3 oza. of No. 44. (4) No; better to put three

lamps in series and tap the required H.T. across
one of them.
“* ML.R.C."" (Alexandria) asks (1) If we know

of any wireleas aomaleur in Egypt or Alexandria.
{2} If any Mupﬁ-nny can be heard in Alerondria

e a }nrm amplifier. (3) If the Wireless
ociady of London accept affiliation o members
living ﬂi'rmnd Hﬁm can he find informalion

Jfor constructing a tuner with range 600/26,000
meirea to be used with an amplifier and o seperate
heferodyne.

(1) We do not know of an experimenter to
whom we could refer you. Why not advertise
in & local newspaper T (2) We do not think this is
at all likely, but we beliave the question of sstablish-
ing broadcasting stations in that part of the world
is under consideration. (3) We think it is most
probable that the Society would consider this.
Apply to the Becretary for full information. (4)
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I!jmullruttrhwal:mnhlnnmphﬂuthnm
struction of a tuner should afford you little difficulty.
Make or buy a three-coil holder and uwee a set
of honeycomb ecoils, tuning both the asrial and
secondary eircuits with vanable condensers.

‘““R.J.E.H." (Walton-on- Thnmu] arks (1)
Why, on pressing the key of o simple valve trans-
mitier, the valve filament Mmhﬂmaﬁgﬁﬂy
(2) What ificalions ars necessary
a member of the Wireless Emyujm

(1) Without a knowledge of the circuit employed
it is not posaible to say exactly, but one ible
cause is & decrease of potential along the Ell.mﬁnl‘.
of the valve due to an increase in the plate filament

current. The plate filament current runs out
thro filament back through the circuit to
the plate, and if in opposition to the filament

heating current may give the effect noticad. (2)
You should apply for full particulars to the Bacretary
of the Society.

*“ERIN "' (Upton Hl.nnr'} asks [H How .t-r,
can howling. (2) If & would be
to receive The Hng-uundEidTmmapim
with a Mark III Tuner with o proper
(3) Which of two samples of wire would be betler for
kengthening the aerial. (4) If 4 would improve
#ignals lo use insulaled wire as per sample alicehed.

{1} Howling is evidently due to too much reac-
tion ; do not use so much. [(May we remind you
that whenever your sst howls in this way, you are
apoiling the tion of every other amateur
within & range of perhaps two miles). (2) The
wavelength of the closed circuit should also bea
brought up to the desired values. (3) Either ghould
be guite satisfactory. (4) No. The 7/22 would
be slightly the better of the two.

A FWA." (North Woolwich) asks (1) The
number of (urns for four coils. (2) To what ware.
length will a codl 107 x 1} tune with a certain aerval
(3) For winding data for a certain H. F. tranaformer.
(4) If a variable condenser ia necessary if are

Jour tappings in the H.F. tranaformer pri

(1) For 400/800 metrea, 100 turna. Fnrﬁﬂﬂjl.m
metres, 150 tuma, For 800/1,500 metrea, 250 turns
1,600/3,000 metres, 400 turns. Thess should be

imataly correct, but the sxact wvalue should
be determined by n:p&mmt. (2) About 1,200
metrea. (3) It ia very difficult to prediot ‘this
at all accurately. Try about 200 turns for each
winding, with taps at 30, 80 and 100, but consider-
able adjustment may be found necessary. (4)
This would be desirable for the range suggested.

““E.HW."" (Madelra) refers fo the article on
i‘ﬁdund ks (1) If M“af” m

2 ]

umdmgihrmhtnﬂa:udmn:ﬂ“! (2) If o

bu_m-r Lo wse a telephone transformer snatead

primary or acroas the telsphones. (4) What type
tranaformer would sud the insirumend.

(1) Not for short wavelengthas. (2) It can be
d;n.ﬁiu but t.lt:.ahmn is no :pp;::uhh ld'n.uuﬂi
(3) Acroas i « (4) Any normal type o
telephone tmm will do.

"“FLAX "' (Pershore) asks (1) For detosuls
of tele tranaformer for Brown's 120 chm
telephones, (2) If L.R. telaphones with tranaformer
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{lLUu a core 4%} of soft iron wires. For
R. winding, 6 ozs. of No. 32, and the H.R.
winding, 3 ozs. of No. #4. (2) L.R. telephones
are quite suitable. They are slightly leas sensitive
but somewhat lees liable to break down.

" ACKE EDWARD "' (Ferndale) refers fo the
Armeirong super-regenerobive circud recently des.
ﬂ'ihd,mdulh (1) Winding data of theinductances
L, L8 L3, L4 and L.6 (2) For the capacities
of the voriable and fired condensers in the secondary
evrowid F-Ii' 1. {I}Thﬂﬁpﬂ:i!ynf!ﬁdnﬂiﬂbk
condenser in the oscillator oércudl,

{l], {21 and (3) The valuss of inductance and
capacity in L.1, L.2 and L.3 circuits, should be those

uud for short wawve work. The L.4
and L.6 circnits should have constants suitable
for about 30,000 metrea. The best proportion
should be dp'l-nrm.lnud axperiment with the
particular valves wused. e consider that it is
unhhd;;—t-hnmumt&urmﬂh-nbhtngut B
eirenit like this to work satisfactorily unless he has
sufficient & i to construct circuits from the
above data. Bee page 848, August 19th issue.

“N.H.E."" (Fouroaks).—It is preferable to
put the rectified oecillations through an earlier
valve for re-amplification. For one of the various
poarible circuita see Fig. 5. A |3 transformer
an suggeated will be suitable,

3

£

*R.8.C."" (Bath) asks for directions and o
di:grﬂln for making a set wuth a range of 500/800
mles,

Fig. B.

We are alfraid your requirementa are too vague
for us to help you much. For instance, the range
depends on the transmitting stations power.
You could B00 miles on Eiffel Tower with a
erystal, while there is no set in existence capable
of the distance on short wave broadcasting tele-
phony. For all round purposes you might adopt
a thres-valve set described by Harria in the
issue of July 15th, and the following numbers.
The aerial should be as high and as long as possible,
subject to the P.M.G.'s restrictions of & maximum
length of 100 It

"“"R.A."" (West Derby, Liverpool) refers io
the Armastrong circuil, and asks (1) If the heo in-
ductances L.4 and L.5 muist be of the same wavelength
as the A.T.]. or does the condenser tune them lo any
wavelength. (2) Could the tapping al the lop of the
secondary be taken to the top of the A.T.I. instead.

(1) The ipductancea of the L.4 and L.5 need not
be the same as that of the A.T.1. For satirnfactory
work the circuita in which they are placed should

THE WIRELESR WORLD AND RADIO REVIEW

[N

oscillate on & wavelength considerably longer
than that on which signals are being received, say
30,000 metrea. For this purpose these coils ahould
therafore be considerably larger than the A.T.I.
(2) The tapping could be taken to the A.T.I. aa
you suggest, but results will not probably be so
g-u-u-d You will also probably get curious re-radiation

“Elnl_." {lpawh:h} asks where he can obloin

1 hﬁriudimamfmlhmmrMm

471 of July |56tk iasue.

e do not know of any makers who are turning
out coils axactly suitable for this set, as in oral
anyone using & set prefers to wind his own coils—
A quite sasy matter. You could, of course, obtain
suitable formers from mosat dealers, or you might
obtain the finished coils to order from such firma
as advertise their willingness to make up articles
to clients' specifications.

"“M.B."" (N.19) asks for advice in the construg.
tion of his aerial.

Your aerial might be run scross the roof as
suggeated, but it will not be afficient unleas
its sup ing masts are fairly high, as the sffective
height will only be approximately the height of
the wires above the roof, and not the height above
the ground. See Article on Aerial Construction
on page 250, May 27th issue.

“D.G.N." (Harpenden) asks (1) If a eircuil
LAk Fencionce oo pacily 1]'131' H.F. amplification ia
maore ¢ ffictent than a circuil using a plug in the H. F.
tranaformers.  (2) If n single luyer coil or various
progrielary fypes are moxt suttable for short ware
receplion. (1) For winding delnils of cerlain ceils,
(4) If there in any definide ralio befiween the primary
and the secondary of honeycomb coils,

(1) There ia very little to choose betwesn good
examplea of thess two typed. (2) For short waves
wa prefor single layer coils, tho remaining types are
all of approximately the same efficiency on short
waved. (3] In order to tune to 11,000 mobres,
the AT.1. should bhe 6" ]uu;... wound with No. 22 ;.
closad cirenit, 5 of No, 24 ; reaction, 4" of Mo, 28,
(4} No,

' C,W.N."" (East Croydon) asks (1) What is
the wavelength range of a certain aerial loading codl.
{2) The wavelength ranges of a certain loose coupled
funer., (3) What capacily air condenser ia needed
to tune " STI" coil to 3,600 meires. (4) If he
would gel beller resulls on long wavelengths by using
" ETT " coile wound uwh No. 26 or No. 2B wnre with
more funera.

{1} The inductance should be 6,000 mhys.
This will tune the P.M.4. asrial to about 2,250
metres. (2) The inductance should be 2,000 mhys.
(3) 0-002 mids. (4) Yes.

“"E.J.B."" (Bath) aske (1) For a diagram of
a four-valve sel for receiving and (L. W.
up fo 10,000 meires. (2) The values of inductance
eapacily, clc., for this sel. (3) What is l.ﬁc beat
type of valve l‘ﬂ wse.  (4) ff a 220 voll mumin, with
avitable resistance, will answver as H.T. instead of
usual dry cell baltery.

(1) See Fig. 7, page 438, July st izsue. (2) The
AT.C. 0-00]1 mfds., sscondary condenser 0-0005
mfds. For tuning we shoull recommend a set of

comb coils with the number of turns ranging
from 30 to 760. (3) Any good clasa valve now
on the market should be O.K. {4) D.C. maina
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can be used if desired, the method being as given
in the issus for June 17th issue.

‘*H.F.C."" (Birmingham) encloses a diagrom
of hiz four-valve circust and asks (1) For cribicism,
(2) For full details of consfruetions of the four
trangformers in skaich. (3) For the nomes of three
of the most distant siations this sel will receive.

(1) The set in 0.K., ax that too much L.F.
lmg'l]i.ﬁmtiun is used. We s d or the circuit
of Fig. 7, page 438, issue for J Ist. (2) We
re we have not the required information
available. (3) You should hear London and other
British broadoasting stations at similar distances ;
%ﬁﬂm higher power stations FL and probably

G. '

“T.M. Y (—
data for a tuner,
a cerfain arrangementd asrial will
range and louder on wa
meiras. (3) Number of foils as per sam
for the condensers desoribed; also a " Sor
calculating their capacily. (4) If a ceriain frona-
former would be any wae as an intervalve or telephone
tranaformer.

(1) The A.T.I. 6" x 4 of No. 22, with four
tappings, say ahout }lb. of wire. CUlosed circuit
6" x 2} ol No. 28 with four tappings. Reastion
4" x 3" of No. 22 with two tappings. (2) We
cannot say &8 you do not desoribe E_uunt. aarial.
Probably not much difference. (3) Your samples
have not come to hand. For formula see reply
to ‘' Radlo 3 UC."'" August Gth. The area of over-
lap means “* the area (measured on one side nnlm
of the part of each piece of mica which has fo
on both midea of it."" The formula will enable you
to determine the capacities ired. (4) Im-
possible to say from the few particulars supplied.
If you could let us have sizes of wire and reaistances
of various windings we could advise you.

“ JUST COME UP ' (Hallfax) refers fo the
Jour-valve sel described in the July 16th and 22nd
saryes, and aske (1) How o connect the two insbru-
menis fogether. (2) What coils to use from 180 me,
up fo lhhﬂﬂcﬁm mmeﬂ.{*[a}fﬂ"&& mmpaﬁim m
Sfor stand-n tune. )

secondary

) asks (1) For winding
1BO/TOO0 madres. (2) If
: cve i 1
over 1,000

s belween the reactance and the .

{1} Connect the detector terminals of the tuner
to the input terminals of the amplifier, and the
reaction términals on the two instruments together.
{2) Use coils with about 40 turnsa on sach for
the shortest lengths, and about 120-150 turns for the
Duteh concerts. (3) * Btand-bi "' is used for finding
the reguired station, aa the receiver in this condition
is much less sslective than when on tune side.
When the desired station is found it is generally
beat to awitch over to tune, in order to get the extra
selectivity. (4) The secondary should be between
the primary and the reaction coil.

‘““ ILH.D."" (Hollingbourne Manor) askr if
the amplifier described by Mr. Campbell Swinton 1n
the izaue of June 20th iz suitable for short wave
tele pliomns).

The eircuit suggestad should be quite satisfactory
for vour purpose, The reason for the increased
spacing required is pruhnhl{l that your coils them-
welves are bigger than the originals. Poasibly
proor redulta with POGG are due to the inefficiency
wi the H.F. transformers at thin wavelength,
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the transmitting station is not very good

at the time of writing.

“E.H.L.B." (New Jersey) aske (1) For a
1 ¢ three-valve receiver with o range
150/15,000 meires. (2) Whal kind of valves should
he wee with this recesver. (3) Whore he con obloin
French “R™ valvea. (4) should be the
voliage of the H.T. battery for thir sef,

(1) Bee Pig. I, page 436, July Ist issue, but
omitting the reaction there shown. (2) Any
standard hard valve on the market will be ble.
(3) We are afraid we are not sufficiently conversant
with the salss position in the U.B.A. to advise you.
You might mnl'nh'm thahll’t-ldm' Corporation of
in getting :lruu UBA (4) It
:bﬁvmhunﬂurnltqnnlt.hlﬂlﬂn-d,-hinh
will be stated by the makers or vendors. The
valusa vary from 30 to B0 volta.

““TYRO ' (Chelsea) sends a diogrom of
nhghﬂumm“hnj:}ﬂmmﬂnfm-
valve amplifier with H. K.
al#0 capacilies of condensers, types of valeds, eic.
If a second variable condenser in parallel with
secondary coil would improve resulls.

(1) In view of the drastic altsration pro
it.wm:]tlhubutt-ummpthnprumtlau:
incorporate the com ts in & five-valve set on
the linea of Fig. 1, 570, issue for July 28th
Suitable values for t mmpun:nl:lju.rh have been
repeatadly quoted. (2) The Bnser, &8 BUE-
gested, would not greatly improve results, but a
fixed condensser across the telephonea would be
deairable.

““P.H."" (Esher),—Full information for the
construction of a set of the type you require with
four valves will be found in the issues for July 15th
and 22nd.

“* RECTIFIER "' (Tottenham) arks whol battery
voltages to em with " Ora "' valves,

Forty volts should be sufficient for the plate, and
4 volts for the filament, but & 8-volt battery allows
rather more latitude for filarnent lighting.

._.
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THERMAL INSTRUMENTS

Radiu-Telegraphic Measurements

A Vacuo-junction, as illustrated, connected to a
suitable reflecting galvanometer, will measure alter-
nating currents of high frequency down to 30 micro-
amperes. A unipivot galvanometer, a suspended
coil pointer galvanometer, or a high sensitivity
reflecting galvanometer can be used, according to the
sensitivity required.

FURTHER PARTICULARS ON REQUEST

The Cambriddse and Paul

INSTRUMENT CO L'?

-
o . ”H, 43 GRUOSVENDR PLACE

a7 e T -.'.m...,.“-. TLOMNDDN S5 W L

STERLING No. 1
CRYSTAL W/T
RECEIVING SET

Specially designed for use in connection

with the Wireless Telephony Broad-
casting Scheme, and s suitable
for a range of about miles.

PRICE £7 12.6 |

Vit our Stapd No. 34. All-Brocsh
Wircless Exbibition, Horuculbveral Hall,
September yoth 0 October 7k

STERLING TELEPHONE

/) & ELECTRIC CO., LTD.

210-212, Tottenham Court Road,
LONDON ria - Wi
Telephone Mo, @ gr44 Museum (|7 lioes)
. Telegrams : " Cuoumis, Wesdo, Londos.™
- il $ Works : DAGENHAM, ESSEX.
" i ERANCHES :
g i = e NEWOASTLE-DN-TYNE : &, Oavering Plass.
| __I-II.HF_IHA T'E DELIVERY CAEDIFF : 8 Park Plase
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The Umt System as applied to a ereless

Receiving Installatmn
By W. Forses Bovp,

HE great advantage of the unit system

I as applied to the design of Wireless

I?[Paratus is the flexibility that the
system o

This system, where each section is designed
separately, should present an artractive feature
not only to the novice who prefers to build
up a receiving set gradually, but also to the
experienced worker who desires to increase
amplification with additional valves or ex-
penment with a particular section to improve
signal strength.

As 15 well known, a wireless receiving set
can be divided into two sections :—

{1) Tuner Section.

(2) Amplifier Section.

TuNER SECTION.

Onginally it was arranged that the tuner
section would be as described in The Wireless
World and Radic Review, July 29th, 1922,
but a more simple type of tuner has been
designed and is described below for the
benefit of those who wish to keep the size of
the settoa minimum, or who require a tuner
with the smallest number of complications.

The tuner section is therefore described
as one unit, and has an open oscillatory and
reaction circuit only. If a closed oscillatory
or loose-coupled circuit is required in addition,
it is a simple matter to embody this as a
separate unit.

AMPLIFIER SECTION.

The amplifier section, consisting of the
valves and their attendant accessories, can
be arranged to include any number of valves,
but for the purpose of explanation, and to
give a vanety of the uses of the valve, a four-

valve amplifier is described below made up
as follows :—

(1) High Frequency Amplifying Unit.

(2) Rectifying Unit.

(3) Low Frequency Aunplifying Unit.

(4) Telephone Unit.

(5) Terminal Unit.

DETAILS OF TUNER SECTION.

Reverting back to the runer section; im
order that this section should be reasonably
narrow in width, it was decided that the
plug-in method of obtaining different wave-
lengths by means of aenal inductances and
reaction coils should be adopted, and in
order that reaction should be obtained at
short wavelen the single layer coil in the
form of flat pancakes is introduced for coils
up to 75 turns. Beyond this range the standard
duo-lateral coil is used.

The advantage of a series condenser being
established for reaction at short wavelengths,
and in order that only one variable condenser
be used in the aemal crcuit, experiments
were made to retain the variable series con-
denser, and at the same time embody a fixed
condenser so as to increase the range of wave-
length covered by the vanable condenser.

It was found that a o-0or mfd. variable
condenser in the carth lead and a o-o01 mfd.
fixed condenser berween aerial and earth gave
these results, and whilst this arrangement
scarcely alters the minimum wavelength for
a particular inductance it increases the maxi-
mum wavelength about 60 per cent. as com-
pared with the series condenser only.

Different values of fixed condensers were
tried, ¢ g., 0'0005 and 0002 mfd., but it was
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EARTH

MOVING PLATES

EARTH
Fig. 1. Variable condenser.

found that whilst the former was satisfactory,
giving critical adjustment for telephony, the
wavelength range of the variable condenser
was rather small, and when using the larter,
it was impossible to critically tune-in telephony
owing to the adjustment of the variable
condenser being too coarse, and so a 0-oo1 mfd.
fixed condenser is recommended.

The only other point of special interest
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is to connect the moving system to the earthed
side of the circuit.

Now, when the hand is brought near the
condenser it is equivalent to supplying another
earthed plate to the moving system as shown
dotted, consequently the capacity of the
condenser is altered with a corresponding
alteration in the wavelength.

The result is that very annoying characteris-
tic of condenser when a signal may
be perfect with the hand on the condenser
knob, but weakens or even di when the
hand is taken away. And so a shield is
introduced on the face plate of the panel
which permanently provides the extra capacity
to earth with the result that there is not the
slightest difference in tumng no matter in
what position the operator’s hand is.

Apart from these features the tuner unmit
introduces no special points.

Fig. 2.
in connection with the tuner unit is the shield
over the variable condenser.

It 15 well known that the capacity effect
of the hand in operating a condenser alters
the tuning, and is especially noticeable with
telephony where critical tuning is essential.

The reason for this is obvious when reference
is made to Fig. 1.

Usually a variable condenser is manufac-
tured with the fixed system overlapping the
moving system, and the common practice

Diagram of conneetions of unils,

A small or vernier condenser is
below and in parallel with the o-oo1 mfd
variable condenser on the tuner unit for final
adjustment, but in practice it has been found
unnecessary, since the screening plate owver-
comes all critical adjustment troubles.

Fig. 2 shows a di of connections of
the tuner with four-valve amplifier units,
and Fig. 3 gives the principle dimensions of
the tuner unit, whilst Fig. 4 shows a photo-
graphic view of this unit.

UNIVERSITY OF CALIFORNIA



berremaxr 16, 1022

In general, the units are designed to fit
into the instrument section of a short wave
ner box and a width of 2§ ins. was chosen
as a general width of panel so that four of
them would just fit into the box. With the
tuner unit it was found necessary to increase
the width to 4} ins., but it will be found that
this odd dimension is brought to a multiple
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Fig. 3. Dimensions of tuner unif.

of 2] ins. by the terminal unit which is 1} ins.
wide.

Adjacent panels are connected by means
of small brass hoops or links ‘which fit into
link sockets on each panel, thus providing
not only electrical, but also mechanical con-
nection between panels.

DETAILS OF THE AMPLIFIER SECTION.

It has been stated above that for purposes
of explanation four different types of amplifier
units will be described, although of course
it must be understood the umit system is
adaptable for any method of valve coupling
including resistance and reactance-capacity
coupling, but in this article the more usual
double wound transformer coupling is des-
cribed.

The allocation of the various parts of the
amplifier next comes under consideration,
and perhaps this is the most important part
in the design of any amplifier.

Usually the amateur designs an amplifier
by sketching on paper how he can allocate
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the various items on a panel and giving no
thought to the final connecting up of these
components.

The result is that there is a maze of con-
nections at the back of the panel with in-
numerable crossing of leads which gives a
maximum number of leakage paths due to the
condenser effect of the adjacent leads.

In this design the connections are con-
sidered first and positions of the wvarious
parts of apparatus are secondary.

Fig. 4.

Details of tuner unil.

If we look at the diagram Fig. 2 and take
the telephone unit it will be seen that it is
an advantage that :—

(1) The Grid Link be near the valve,

(2) The L.T. Negative Link be near the

valve,

(3) The L.T. Positive Link be near the

filament resistance.

(4) The HT. Positive Link be near the

transformer.

(5) The Phone Plugs be near the trans-

former.

Of course, in designing on the unit system,
it is necessary to consider all the types of
units that may be introduced, and keep in
mind that certain parts which are not variable,
such as the valve and iron core transformers,
be placed as far away as possible from parts

UNIVERSITY OF CALIFORNIA
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which are variable, such as filament resistances,
condenser on H.F. unit, etc.
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i [ (-] =¥
" § =R o
Il A @ : 9 15 AETon S 4
11030 [
‘* . = I:';:Dl.ltlll
*
—F L
Fig. 5. Showing position of apparatus on panels.

Considering all these points, a composite
drawing is evolved as shown in Fig. 5, which
shows the position of all the a tus on
the various panels, whilst Fig. 6 shows the
drilling of each respecti .

It will be noticed that the valves are sunk
below the level of the panel and yet not too
far down to t the use of the “R™
of valve. 15 allows the lid of the box
to be shut with the wvalves in place,
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and also it is an advantage that the Fig. 1.
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Detarils of tele phone unit.

connections from the wvalve
leg sockets to the filament
resistance and the trans-
former are in a differemt
plane, or in other words are
much lower than those con-
nections immediately at the
back of the panel. Thus,
where any crossing docs
occur there is a distance of
about 2 ins. between the
leads.

Fig. 7, which gives the
details of thete it
shows this cl .

(To be concluded)

UNIVERSITY OF CALIFORNIA
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On the Amplification of High-Frequency

Currents
(Confinued from puage T8I, )

By PuiLie R. Coumrsey, B.Sc., F.Inst.P., AM.LE.E.

very simple modification of the arrange-
ment shown in Fig. 11, page 756,
m;lgim us an ampli which was
inven by L. B. Turner, and called the
“ Kallirotron.” The Kallirotron amplifier is
actually this inverted Blondel amplifier (Fig. 10)
with a back coupling. Turmner's Kallirotron, as
described by him* is shown in Fig. 12. In this
<case the two valves are coupled together by
the same scheme as that just described, except
that the potentiometer is not used, and an
extra battery B, is employed, so that the grid
of V, can be brought to the same potential as
its filament, just as was done with the potentio-
meter in Fig. 10.

| 1| —rrdana

Fig. 12. Turner's Kallirotron Amplifier.

The Kallirotron also uses an exactly similar
coupling from the anode circuit of the second
wvalve back to the grid circuit of the first one,
V,. This therefore provides a back coupling
from the second valve to the first for the
amplified en » 50 that it can be reamplified

The Kallirotron, as described by Turner, is
primarily a very sensitive amplifier, giving
cnormous amplification with two wvalves, an
amplification of several thousands, since by
reason of the back coupling effected by the
resistances the apparatus can be got to the
point where regenerative amplification is
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taking place, without it tending to oscillate
readily, since there 15 nothing in the coupling
in the nature of an oscillatory circuit, and there
need be no oscillatory circuit connected to the
anode of the second valve,

We thus see that Turner’'s Kallirotron and
Blondel’s amplifier, turned upside down in
the manner here described, are identical except
for the addition of the back coupling in the
former. They form two rather uncommon
methods of coupling two valves to enable them
to amplify high frequency currents, and for
that reason I have drawn your attention to them.

A scheme has been patented recently by
Mr. Gossling, of the General Electric Company,
slightly modifying this style of arrangement,
so as to use onc high tension battery only, but
the circuits are much more complicated and
involve the use of constant current resistances
to keep constant the currents flowing round
parts of the circuit. It is not an amplifier that
can easily be set up for expenmental purposes.

I
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Fig. 13. Gessling's Amplifier, using common
batteries. L, L, = current limiting devices such
as saturated valves.

A diagram of one of these arrangements is
reproduced in Fig. 13.

next arrangement I,wish to refer to is
a very common form of coupling used between
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two or more valves for the magnification of
high frequency currents—viz., the resistance-
capacity coupling which is sketched in Fig. 14.
By putting an anode resistance between the
terminals T, and T, of Fig. 6, and joining
T, and T, weubmnth:dmrtdmnut The
anode resistance may be of the order of 50,000
to 100,000 ohms, andﬂmlﬂkfmmlimegohms
mﬂlurﬁm:gnhms, according to the valve in
use. Loss of amplification at high frequencies,
to which I referred just now, also occurs
with this arrangement. [t is due to the stray
capacities which must exist between different

=

Fig. 14. Resistance-Capacity Coupling arranged
on experimental amplifier panel.

points in the circuit. Any capacity across the
anode resistance will shunt off the high
frequency currents from that resistance, and
will prevent their being passed on to the next
grid. The H.T. battery should not have any
appreciable resistance, but it is usually advan-
tageous to shunt it with a condenser of one or
more microfarads, so that the high frequency
impulses will go through the condenser rather
than through the battery.

It may be asked why it is necessary to have
an anode resistance if its use creates difficulties.
The reason, I think, will be obvious if we con-
sider whar it does in the circuit. If we apply
a voltage to the grid of the first valve and if its
anode is connected to the H.T. battery with
no resistance in series, when the grid is made

itive, the internal resistance of the wvalve
will be lowered and a larger anode current will
flow, but the anode potential is held constant
by the battery and there is no point in the
anode circuit where we can find an amplified
change of voltage. In order to operate the
second valve we need to so arrange the first
that it will amplify the voltages applied to its
grid so that these amplified voltages can be
applied to the grid of the next valve. We can
obtain the desired result by keeping the anode
current constant, then whether we make the
first grid positive or negative, we shall then
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get the corresponding changes in internal
resistance of the valve repeated in the voltage

across the terminals of the wvalve.
Although the valve has a characteristic which
is not entirely linear, and is therefore in conse-
quence often said not to obey Ohm’s Law of
Current = Voltage divided by Resistance, this
law applies rigorously for any given point on
the chmcleristi:, and the anode current is
dependent upon the total resistance of the anode
circuit, since the applied voltage from the H.T.
battery is constant. The anode circuit resist-
ance is partly made up by the valve and partly
by the resistance of the outside circuit. If
the internal resistance of the valve at any
instant is K, the voltage across the valve wall
be the anode current /. multplied by this
resistance. Now if we can put in the arcun
anything to keep the current practically con-
stant, any change in R,, the effective resistance
of the valve, such as may be caused by changes
in the grid potential applied to the valve, will
be repeated in the voltage across the valve and
will be applied to the grnid of the next valve by
means of the coupling condenser.

Supposing we want to keep this anode
current constant, how can we do it ? If we make
the total resistance in the crcuit constant, of
course the current will remain constant. But
here we have a constant supply voltage and
a variable resistance, so that we cannot
maintain the current quite constant, but
we can get somewhere near it. If we make
the remaining resistance in the circuit wvery
large compared with the resistance of the valve,
we can keep the current nearly constant.
For example, if the valve has an internal
resistance of 40,000 ohms, and we put in senes
with it four million ohms, the towl
resistance would be 4,040,000 ohms. If, then,
this 40,000 ohms became 30,000 or 20,000, or
even 60,000, ﬁwnuldnnlgmnh:nm:urm
per cent. difference to the whole resistance
value, and we would get the anode current
almost constant. Any in the internal
resistance of the valve would then be repeated
as variations of voltage across the wvalwe.
Well, that could be done, but other points
must be considered. Supposing thar vahe
was passing a current of 1 milliampere, what
voltage must be put in the anode crcuir if
we have to get 100 volts on the valve wath
one milliampere passing through the above-
mentioned anudtrtmsunmi‘ We should want
4,040 volts, which would be rather unpractical.
Hm::t, when we are using resistance coupled
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amplifiers we have to make a compromise,
since we cannot put anything like 4 megohms
in the anode resistance, and we must put
something of the order of 50,000 or 60,000
ohms so as to limit the total voltage which
must be put into the anode circuit in order to
get the necessary current through it. Then
when we change our grid voltage we shall get
a change in the anode voltage, but it will not
be as big as if there were a very large series
resistance. It is therefore not possible to
hand on a voltage change to the next valve
without introducing some loss in amplifica-
tion, or in other words, the voltage amplification
that will be obtained is less than it theoretically
would be were the anode current maintained
constant, by the voltage that is dropped by
the current change through the series re-
sistance.

Hence there are some practical disadvantages
in the resistance-capacity coupling, and on
that account attention has been given on many
occasions to obtaining some other coupling
method. The great advantage of the resistance-
capacity coupling is that there is no part of
the intervalve coupling which varies with the
frequency (other than stray capacities), so that
the amplifier is suitable for use on most fre-
quencies, except when the stray capacities
become troublesome.

By fitting up one of these amplifiers and
connecting a variable condenser across the
anode resistance, it is casily possible to demon-
strate this loss in amplification due to the
shunting off from the anode resistance of the
high frequency amplified current
With very short wavelengths the loss due t0
that condenser becomes more and more
important, because the current which it
draws off from the resistance is proportional
to the frequency.

In practical work with short wavelengths
a means is wanted of getting over this difficulty.
What we require is a method which will make
the valve capacity and other stray capacities
useful rather than harmful. We can do this
if we make the capacity either tune or help
to tune a circuit. This cannot be done with
a resistance in the anode circuit, but if a coil
is used instead of a resistance the circuit
can be tuned. This effect can be obtained
with a transformer coupling. For this we
do not want a grid leak if the transformer
is connected to the terminals T,, T, Ty and T,
in Fig. 6, so that one coil is in the plate circuit
of the first valve, and the other coil is in the
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grid circuit of the second, just like an ordinary
transformer-coupled low frequency or note
magnifying amplifier, except that a transformer
suitable for the high frequency currents must
be used. These connections are shown in

Fig. 15.

Fig. 15. Transformer-Coupled H.F. Amplifier
adapted to the experimental panel.

Consider the effect of the valve capacity,
which will behave as a condenser across the
transformer winding. Obwviously we obtain
a tunable circuit, and therefore there will
be maximum voltage across the transformer
winding for one particular frequency.

Fig. 16. * Parallel Resonance” or “ Rejector™
Circuit in the anode circuit of a valve.

P The effective resistance of a parallel circuit
of this type (Fig. 16) is an important quantity,
because such a circuit at the frequency to
which it is tuned behaves simply and solely
as a non-inductive resistance. I do not know
whether you are familiar with the wvector
representation of currents and voltages, but
probably most of you have heard the statement
that if you put an inductance in an A.C
circuit it makes the current lag behind the voltage,
while if you put a condenser in it makes it
lead the veoltage, so that in the case of the
parallel circuit sketched in Fig. 16, relative
to the voltage across that circuit, the current
through the inductance is lag;gu::g, and L'I:.n:
current through the condenser is ;
Acraally the inductance has some resistance,
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and the current does not lag at exactly 9%0° from
the voltage ; it lags at some less angle, such as
80" for example, as sketched at ¢, in Fig. 17.
The vector ung the current through
the condenser leads on the voltage by the angle
#, which, with good condensers, is to all
intents and purposes 90°. If we find the re-
sultnn:] of these two vmtﬁiritlily; ﬂu:lusua]
Pnral] ogram method, we t its length
mmuchl:sathmuthcrufthcuthercunmt
vectors, and that it is much more nearly in
phase with voltage than is either of the other

lmm
WECTOR

jr-i.-.f oF LA

";'I-#-.l eriLa 0
Fig. 17. Vector diagram of * Parallel Resonance
Circuat.”

current vectors. Obwiously, therefore, it is
possible to adjust the value of the leading
vector representing the current through the
condenser by altering its capacity until we
arrive at a resultant vector which is in phase
with the wvoltage. When that is the case
the circuit is said to be tuned, or in resonance
with the supply frequency. The total current
through the circuit is then in phase with the
voltage, although the currents in each branch
of it are not in phase. I think by reference to
Fig. 17 you can see that if this inductance
is a bad one as an inductance, that is to say,
it has a high resistance, and therefore does
not make the current lag very much (such,
for example, as when its resistance is approxi-
mately equal to its inductive reactance}, then
the resultant vector is quite large for a given
voltage on the arcuit, If the resultant current
is large, the circuit has not a large effective
resistance, although we have an inductance
with a high resistance. If the inductance
15 good, so that it makes the current lag nearly
80° on the voltage, the resultant is very small,
and the better we make our inductance, the
less will be the size of the resultant vector.
If we could get a perfect inductance we should
have no resultant current flowing through the
whole circuit, or in other words the effective
mmnm::fm:mcmt would be infinite.
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Actually the effective resistance of the circuit
is represented by R' = L/CR, R being the
resistance of the coil, L its inductance, and
C being the capacity of the condenser. That
indicates that the higher the ratio of the in-
ductance to the capacity the bigger is the
effective resistance of the whole arcuit, and
if, the ratio is small, the effective resistance
of the whole circuit becomes smaller. Hence,
if we use a good inductance, r.e., a coil of low
resistance and tune it by the valve -'.:Iplntj',
or by the valve capacity plus a small variable
condenser put on in paralle,we get an arrange-
ment which, at a certain frequency, offers
a very high resistance to the flow of alternating
current through it, although as regards the
D.C. high tension battery it is offering very
little resistance. Hence we can in this way
keep the steady voltage on the anode of the
ﬂhcat its normal value, almost identical with

the woltage of our battery, whereas at the
ancu]ar wavelength to which the drcuit
tuned, the effective resistance becomes

very large, and therefore the in current
ﬂuwmg through the circuit become wery
small, and consequently a mazimum alternating
(H.F.) voltage is built up across the coil.
Hence, under these conditions, if there is a
maximum of voltage across the primary of
the transformer there will likewise be a marxi-

Many types of high frequency intervalve
transformers have been built for use in this
manner, Those Mr, bell Swinton des-
cribed recently at the Wireless Society of
London were of this type, and were designed

matifultcnnlrmg:uf wavelengths with a
n.mwg condenser across one of the

In all these transformers, however, the
two wires arc wound close
that these transformers act wvery
little as true transformers. They are called
transformers and wound as transformers, but
they do.not behave as transformers. To obmin
true transformer action the two coils must
be well separated out so that it is possible
to tune the as well as the primary
and in that way to build up in the secondary
much higher voltages than
without such tuning. Thus

intervalve coupling like an ordinary loose
coupled tuner with primary
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circuits both tuned, obviously we shall build
up in the secondary circuit, when using a
very small capacity, a maximum voltage and
thus get large voltage amplification between
the two stages of the amplifier.

When the two coils are wound as in the
Sullivan and many other makes of H.F.
transformer, and as in the transformers
described by Mr, Campbell Swinton, the wind-
ings are so tightly coupled that they act as
one circuit, and tuning one circuit tunes both.
It does not much marter whether you tune
only one crcuit or tune both circuits simul-
maneously to get the desired wavelength, the
result is the same. Thus when building up
such an H.F, intervalve coupling transformer,
it is not possible to tune up one of the circuits,
or to adjust one of the circuits to the desired
wavelength until the second winding is
in place and joined up. For instance, with
a transformer of this type adjusted to give
maximum amplification on 600 metres, it will
be found that the wavelength of the primary
circuit alone, even when connected to the
valve and other capacities, will be only 150
to 200 metres before the secondary winding
is put on. Therefore an amplifier of this type
must always be adjustedwhen thztran:form:rs

~(§

Fig. 18. Method of adjusting waﬁw:ﬁ of
H.F. intervalve transformer.

etc., are connected properly in circuit. A
simple way of effecting this tuning is to take
out the seccond valve from its socket and take
back the wire X (Fig. 18) from the gnd
connection Z of the second valve, to the con-
nection Y of the grid of the first valve. The
first valve will then oscillate, and its wavelength
can be measured, so that the transformer
windings can be adjusted accordingly to give
the desired wavelength. It is a very simple
way to do it, and it works quite well in
practice.

On account of the close coupling berween them,
the two windings thus behave as one coil,
and although some of the energy is handed on
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to the next valve by ordinary transformer
action, a considerable portion of the whole
available energy is handed on by rhn: electro-
static capacity between wo

In this case, ﬂ]:refurf, we can obtain
similar results by using one winding only and
tuning it by means of a small variable con-
denser when, as I said just now, we get a
maximum voltage bwlt up across the coil

=

S

Fig. 19. Arra:fmt of H.F. amplifier with
interchangeable plug-in coils.

when it is in tune with the working frequency.
We then have only one l:lrcmt, one coil to
tune, and can build up across it a voltage which
15 the maximum that it is possible to obtain,
being limited only by the amplification factor
of the valve, and the resistance of the coil
winding. This, then, is a further simplification
in the evolution of a simple h:gh-frﬁqu:ncy
amplifier. With this change, however, we
must once again introduce our gril leak, but
thtmdleakmnmuverycmnphua:ndp:m
of appararus and it will do for all frequencies,
and hence, whatever coils we use ia the plate
circuit of the wvalve, the result may come
out in the end cheaper than having a series of
special transformers. This is the case for the
reason that you need not have any special coils

for this p , but simply plug in to the anode
circuit of valve any convenient coil, such
as a Burndept, or a Duolateral, or sm.ular coil,

and thus easily build up an unpliﬁ:r in this
simplified form. With the experimental

arrangement that has already been described,
the grid condenser and grid leak can be left
in position and an ordinary standard coil plug
connected in the anode circuit with a small
variable condenser across it, as shown in
Fig. 19. This condenser can have any desired
value, but it is advisable to keep its maximum
value small, say, 0°0001 to 0-0002 microfarad.
We can thmplug in any one of our standard
coils into the circuit and make up an amplifier
that will amplify any frequencies we like.
It will amplify frequencies upmth:higheal:

Bz



TBA

it is possible to get in wireless circuits, and
the maximum possible amplification can be
obtained in this way.

With an amplifier of this type it is possible
to demonstrate the physical reality of the above-
mentioned expression for the effective resistance
of the circuit by using a vanable condenser of
the ordinary type with a considerable range of
capacity in the anode circuit of the valve and
various plug-in coils. Either a large coil and
a small value of condenser can be used or a
small coil and a bigger condenser capacity, and
the difference in the amplification often
becomes quite pronounced, the small coil with
the larger capacity gmng weaker signals.

I have not so far said anything about intro-
ducing a reaction coil into the amplifier. This
15 casily done by insertung a swtable coil in
the plate circuit of the detecting valve and
bringing it back to couple on to the aerial
circuit. It may also be pointed out that one
need not with such an arrangement react back to
the aerial circuit, but when using a runed anode
circuit of the type just described we can couple
the reaction coil with our intervalve coupling
coil and so make the detector valve oscillate
without worrying so much  about radiation
from the aerial circuit.

One slight disadvantage of this type of
amplifier is that some extra means 15 necessary
for preventing self-oscillations of the high
frequency valve. With most valves, tuning of
the anode circuit to the same wavelength as
that to which the grid is tuned, causes the
valve to set up oscillations continuously, the
reaction being provided by the inter-electrode
capacities of the valve. The amplifier must
therefore be stabilised, either by applying a
positive voltage of 3 or 4 volts to the grid of
the H.F. amplifying valve, or by dimming the
filament, or by providing some form of reverse
magnetic reaction to stop the oscillations.
Either the first or the last of these methods is
usually the more satisfactory.

Before concluding, I would like to refer
to the additional problems which are in-
volved in very short wave amplification. A
great deal has been published about them and
I thought it might be of interest to draw your
attention to them.

As I have just indicated, the tuned anode
H.F. amplifier can be made to amplify any
frequency within reason so that it will amplify
both long wave and short wave signals, pro-
vided the proper coils are used. Its one
disadvantage in practical use is its selectivity ;
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it mainly amplifies for the frequency to which
it 15 tuned, and gives very little amplification
for other wavel . When there 15 much
jamming, this additional selectivity is useful.

he tuning range can be broadened out a little
and made to cover a wider band of wavelengths
by using high resistance coils, which lowers the
effective resistance of that circuit and broadens
out the amplification over a wider range of
wavelengths. The total amplification is some-
what reduced by this means, but at the same
time it is broadened out so as to enable
searching to be carried on over a wider
range of wavelengths. The effecuve re-
sistance of the circuit can be lowered by
winding the coil of resistance wire, or by
connecting a swuitable resistance in series or
in shunt to the coil. For many experimental
purposes it is rather useful to connect up both
a resistance-capacity coupling and this other
tuned anode one, then if we want to search
over a range of wavelengths we can switch
in the resistance, and then when the signal is
found we can make our arrangement much
more selective and cut out some of the jamming
if any 1s present.

For the amplification of very short wave-
lengths the arrangement which one can un-
questionably recommend is either this tuned
anode or the tuned transformer used in con-
junction with the principle of Armstrong’s
supersonic heterodyne, that is to say heterodyn-
ing the incoming signals not to give an audible
note in the telephones as one ordinarily does,
but heterodyning to a much higher frequency,
and then amplifying this intermediate frequency
by some other formof radio-frequency amplifier.
Thus for the reception of 200 metre signals,
we can set our heterodyne to about 214 metres,
thus giving us a beat note or heterodyne note
frequency of 100,000 cycles. We cannot hear
a note of 100,000 cycles, but it is an oscillation
of 3,000 metres wavelength. Thus with this
scheme we can heterodyne our incoming
signal to a longer wave signal and then amplify
it in the ordinary way, finally obtaining an
audible note with a second separate heterodyne.

I do not know whether the members present
have seen the description of the apparatus used by
Mr. Godley, the American who was sent over
here in connection with the Transatlantic
Tests, but he used such a scheme with a nine-
valve amplifier, the first one being a detector
valve and the next one a high frequency
ascillator, using the remaining set of valves
for the long wave amplification, for detecton
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of the long wave signals with a note magnifying
valve at the end.

This Armstrong super-heterodyne does en-
able you to get very high amplificatbons on
very short wavelengths, and although amateur
experimenters in this coentry have up to the
present mostly confined their transmissions
to 1,000 metres, there are considerable ad-
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vantages in the prevention or reduction of
jamming between various stations in using
the shorter wavelengths round about 180
metres, which most of us are licensed to use.
If we should develop the use of such wave-
lengths it might be imporfant to consider
such a scheme as the Armstrong super-
heterodyne.

Is News by Wireless Really
‘ Wanted ?

By CapTAIN IAN FRASER.

EWSPAPER reports from America,

and evidence from various quarters

in this country, make it clear that in
the not far distant future the broadcasting
of wireless telephony to thousands of homes
will become a feature of life in England.
Mr. Kellaway's statement in the House of
Commons the other day indicated that a
settlement of the dispute that had arisen
between the Post Office and the wvarious
firms who desired to manufacture wireless
receiving sets was in sight, and this of course
brings very near at hand the day when broad-
casting in the United Kingdom will become
a reality.

Without doubt there will be a boom in this
country in the sale of wireless receiving sets,
and a gallant attempt will be made by the
firms who undertake broadcasting to supply
an interesting and useful service of news,
COTICErts, elc,

I write this article because I believe that
the profuse publicity which has been given
to this new development in the science of
wireless telephony has led the man in the street
to an entirely wrong conception of its use-
fulness. 1 believe that the novelty and wonder
of receiving news from a distant source
without any visible means of connection
between the sender and the receiver has
filled people with an exaggerated view of the
value am:F usefulness of such a service.

That news can be transmitted and received
simultaneously in thousands of homes I
know, of course, and that the reception, with
only a moderate outlay for apparatus, can
be really good, I know too, from personal
experience. But I venture to think that when

calculating the development of a news service
by wireless telephony one very important
factor has been overlooked, and thus factor
occurs to me with unusual emphasis on account
of the fact that I have been compelled to
receive all my news by means of the ear
instead of by means of the eye for the past
five years. I was blinded at the batle of
the Somme 1in 1916, and since that ume,
though I have kept very closely in touch with
the news of the great world outside, 1 have had
it brought home to me every day what a
clumsy and inefficient organ the ear is for
this purpose, as compared with the eye.
And yet I who have had to listen for my news
have had two great advantages over him who
proposes to hear it through a wireless telephone
receiver. Firstly, I am able to have the news-
papers read when I desire to hear them,
and not at a particular time, such as would
be imposed upon the listener to a broadcasted
news service which at best could only be
convenient to the majority of the listeners,
and not to the individual. Secondly,
my reader can pick out the parucular
newspapers which I like to hear, and by reading
through the headlines and waiting for me to
say yes, or no, before proceeding with the
article or paragraph, can approximate in some
measure to the efficiency and facility with
which a sighted person glances at his paper
and chooses what he wishes to read. I have
a Secretary who can read to me at from 240
to 250 words a minute. There are probably
quite a number of people who can read aloud
well at this speed, but there are not many who
can listen to it, and take in what is being read.
People who can see are not used to having books
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or newspapers read aloua to mem, and without
long practice I do not believe the ear and brain
could be expected to take in information
read at anything like this rate. However,
supposing with practice the many thousands
of people whom we are lead to believe are
going to receive their news by wireless tele-
phony attain this speed, they will still be spend-
ing twice or thrice as much time in gathering
any particular piece of news than would be
required if the eyes were used.

I do not deny that there may be some
hundreds of people living in the country
who desire to hear some particular piece of
news which the broadcasting station will
send them at a particular time, and who—
desiring it sufficiently much to make them
put up with the inconvenience of listening
to it, or perhaps not being able to obrain
a newspaper for some hours after the event—
will become regular users of the system.
For example there will undoubtedly be a
regular service announcing the winners of
races, and as there are no regular evening
Eapt:rs in the depth of the country there will

e a number of people who would be willing
to install a wireless telephone receiver for
the purpose of receiving this information
earlier than would otherwise be possible,
with the additonal attraction, of course, of
having concerts available in their homes.

But, comparatively speaking, these people
will not be very numerous, and I am therefore
strongly of the opinion that when the initial
interest has evaporated it will be found that
the news service by wireless telephony is not
wanted.

The acceptance of this theory would lead
to a reduction of the estimate which would
otherwise be made as to the number of wireless
receiving sets which will remain in use after
the first novelty which led to their installation
has passed away. But it by no means indicates
that there is nothing in the idea of broadcasted
wireless telephony.
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In my view there will always be a demand
for broadcasted wireless telephony, if a really
first class concert, and occasional lectures
and perhaps speeches by eminent politicians
or others on matters of interest and importance
are supplied.

And this will be much more the case when
the science of amplified or loud-speaking
telephony reaches a stage when it is possible
to throw the speech or music received by the
wireless instruments into a small sized drawing-
room or sitting-room without much cost or
difficulty. At the present time this stage has
not been reached, for whereas instruments
for the reception of wireless tell:?hnn}' with
headphone can be purchased for a few pounds,
the outlay is two or three times as much
if a volume of sound comparable with
that given by an ordinary gramophone is
desired.

With the best amplifying apparatus concert
items can be produced as loudly or even more
loudly than by gramophone, and rather more
perfectly, for there is usually an entire absence
of the mechanical noises which take away from
the perfection of the best gramophone record.
Further, with the concert item transmitted
by wireless telephony there is, I think, a
curious psychological effect. Though it does
not sound very different from the rendering
of a record by a gramophone, the listener
has nevertheless a feeling that there is more
vitality about it. This is probably so because
he is conscious of the fact that almost at the
moment of listening the living artist is perform-
ing, whereas with the gramophone, however
good it may be, there is ever present the thought
that the particular rendering to which he
is listening 1s not new, and is not a thing of the
present. If one were permitted to use the
phrase in connection with the mechanical
production of the human voice or the strains
of an instrument one would say that there is
more personality in the wireless concert
item than the gramophone record.
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Experimental Station Design
Continued from page 719, September 21d, 1922.
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those unacquainded tha mors nimple processes of inslrument making. ﬂ_l'wuru.whrlﬂdwrhhp
fuﬂiﬁumﬂ,mmmhr}ﬂﬂrm s v
mhdﬂf“miﬂmm&d&dmmﬁnﬂn whdumldumﬂmahlﬁirm
apparaius, dasoriphons aarist them in selscting the squipment for their stafions

The informaion containad sn the first few articles under this Hhhlplﬁﬂlmhwﬁnhuuﬂ

m:dkumuhhiﬂuﬁmﬁlmmmﬁ-ﬂmm . and consequenily may cover
to raadera miccaading neiolmends, however, adva:
ﬁmmuwwﬂ"’mquMmum e dl

XI1.—HIGH FREQUENCY AMPLIFIERS.

UGGESTED methods for incorporating particular type of transformer, though with
the high frequency transformers already transformers of bigger external diameter than
described, in high frequency amplifiers those shown a larger ebonite panel will have
arcshnwan:gs 1 and 3. Easy modifica- to be used in order to obtain sufficient spacing
tions can be effected for making use of any to prevent inter-action, which is a common

o %o ,@_T@.‘E’

g P Tk s

Fig. 1. Lay-out of panel of H.F. Amplifier provided with valve switching and reaction designed for us-
with ** R " valves. Scale } actual #ize.
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Fig. 2. Front and side vicws of plug-in transforner with swinging renction coil.  Seale | actual size.

cause of parasitic noises. The drawings
are made to scale, and the transformer spacing
is ample for the types shown. If many
stages of amplification are to be em .
the reader. is advised to use transtormers
of small diameter in order to limit the dimen-
sions of the panel on which they are to be
mounted. Panels of the sizes illustrated may
be #& in. in thickness, but should any
increase in area be necessary the thickness of
the ebonite should be correspondingly increased

to § in. Other modifications may be necessary
when purchased components are made use
of, should they differ in size from those shown.
For instance, should purchased rheostats be
larger in diameter, they should be laid out on
a sheet of paper and carefully measured in
order to ascertain the increase in length
and breadth of the panel, and careful con-
sideration given to margin and spacing, if
symmetry is desired.

The design given in Fig. 1 is for the use

% 7

e
- i

-

e

Fig, 3. 4-Valvee amplifice using valves of the * V 24 " type, and having separate filoment controd

far coach walve,

Seale | actual sige.

Original from

UNIVERSITY OF CALIFORNIA
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Fig. 4. Side view of Amplifier employing ©* V.24

valves.  Seanle | actual size.

of valves with the “ R ™ type socket, and it
15 intended that it should form the hd of
a shallow box, that is, the amplifier will be
operated in a horizontal position. Its trans-
formers are shown in Fig. 6, page 718, only
the last one in crcuit being fitted with shiding
reaction coil. Scratch marks are made on
the brass rod which operates the reaction

THE WIRELESS WORLD AND RADIO REVIEW

L]

to indicate the extent of coupling of the
reaction coil. The filament current of all
valves is controlled by a rheostat common to
all, and a potentiometer is fitted for controlling
th:gndpuuunﬂswhmhuavmmmml
feature in the of a multi-valve H.F.
amplifier. Its crincal adjustment will not
only result in maximum amplificanon, but
will give additional control for the elimination
of howling. With certain of wvalves,
however, it may not be essential, but
when omitted, terminals should be firted
to permit of its introduction. For this purpose
the transformer secondary leads must be
joined together and taken to a terminal which
can be stra across to another terminal
which i1s connected to the junction between
filaments and filament resistance, the resistance
being connected in the negative lead of the
battery. The rheostats and switch parts
shown are of well-known types, the latter having
been removed from their china bases. The
four switches in the four-valve set provide
for throwing all valves out of circuit in any
order, but where it 15 desired to keep reaction
always in circuit it will not be necessary to
switch off the last valve, and consequently
one switch less than the number of valves
only, will be needed.

The wiring up may be very much simplified
by omutting the switches, but the use of a
varying number of valves 1s always a greart
CONVENIENCeE, icularly where filament cur-
rent is a consideration, and moreover, switching
permits of the testing of valves and transformers

ircwid d s grom H.'Hlmq'm_; .A-m.'.fﬁ.h'ur;
EEFrErrEeel i,

UNIVERSITY OF CALIFORNIA
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one against another. When making use of
the interchangeable transformers of the plug-
in type, the panel may be operated in a vertical
position, and an ebonite top piece with valve
holders may be arranged to take the walves,
whilst those on the front may now carry the
transformers. A method of arranging reaction
in this case is shown in Fig. 2. It consists
of a bracket carrying a swinging brass arm,
to which is attached either a slab inductance
or a turned ebonite disc with groove to carry
a winding. The pillar consists of a piece

i

(o %

Fig. 8. Cirewit disgram showing method of

arranging reaction after H. F. amplification,
of 4-in. cbonite or fibre tube with j-in. hole
through which is passed a piece of {-in. brass
rod, Washers and nuts clamp it securely
to the panel, whilst an additional nut and spring
washer serve to make a friction turning point
for the arm. The spindle may serve to carry
contact from the coil to the internal connec-
tions of the instrument together with a flexible
lead wrapped round arm and pillar and passing
through a hole by its base. In mounting
this on the front of the panel the arm should
be vertical at the position of half-coupling
s0 as to obviate any tendency it may have
to drop round owing to insufficient friction.
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Fig. 3 i5 a design suitable for use with
valves of the * V24 " type, which are specially
intended to function efficientdy in high fre-
quency amplifying circuits. Separate filament
control is arranged which has the advantage
of allowing for individual adjustment for each
valve, and in addition, the brighmess of fila-
ments left in the circuit will not fluctuate when
other valves are switched off. Filament re-
sistances should always have an “ off "’ position.
The transformers used are similar to those shown
in Fig. 2, page 716. Tuuk:upleasspam
the transformers are arran
face of the panel, andarcatt&:hedbjrmﬁns
of long 3 B.A. screws, which also serve to
attach the spring clips for holding the valves.
The clips can be made from No. 22 x } in.
wide phosphor bronze strip. The dimensions
of the transformers are as shown in the drawing,
there being sufficient length for winding up
to 600 turns of No. 40 S5.5.C. in a single
layer. In spite of the very tight coupling
between primaries and secondaries, it 1is
advisable to make the inside winding the
plate circuit to prevent inter-action between
the transformers. The side wview (Fig. 4)
shows the method of mounting the trans-
formers, and in particular, the sliding induc-
tance for providing reaction. This consists
of a small piece of circular ebonite carefully
drilled right through to carry the adjustng
rod which i1s held in place by a set screw or
pin. It slides over the end of the transformer,
making light contact in order to prevent it
turning. A piece of stiff brass held down under
the nut which clamps up the transformer
forms a bracket to act as a guide for the rod.
Flats are filed on opposite faces of the trans-
former formers, and spacing is effected by
small pieces of ebonite tube. If the reader
cannot obtain screws sufficiently long for hold-
ing the transformers he will, of course, tap
a piece of f-in. brass rod with a 2z B.A.
thread and use nuts at both ends. In the
transformer shown it is the outside winding
that is the grid circuit, which 15 extended
so as to be coupled to the reaction coil. The
reaction winding should consist of a single
layer of No. 42 S.5.C. for use on shor
wavelengths, and be extended as near to the
edge as is possible. A convenient way of
terminating the lower end of this winding
is to make a hole vertically through its former
connected to a slight recess on the under side.
The lead can be sealed in with a little hard
wax. If the reaction effects are too greart,
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even at the position of minimum coupling,
a few turns may -be removed from the top
end of the transformer or, alternatively, the
end portion may be wound with shghtly
heavier gauge wire. If insufficient coupling
is obtained, though this is improbable if the
right type of valve is used, it can be increased
by very cautiously piling the end turns of
both transformer and reaction coil.

Fig. 5 is the wiring diagram showing the
joining up of the switches. Using transformers
operative over a wide band of wavelengths,
very little is gained excepting, perhaps, a
step-up of potential when only a few
turns are used in the aerial circuit for
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tuning. With this type of arcuit, as with
crystal circuits, where there is no reaction
directly coupled back, a certain amount of
efficiency is lost by the use of a series con-
denser, though, of course, circumstances may
be such that its use is essennal to tune down
to a desired wavelength. Instead of providing
reaction in the amplifier itself, the amplified
oscillanons may be ed to an inductance
to which is coupled a reaction inductance.
In this case, the secondary of the last trans-
former 15 only about one quarter the turns
of its primary, and the coupling between
primary and secondary, somewhat loosened
by increased spacing. F.HH.

Electrons, Electric Waves and Wireless Telephony

A SERIES OF ARTICLES BY DR. J. A. FLEMING, F.R.5., SHORTLY TO COMMENCE

IN

R. J. A. FLEMING requires no
Dimmdum:inn to readers of this journal.

His work in connection with ** wireless”
stands out so prominently that his name is
associated with almost every phase in the
development of the science.

In addition to his most unusual scientific
capabilities, Dr. Fleming is at the same ume
extraordinarily popular as a lecturer. It
would be difficult to imagine a more enthu-
siastic audience than that which filled to
overflowing the lecture theatre of the Rovyal
Institution on the occasion of the series of
lectures delivered by Dr. Fleming last Christ-
mas, the subject being * Electric Waves and
Wireless Telephony.” These lectures dealt
in succession with waves in various media
and concluded with a delightfully clear
exposition of the propagation of electric waves
in the aether and wireless telephonic speech.

At the nt time, with the prospect of
a wonderful development in the popularity
and usefulness of wireless telephony resulting
from the advent of broadcasting, there is
probably no subject which is calculated to
make a stronger appeal than a lucd explanation
of wireless telephony introduced with an

THIS JOURNAL.

explanation of wave formation and an insight
into modern views on the nature of atoms,
electrons and the aether—that hypothenical
medium invoked as a basis for the propaga-
non of wireless waves,

It is with considerable pleasure, therefore,
that we are able to announce that the lectures
delivered before the Royal Institution are
to form the basis for a senes of articles which
this journal has been fortunate In securing
from the pen of Dr. Fleming, entitled
* Electrons, Electric Waves and Wireless
Telephony.™

The series will be commenced in the issue
of The Wireless World and Radio Review for
October 7th, which will be the first number
of the second half-yearly volume. Ths
serics will form the distnctve feature of the
volume and there is no doubt that it will
constitute one of the most attracuve contribu-
tions yet made to wireless literatue.

The articles will be elaborately illustrated
with figures and diagrams, and whilst they
will cover the subject in the fullest detail,
the gradual development from one phase to
another will ensure that even the new reader
15 never carried out of his depth.
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The Damp-Proofing of Coils and Formers

By G. P. KEnpaLL, B.Sc.

NE of the most important factors in
the efficiency of a receiver is the proper
proofing of the tuner windings
and formers, for upon this depends the coa-
stancy of the results obtained. Many of those
annoying vagaries of fluctuating signal strength
of which beginners sometimes complain can
be laid at the door of damp in the coils or the
tubes upon which they are wound. It is
therefore a matter of considerable importance
to make a correct choice of an insulating and
proofing agent, and to use an effective method
of impregnation.

Those amateur constructors who can afford
to use ebonite tubes for their inductances will
find it a fairly simple matter to render their
windings damp-proof. The former itself being
impervious, all that i1s necessary is toimpregnate
the cotton or silk covering of the wire, and
shellac varnish is perhaps the most convenient
agent. It gives very good results, provided
that it is thoroughly dried by baking, and that
varmish of good quality is used. This last
should be noted; the wvarnish should be
obtained from an electrical firm, and not from
an ordinary paint and colour merchant,
whose product may have very poor insulating
properties.

The necessary baking of the varnished
coil should be done about ten minutes after
the application of the shellac, and should be
carried out in a moderately hot oven. Care
must be taken not to overheat the coil, lest
the ebonite rube be damaged or the wvarnish
scorched.

Most amateurs, however, regard ebonite
tubes as much too expensive for ordinary
purposes, and therefore use cardboard ones.
The substitution is justifiable, and does not
lead to appreciable loss of efficiency if tube
and winding are properly impregnated.
Shellac is not quite so suitable in this case,
since it is difficult to get it to soak well into
the cardboard. Paraffin wax is the better
material for treating formers of this type,
because the tube with the coil upon it can
be soaked in a bath of the melted wax unul
throughly impregnated. To obtain the best
results with this material there are one or
two points to be noted, however. First,
care must be taken not to heat it too fiercely
or it may “ scorch,” or, when melted, boil.

Should it be allowed by accident to boil, take
it off the fire and keep it away from lights

until it has stopped (it gives off considerable
quantites ufin.&mmah]: vapour when boiling).
Second, it should be realised thar it is possible
by means of the wax bath to expel moisture
from the cardboard and the covering of the
wire and to replace it with wax, provided
that the wax 1s heated to a temperature
above the boiling point of water. If it is
raised to, say, 130° centigrade the water will
be driven out as steam, bubbles of which
can be seen rising through the wax. When
the bubbles come to an end the process is
complete and the coil can be taken ourt,
drained as completely as possible, and put
aside to cool.

The careful worker uses a thermometer
for these operations, but for the benefit of
those who do not possess a suitable centigrade
thermometer, and do not care to go to the
expense of buying one, it may be as well to
explain that the desired end can be attained
fairly well by heating the wax in some form
of double boiler, such as a jam-pot standing
in a saucepan. If the outer vessel is filled
with wvery strong brine and kept boiling
briskly, a temperaturelwill be reached in the
inner one which will be capable of expelling
moisture if given time,

The preceding notes have particular refer-
ence to single-layer windings, and they should
not be applied too literally to all coils. It 1s
very difficult to bake the moisture out of
some s of mulu-layer coils, such for
example as those produced by pile-winding,
and for these the wax bath should be used.
In general, the experimenter must use hus
judgment to decide which is the method
best suited to a particular case.

It should be remembered that all the
insulating materials used for impregnation

purposes have a fairly high dielectnic
constant, and hence they increase the
internal capacity of the coil somewhart.
To keep tll':ias objectionable increase down

as much as possible be very sparing with vour
varmish and wax; use only just sufficient
varnish to completely impregnate the covering
of the wire, and in the case of wax, drain
off as much as you can when lifting out the
coil.
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The Wireless Society of London

RESUMPTION

EDNESDAY, September 27th, is the
date fixed for the opening meetng
of the new session of The Wireless
Society of London. The meeting will be
held at 6 p.m. on this date at the Insutute
of Electrical Engineers, Victoria Embankment.

During the summer vacation, although
general meetings have not been held, it should
not be supposed that the activities of The
Wireless Society of London have been cur-
tailed The Officers and Commuttee have mer
together, as occasion required, and have
kept in view many points of general interest,
and have taken every step necessary to keep
in touch with the events which have been
happening during the past few months.

At the General Meeting to be held on Sep-
tember 27th, it is hoped that Senatore Marconi
will be present to address the meeting. Senatore
Marconi, who i1s at present in [Italy, has
promised to be present if he returns to England
n hme.

Business of THE OPENING MEETING.

Among the matters which will receive
special artention at this meeting will be the
subject of Broadcasting, and also the forth-
coming All-British Wireless Exhibition to be
held at the Horticultural Hall from September
3oth to October 7th.

The President, Admiral of the Fleet Sir
Henry B. Jackson, has promised to make an
announcement with regard to certain resolu-
tons passed at the recent Conference held

in Brussels, at which Conference he repre- .

sented Great Britain.

FuTurRe MEETINGS OF THE SESSION.

The Society is again indebted to the Council
of the Institute of Electrical Engineers for
having kindly placed the Lecture Hall of the
Institute at the disposal of the Society for their
monthly lectures.

Arraggements have been made for lectures
to be held in that building on the fourth
Wednesday in each month until the close of
the new session in June, 1923 Paruculars
of lectures to be held will be announced
as far in advance as possible

" at the dispo

OF MEETINGS AND WORK IN HAND.

On October 2sth, a joint lecture will be
given by Mr. R. 5. Smith Rose, and Mr. R, H.
Barfield of the Natonal Physical Laboratory,
the subject of the lecture being ** The Effect
of Underground Metal Work on Radio Direc-
tion Finders."

THE ALL-BriTisSH WIRELESS EXHIBITION.

Some further informarion regarding the All-
British Wireless Exhibition, and the arrange-
ments made by this Society in connection
therewith, may be of interest. A special
room at the Horticultural Hall has been placed
sal of the Society for the purpose
of short popular lecrures on wireless each
afternoon and evening during the period
of the Exhibition.

The Hon. Secretary will appreciate the
offer of assistance in this direction from any
member of the Society or affiliated societies
who is not already in correspondence with
him on the subject.

This room will serve also for the purpose
of social meetings for members of this Society
and members and officers of affiliated societies.

The Hon. Secretary of the Wireless Society
of London will appreciate a notfication
beforehand from the Hon. Secretaries of Socie-
ries who may arrange for parties to visit the
Exhibition.

AFFILIATION OF SOCIETIES AND ENROLMENT OF
NEw MEMBERS.

The Commuittee are pleased to report that
many new societies and clubs have applied
for affiliation and have been accepted.

The Hon Secretaries of new societies and
clubs are asked to write for particulars of
affiliation to the Hon. Secretary, Mr. L.
McMichael, 32, Quex Road, N W.6, and the
same invifhtion is extended to those who are
desirous of becoming Members or Assocate
Members of the Sociery.

Since the last session the following societies
have been accepted for affiliation. :—

Middlesbrough and District Wireless Sociery.

Ilford and Distnct Radio Society.

Shrewsbury and District Radio Society.
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Ramsgate, Broadstairs and District Wireless
Sociery.

Redhill and Reigate Wireless Society.

Durham City and District Wireless Club.

Smethwick Wireless Society.

Bishop’s Stortford Wireless Society.

Radio Club de Brussels, Belgium.

Malta Radio Society.

In addition, a large number of new members
and associate members will be balloted for

at the General Meeting on September 27th.
AMATEUR TRANSATLANTIC TRANSMISSIONS.

In connection with Amateur Transatlantic
Transmissions, the Society has certain an-
nouncements to make. By way of introducing
the subject it may be of interest to quote from
a letter received by the Hon. Secretary of the
Wireless Society of London from Mr. F. H.
Schnell, Traffic Manager of the Amencan
Radio Relay League.

The following is a quotation from Mr.
Schnell’s letter :—

“In view of the success of our Trans-
atlantic Tests of December, 1921, we desire
to conduct another series of tests to include
transmission from American and Canadian
Amateur Stations, and, if possible, the reception
of signals from British and French Amateur
Stations

“ Arrangements can be made with the Durch
Amateurs for reception and with the French
Amateurs for both transmission and reception.

“] am taking the liberty of writing the
Wireless Society of London with the purpose
of determining with what British organisation
arrangements should be made to handle the
tests in England.”

In view of this application on the of
the American Radio Relay League for the
co-operation of the Wireless Society of
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London in the conduct of Transatlantc
transmissions, the Committee of the Soaety
has undertaken to co-operate in the arrange-
ments for the transmission, which will be con-
trolled by amateurs in this country.

It is understood that the Manchester
Wireless Society has already made good
progress with the erection of a stauon for
Transatlantic amateur communication, and
that they will shortly be in a posinon to
conduct preliminary tests.

Arrangements are being made by the
Wireless Society of London for transmissions
by amateurs to take place from a station in
or near London, and further announcements
regarding this matter will be made shorty.

A committee has been appointed to deal with
this subject and the names of those who wll
serve on this committee are: Major H.
Hamilton, D.5.0., Commander C. F. Phillips,
AMIEE, Mr. P. R. Coursey, B.5c,
AM.IEE., Mr. G. G. Blake, M.I.LE.E, and
Capt. Norman Lea, B.S5c., AM.LE.E.

Mr. W H. Shortt has resigned from the
Committee of the Wireless Society of London,
as, having left London, he finds it impossible
to give the necessary time to the affairs of
the Society. The Committee have invited
Mr H. S. Pocock, who is the Editor of The
Wireless World and Radio Review, the offical
organ of the Wireless Society of London, 1o
fill the vacancy on the Committee.

All  communmications regarding the Societv
showuld be addressed to the undersigned :—

L. McMICHAEL

(Hon. Secretary, Wireless Society of
London).

32, Quex Road, W Hampstead, N.W 6.

DO NOT FORGET THESE DATES!

September 30th to October 7th, 1922.
The All-British Wireless Exhibition,
Horticultural Hall, Westminster, S.W.
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Air Race Reports.

BROADCASTING BY 2LO AND RECEPTION EVERYWHERE SUCCESSFUL.

telegrams from amateurs describing
their reception of the air race reports
pour in. There is not a doubt that the
arrangements were satsfactonily carried out
and reception was possible, so clearly that
all the excitement of the race could be enjoyed.
m were made by the Air Ministry on
of the Royal ﬁm Club from wvarious
places along the 800 miles course, which ran
through Birmingham, Newcastle, Glasgow,
Manchester, Bristol and back to Croydon.
The reports were received at the Marconi
Broadcasting station, and within a few minutes
of their reception were broadcasted.

As far as the wireless arrangements were
concerned, both as regards transmission and
reception, the event was highly interesting.
This was . Moreover, it was
broadcasting of news but a few minutes old.
As an t there was €S
but, n:sfmunt, these are early days in broad-
c.usnng what may be possible in the

ture is but foretasted as yer.

It must be borne in mind that the event
reported did not take place on a small field.
A report of a football match which could be
watched and the information provided by
one person from one instrument would be
a very much more simple problem than that
of reporting during progress the events taking
place on so large a course as was covered by
the aeroplanes competing for the King’s Cup.

In the first place considerable organisation
was necessary. But although the scheme
was a big one, complications were avoided
as far as possible. Of course, like all new
things, there wasa certain amount of experiment
in the cffort, and the Air Ministry and 2LO
were working on new ground. Fortunately,

FRDM all over the country letters and

atmospheric conditions in most places did
not seriously interfere with the reception,
and from the reports which were asked for,
of the transmissions, it is obvious that a good
deal of keenness prevailed.

One from Diss, in Norfolk,
stated that the transmissions had been duly
heard on a sim crystalut,unn.glPMG
twin aerial. dering the distance this
was an excellent performance. Another re-
ceiver at Whittlesey, a boy of 16, also obtained
the hourly reports on a single valve set.
Letters from Leeds and Birmingham con-
gratulate the broadcasting station, but con-
gratulation is also due to those who received,
for good reception of l:eltphon:,r broadcasting
depends largely upon the efficiency of the
I'tﬂl‘-".l'i"l.ﬂﬂ sct.

From Cheshire a letter was received from a
man with a home-made set using a Mullard
“Ora” valve. He says his aerial is about
Bo ft. long and averages about 18 ft. hi%th
only. It has the usual two wires spaced 6 fi.
The tus is mounted on an old box
and ecbonite is conspicuous by its absence.
His grid condenser consists of two pennies
with waxed paper between. He received the
details of the race so clearly that to use his
own words :—* If the speaker had say,
one of my personal friends I feel sure I could
have identified him by his voice.”

An amateur at Hull reports that the 5 o’clock
transmission was slightly interféred with by
an arc station, and that repetitions were very
useful for that reason. The set used in this
case had one valve, and the aerial sloped from
the roof of the house to a point 10 ft. above
an out-house. The average height of aerial
was 25 ft All of the other transmissions
were received without trouble.
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A report from Brighton states that reception
was made on one V.24 valve and a Reinartz
tuner. The aerial in this case was 60 ft. long
including lead-in, twin wire spaced only 2 ft.
apart, the horizontal portion being 30 ft.
above ground.

From Southsea,
Hants, a letter was re-
ceived from an ama-
teur who used a single
valve H.F. amplifier
and crystal detector,
acrial twin 5o ft. long
25 ft. high. He heard
the transmitted pro-
gress of the race very
clearly until he was
badly jammed by a very
loud spark station on
300 metres.

Another letter of
interest states that the
writer received the re-
ports strongly and
clearly at Leytonstone
with a short indoor
acrial. His crystal set
is contained in a safety razor case measuring
1} ins. by 1{ ins. by } in., but the parts would
comfortably fit in a case half that size. Two
42 S.W.G. enamel wire basket coils, { in. in
diameter are the tuning unit, and results are
surprisingly eflective.
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How the Air Race results were broadcasted
from 2L0.

SepTEMBRER 16, 1922

Air racing has hitherto been difficult tw
follow. Machines started from the ground
at given times according to their handicap,
and they were soon out of range of the b::;t
field glasses. There was an air of cy
tunged with a mixture
of hope and doubr,
but the race could not
be watched. At certain
points along the route
observations were
made, the competing
aeroplanes were singled
out, the time of their

passing accurately
noted and a few
privileged persons

heard on the telephone
how things were pro-
gressing.  The wvast
majority of people had
no means of gaining
intelligence of the race
until the news
published the parmpcﬁm
or the result of a part
of the race.

On Friday and Saturday of last weck the
race for the King's 'EuF proved that any
number of people could ** watch,” as it were,
the race from start to finish.

At the Royal Aero Club a special receiving
set was erected for the occasion

Notes

Cost of Wireless on Trawlers.

A deputation from Hull s seeking the con.
suleration of the Admiralty in respect of the re.
guirement to install apparatus on trawlers, It is
stated that the cost of upkeep will be €90 a vear,
and g view of the present atate of affairs in the
fish trade the gquestion is serious.

Reception of Air Race News at a Fete.

A fere which was held in aid of the funds of the
=t |'t'|r|p{'ill.=-i Horme, was |rh|r'|.'i||1-|i with a recerving sef
froom which was obtained the broadeasted reports
aof the aie Face round Britain,

Reduction in Price of Valves.

It is gratifying to observe from the advertisement
rolumns of this journal the very aub=tantial
recduction in the price of valves which is annoaneed
by manufacturers.  One might have heen justified
in fearing that the increased demand for wireless
apparatus would have resulted in an upward

tendency in prices, so that the news is all the more
welcome,

Landlords and Wireless Aerials.

From notes which have recently appeared in
the daily press it is apparent that in some instances
the attitude of landlords towards the erection of
anerials on buildings will not be an encouraging one.

A reasonable attitude for a landlord to adopt
would be to obtain an undertaking that any damage
resulting from the erection of an aerial would be
made good by the tenant. Beyvond that it =
difficult to see any reason for landlords to interiere.

For those unfortunate amateurs who may be
domiciled in a building owned by the London
County Council, it appears that the method of
erecting the aerial and many other details muost
first receive the approval the council, whilst
amongst other formalities a deposit of £] must be
left with the council as security against damage.

UNIVERSITY OF CALIFORNIA
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Concerts by 2L0O on September 16th.

Marconi House Broadeasting HStation will
transmit concerts on Saturday, September  16th,
at 5-5.50 p.n., 8630 pm. and 7-7.30 p.m.

These transmissions will be for the Southgate
Fete, in aid of the Roval Northern and Passmore
Edwards Hoapitals, and a fite in aid of the Croydon
tieneral Hoapital.

French Wireless Telegraphy Congress.

A cvongress was opened a few dave ago at
Maraeilles Colonial Exhibition to discuss matters
relating to wirelesa telegraphy in France and her
rolonles, and the colonies among themselyes.
Norweglan Regulations for Foreign Vessels.

According to the Angle-Nerwegian Trode Jowrnal,
the following regulations regarding the use of
wireless stations on vessels belonging to foreign
powers not at war, while in Norwegian termtorial
waters in timea of peace, have been approved by
frovernment resolution, and ceme into force on
Heptember lat.

l. In Norwegian territorial waters wireleas
telegraph or telephone stations on foreign vessels
may not be used, exeept hy special permission,
unlesa for the following purposes:—

{n) Communications roncerning veasels n
ilistress or for the prevention of accidents.

(b} Communications with the nearest
wogian coastal station, and

) Communications with other ships’ stations
when each vessel is at least 10 nautical miles
distant from the nearest Norwegian coastal

ALAL IO,

In the cassa of (a) and (&) communication must
at once be stopped on request from the Telegraph
Administration, the Naval Department, or a station
belonging to either of these suthorities.

2, In Norwegian porta where there 18 a atate
wireless station and within ecertain  prohibited
dlistricta laid down by the Norwegian authorities
{regarding which information may be obtained
from the nearest state coastal statwmn ), the ship'™s
station may not be used except for communications
as under 1 (o), unless special permission has been
uhtained,

3. Application for pormission to use a station
in Norwegian territorial waters for other com-
munications than above-mentioned should be sent
to the Telegruph Administration (Telegrafstyvret ),
which will give ita decision after consultation with
the Naval Administration.

4. (This paragraph concerna war vesasls).

5. When a ship’s station is used while in Nor.
wegian waters this must be done with fdhe observ-
an-eof the provisions of the International Telegraph
Convention and its regulations,

. The foregoing.regulations remain in foreo
anly when Norwway ia not at war, sl are applicabie
only to vesssls of nations not at war.

Noar-

Correspondence

To the Eduor of THE WIRELESS WoORLD AND
Baoim Beview,

Bir,—I beg to eall your sdtention fo o letter
nildreased to you and published in The Wirrleas
World and Radio Rervicw, of August 10th, from
Mre. T. 8. Skeot, of Leicester,
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Mr. Bkoet informs you that he heard 2PF working
to me on an indoor serial. Thisis rather a wonder{ul
feat, especially as 1 do not remember ever having
the pleasure of working to 2PF.

On referring to my log I find I was,working to
2PS of Nottingham on the date mentioned.

Evidently Mr. Skeet has made a mistake.

Leowarp M. Baker
{operating 2FN ).

Calendar of Current Events

Saturday, September 16th.
Concerta by 2L0O on 630 metres at 5—5.30,
B—u.30, 7—7.30 p.m. See also Note on this
page,

SoUrTHWARE WIRELESS TELEPHONE AsSSod'lATION,
At King's Hall, London Roal, 5.E.1. Huomne.
made crystal set competition.

Sunday, September 17th.
Daily Mail Conevert from The Hapgue [POGG),
Bto®pm. BST., on 1 085 motres

Monday, September 15th
IrswicH asp DistRicr WiRELESS BociETY
At 65, Fonnereau Road, Ipswich. Lecture by
Mr. Stanley Lewia.
Borovon oF TywemoutE Y.M.C.A. Rapio axp
BCIENTIFIC SOCIETY.
7.30 pom.  Annual General Meeting.

Tuesday, September 19th.
Tranamission of Telephony wt
metrea by 2 MT (Writtle).

Wednesday, September 20th.
Newark Axp District WiRkLEss BOCcIETy.
7.30 pom. At Magnua Greammar Bchool,  Fieat
Meating of Winter Bession.

Thursday, September 2ist,
Daily Mail Concert from The Hague (PCGG).
B to § p.m. B.AT, on 1,085 metrea,

Sunday, September 24th.
Drily Mo Concert as above,

Monday, September 25th.

IrswicH axp DistRicT WinkLess BocIgTY,

B p.m. on 4K

At 533, Fonnereau Road, Ipawich. Hale and
exchange of apparatis,

Tuesday, September 26th.
Transmission of Telephony at H poan. on $iK)

metres by 2 MT (Writtle).

Wednesday, September 27th.
RepHiLL axp [Maremer Y. MAOUA, WireLess
SociETY.
At 111, Station Hoad, Redhll. Lecture on
* Phones and Loud Speakers,” by Mr. White,

Thursday, Septernber 28th.

Dy Mail Concert, 8 to @ pan, (na above),
Rapimy EXrEriMEXTAL AssoriaTion [ NoTTisGHAM
Axn IhsTuneT).

At Room T4, Mechan"s Tonstifute,  Thseassion
on Mre., Ford's lecture on *' Madio Mossoaecment, ™
Subsacriptions due.
Friday, September 29th.
WineLrss SocieTy oF HienoaTe,

At Highgate Literary and Seiontific Institute,
South Grove, Figheote, NG Aninsal  Ceneral
Meeting, election of officers, annual roport, ete.

c

UMIVERSITY OF CALIFORNIA



802

THE WIRELESS WORLD AND RADIO REVIEW

Sepremper 16, 1922

Wireless Club Reports

NOT E.— Under this heading the Editor will be pleased to give publication to reports of the meelings of Wireless
Clubs and Societies. Such reports should be submitted withou! covering letter in the exact form in which they

are o appear and aF conciss o8

possible, the Editor reserving the right to edil and curtail fhe reports if necessary.
The Editor will be pleased to consider for publication papers read before Socletles.

An

Asaterisk denotes affillation with the Wirelesa Soclety of London.

The Wirelesa Soclety of Highgate.*
- Hon. Beerstary, Mr. David H. Eade, " Gatra,”
| 3a, Bedgemere Avenue, East Finchley, N.2.

The Annual General Meeting of the Society will
bo haeld at the Highgate Literary and Bceientifio
Inatitution on Friday, SBeptember 28th, 1922, at
7.46 p.m.

The agenda is sa follows:—(1) Election of
officers. All the Bociety's officers retire, and are
eligible for re-election. The following officers
do not wish to stand for re-election to their respective
officea : Mr. D. H. Eade, Hon. Secretary ; r. L.
K. Rowlands, Hon. Treasurer ; Mr. L. Grinstead,
Viee -Chairman. It is further that the
("ommittes should be increased by the addition of
lwo more members. FProposals for filling thesa
vacanciea and pro Ia for the Bociety's officers
ahould be sent to the Hon. Bec. as soon as possible.
{2) Annual report and statement of accounta. (3)
New headguarters for the Bociety. (4) Future policy
of the Society. (6) Any other businesa.

Members are requested to let the Secretary know
whether they will be able to ba present.

The East London Radio Society.*

Hon. Secretary, Mr. L. E. Lubbock, King George's
Hall, East India Dock Road, Poplar.

A meeting was held on Tuﬂdl;}r. August 28th,
1922, in the Bociety's Lecture Hall, in Woodstock
Road.

Although the attendance was not so large as the
previous week there was a fair number present.
After the usual half-hour's buzzer practice the
ovening was devoted to open discussion for the
benefit of the newer members. The Society's
apparatus was laid on the table ther with one
of the member's crystal set, and a number of
matters were dealt with by the Boeciety's ex
and many members just starting were relieved of
their difficulties. The meeting closed at 10 p.m.
after o hearty vote of thanks to the chairman.

All interested amateurs in East London are
invited to communicate with the Beeretary.

Radio Experimental Assoclation
{Nottingham and District).*

Hon. Secre . Mr. F. E. Bailey, 157, Trent
Houlevard, Weat Bridgford, Notta.

A general meeting of the above Associatipn was
held on Thursday, August 3lat, at the Mechanics
Institute, Nottingham.

The lecture for the evening waa entitled ** Radio
Measurementa.” Mr, Ford, the lecturer, exhibited
pxpert skill and a eonvincing manner.

e had brought with him & considerable amount
ni apparatus usad for ealeulating various measure.
ments, and his explanations of the respective
instruments were ably and clearly put befors the
audienca.  The lecturer illustrated the method of

caleulating unknown resistances by means of the
Wheatstone bridge. The finish and construction
of the lecturer's apparatus waa deserving of apacial

e,

It was illustrated that mmrclhmlhnn:,m
difficult, can be sccomplished quite ;
with fairly simple apparatus, care and accuracy
only being necessary to ensure succesaful results.

Commencing Ootobar 12th, meetings will be
hald at the new uartars.

The next meeting will be held on Thursday,
September 28th, in Room 74, Mechanics Institute,
when & disoussion on Mr., Ford's lecture will take
place. Itshould alse be noted that subseriptions fall
due on this date, after which the new winter seesion
COMMences.

The Hon. Becretary will be to moet
at the meeting any amateurs in the district who

- are not mambers,

Wakefleld and District Wireless Soclety.*

Hon. Secretary, Mr. Ed. 8wale, 11, Thomea
Road, Wakefiald.
A meeting of the above was held at the Y. M.C.A.,

-

Grove Road, on Friday, Beptamber lst, the chair-

being taken at 8 p.m. by Mr. Wrigley, who called
upon Mr. Burbury jor., to deliver his lecture on
“The Two-valve High uency Amplifier,”
which is designed to obwviate interference, to meet
with future requirements of the P.M.G., wiz,
prohibition of interference.

Questions were asked, followed by & lengthy
discuasion regarding various circuits, and wvalve
oacillation, thereby energising the aerial, which
proved very intereating to all.

A hearty vote of thanks waa accorded to Mr.

Burbury, jar.

Borough of Tynemouth Y.M.C.A. Radio and
Bclentific Society.*
Hon. BSecretary, Mr. G. J, B. Littlefield, 37,
h Road, North Shielda.

On Monday, September 18th, at 7.30 p.m.,
the Annual General Mesting of the above Society
will be held in the Y.M.C.A, Buyildings, Hedford
Street, North Shields.

Woolwich Radio Soclety.*

Hon. Becra , Mr. H. J. Bouth, 42, Greenvale
Road, Eltham, 8.E.9.

The above Bociety opened its winter seesion on
Wedneaday, Septem fth, 1922, at headquartar,
the Y.M.C.A., Woolwich.

Two new features are being inaugurated, which
should be of great assistance to beginners. A serws
of elementary lecturss has besn arranged on the
construction and use of the fundamentals of a
wireless set, e.g., serials, earths, inductances,
condensara, cryatals and valves, and will he given
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in & most sim way by one of the members,
Hr. Houghton, #omﬁtuﬂ 30 p.m., each Wedneaday
Also a buzzer clasa fl:rr Imp;umm will
hl!l held from 7.30 to 8 p.m. on each evening. For
the more sdvanced there is & six-valve set in
operation, and much telephony and music am
generally obtained. An attractive seriea of leotures
and demonstrations is being arranged for the
monthly meetings, which are held on the last
Friday in sach month.
EmT:u.n'.u aa to conditionsa of membership will
comed by the Hon. Becretary.

Burton-on-Trent Wireleaa Club.®

Hon. Becretary, Mr. A, J. Selby, 88, Edward
Street, Burton-on-Trent.

A most snjoysble and interssting afternoon was
spent by the members on Saturday, Angust 26th,
in & visit to the Burton electricity power arh.tmn.

Mr. T. Hall, the borough ofoct
conducted the party and n:phmnd t.‘nn whula
working of the plant. The boilers were axamined
and the methods of coaling the fires wers explained.
The steam turbines and electricity tors
were next visited and the working of them explained.
The rotary converter, which converts the alternating
current to direct current, to run the tram-cars,
attracted much interest. Switchboards to the
tram servioce ware inspactad.

At the instrument and testing shops it waa seen
how the eleotricity meters wers teated and set
arcurately to s standard meter. Eapecially intereat-
ing was & new type of power switch dmg,:ad by
Mr. Hall, which is to ba installed at all the large
works where electricity ia used. With thia switch
it is possible to change over in case of & breakdown
of the electricity main to another main without
having to send to the power atation for & man from
thare to come and alter the connectiona to the
mains. The switch is a0 constructed that there is
no danger whataver in the operation of changing
over to the new main.

Mr. Hall was bombarded with questions, which
ha very ably answered.

Mr. A. J. Selby pro & very hearty vote of
thanks to Mr. Hall, and Mr. L. G. A. S8ims seconded.
The vote waa heartily sndorsed.

Mr. Hall suitably replied.

Otley and District Wirelesas Soclety.

Hon. Secretary, Mr. N. Weston, 24, Guycroft,
Otley.

At the fifth meeting of the above Society, at
Queen’s Hall, Otley, on August 3lst, further
component parts of proposed five-valve amplifier
ware examined, the two air cors H.F. tranaformers

voted very neat and efficient. A wvote of
thanks waa unanimously to Mr. A. Gibson
for his skill in winding. It will only be & matter of
a week or two before the set is in operation. A
further lecture was given by Mr. N. Weaton, on
induction, primary calla and H.F. mﬂlaﬂndx WRVER,
A seried pf wvalve set lecturea will be deliversd
by Mr. H. Johnson at a later date. It ia earnestly
desired that members of wsirhilar societiea whao
would give advanced lectureas to the above Society
would communioate with the Hon. Secretary.
Thanks are rendered for the way the local paper
has hu-IE:d the publicity campaign for the above.
A num of members have not quite got to the

THE WIRELESS WORLD AND RADIO REVIEW

8O3

action stage. It is requested that they come for-
ward at an early date. Lectures are given each
Thureday at Queen's Hall until further notice.

Barnoldswick Wireless and Technical Soclety.

Hon. SBecretary, Mr. J. Balderston, &, Clough
Terrace, Barnoldewick.

A meeting of the above Society was held on
August 3J0th, at the Gladstone Liberal Club.
Preceded by the usual 30 minutea ‘°buzzer ™
practice, a lecture waas given by Mr. G. Balderston,
entitled * Electro Magnetism."” The lecture waa
deliversd to & most appreciative audience. Another
mesting took place on Weadneaday, Septembaer 13th.

Ipswich and District Wireleas Society.

Hon. Secretary, Mr. F. T. G. Townsend, 41,
Grove Lane, Ipswich.

An interesting excurmion under the suspices of
the above Boociety took place on August 26th,
when, by kind permission of the Great Eastern
Railway Co., a party of 20 members visited the
Company's land station at Parkeston Quay. The
party was met and escorted round the station in
relays by Mr. Child, the resident engineer, and
all sppreciated his kindnees, and also that of
the operator in charge, 'lr.'lm no offort to
demonstrate his set. Tea was alterwards partaken
of st Dovercourt and the retum 1numﬂﬁ' mlde by
t-ummﬂl.nmn ,wmltvn ours' dis-
cusmon took P]l-nu—'ﬁhl.nl:n to an engine breakdown.

The winter session is opening with a lecture hy
Mr. Stanley Lewis on September 18th.

There will be a sale and exchange of apparatus
on Bapt. 253th. Local non-membera are invited on
any Monday evening at 65, Fonnersau Rd., after
Sept. 11th.

Swinton and District Amateur Radio Soclety.

Secrotary, Mr. Geo. T. Baltitude, * The Slade,’
Swinton, near Rotherham.

The inaugural meoting of the above Sociely was
held on August 25th, when a good number of
amateurs attended. The Secretary (pro lem.)
explained that he had been pressed by intereated
wireleas studenta to ocall the meeting. Mr. A.

Hammearton id Thﬁ mesting resolved to
insugurate & Eudm Bﬁm
The Hon. Preasident l.nd Vies-Preaidenta wers

nominated, The Commities elected ware :— Meaars,
Woods, Oxby, Finn, Henson, Greenfield, Twigg,
Hammerton and Trowbridge. Mr. A. Hammerton
waa elected as Treasurer. Mr. Geo. T. Bultitude,
Secretary and Librarian. The fixing of fesa and
subacriptions was adjourned for the Committee to
decide at the meeting on tember 4th. New
membara will be walcomed at the weskly meetings.

Southampton and District Wireless Society.

Hon. Secretary, Mr. T. W. Cutler, 24, Floating
Bridge HRoad, Southampton.

A general meeting of the above Society was held
on Wedneaday, August 23rd, for the election of
officers for the ensuing three months; all the
old officers were re-slected. Elaborate plans are
hainE made for the benefit of the members for the
coming winter months and & -:nm;g:lumn is being
held within the next few weeks MacDougall
has offered & substantial prize for the best single
valve set made by any member of the Society.
A committes is being appointed to make the

[+ |
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arrangements. ta are also
being made for a lecture every other week and
followed the next week by a demonstration on
Various sots,

The membership is ateadily increasing, a large
percontage of new members coming in from tha
country districta. Any amatesur in Southampton
and distriet requiring particulars of the above
Hociety can have same by applying to the Hon.
Secratary.

Redhill and District Wireleas Soclety.

Hon. Secretary, Mr. J. 8. B. Clarke, 41, Hatch-
lands Road, Redhill.

A mesating ot the Society was held on August
2nd, when an execsllent lecture on serial systems
by Mr. Roas was read by Mr. W. Pope, M.I.LR.E.,
Mr. Ross being unavoidably absent.

The r gave tical methods of erecti
aeriala aF: will he u?r;cmt value to the l1nu:ur-:'|l:lrﬂll-:rlliE
The hali-yearly list of loctures which has just been
issusd includea the following items :—Beptember
27th, * "Phones and Loud Speakers,” Mr. White ;

October 11th, " Condensers,” Mr. Edwards;
October 26th, * Inductances,”” Mr. Peacett
November 8th, " Tuning"™; November 22nd,
* Operating,” Mr. HRosa; December #ith,

" Gadgeta,”” Mr. Clarke ; Decomber 20th, ** Caleula-
tions "' ; January 3rd, 1923, * Direction Finding."

It is particularly requested that members will
support the Society by attending these lectures,
which will be found to benefit both the beginner
and the more advanced amateur.

Questions can be placed in the ** Question Box ™
in the wireless room any time during the week and
will ba ansawered by a competent member of the
Society during the discussion following the lectures.

Halifax Wireless Club and Radio Scientific
Soclety.

Hon. Becretary, Mr. L. J. Wood, Clare Hall,
Halifax.

The elub-room is now open three nights a week
with a steward in charge anid members and others
interestod are turmning up well.

The syllabus for the winter ssaaion is in course of
arrangement and includes, apart from lectures for
members, & ** Popular Lecturs,”’ and a * Sale and
Exchange, with Lemonstrations.”

All in the district who are interested, are advised
hy the Bociety to pay a visit to this latter event,
and full details of the sale will be sent to anyone
intarested.

Membership ateadily increases and associates are
also coming in well.

Fulham and Chelsea Amateur Radio and
Soclal Soclety.

Secretary, Mr. R. 8. V. Wood, 44, Hamhble
Street, Fulham, 8.W.8.

A general meeting was held on August 30th
at B p.m. at the Social Centre, Townmead Road,
Fulham (headquarters for a period of three wecks,
where & mesting is hald cach Wodnesday at 8 p.m. ).

Thoe minutes of the provious meeting were roard
anid accepted. ’

Mr. Hawthorne kindly took over the manage-
ment of the Morse clasa, which was conducted
satisfactorily. A discussion woas invited from the
remaining members as to the best or phenomenal
results obtained on any aerial, insulating being
eapecially dealt with by the Secretary.
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Numerous interesting itema were discussed and
the SBecretary gave his experience on one and two
valves, and answered a number of guestions.
New members ware by Mr. Cox and
seconded by Mr. Gauntlett, the mesting accepting
their enrolment. Fourtesn new members were
enrolled. There waa an sttendance of 43. The
total memberahip is now 57.

The meeting closed until the followingWednesday.

Hornsey and District Wirelesa Society.

Hon. Secretary, H. Davy, 134, Inderwick Road,
Hornsey, N.8.

A meeting of the above Bociety was held on
Friday, 3eptember 1st, when many members brought
up their sets, which were arranged 'on the table, and
a photograph of the whole apparatus together with
members was taken. Aflterwards an informal
demonstration was held by members on their
respective seta and a good opportunity was afforded
for comparing various methods of valve and crystal
circuita, tuners, etc. The construction of each set
showed eonsiderable ingenuity, and the owners
were heartily congratulated by all present.

Also a further programme was arranged to carry
on from that arranged to SBeptember 11th, to conaist
of listening-in, lectures, Morae practice, ato.

It was hoped that the Club set, which was almost
completed, would be in use by September 11th.

A hearty vote of thanks was given to Mr.
for his lecture on Tueaday, August 28th, on t
theory and practice of crystal seta. The meeting
then closed.

Mestings are held every Tuesday and Friday
and applications for membership are cordially
invited.

Southwark Wireleas Telephony Association.

Hon. Secretary, Mr. W. Helpa, King's Hall,
London Road, B.E.l.

On Sunday, September 3rd, a meeting waa held
at Headquarters, King's Hall, London Road, 8.E.1,
when Mr. Winaton Iy answered guestiona, An
instructive time was spent in this way.

It waa announced by the Hon. S8ecretary that he
was #till open to receive entriea for the ** Home-
made Crystal Set Competition,” which was open
to members of the Association, and also to members
of kindred sssociations. The competition is to be
held on Bunday, September 17th, and will be
judged by Mr. Read. All enquiries should be
directed to the Hon. Secretary at the above addrees.

The objecta of this sssociation are: " To asaist
members in furthering their knowledge of all
methods appertaining to receiving of wireless
telephony, by mutual interchange of views and
lectures from time to time by wireleas experts,
also to help members by co-operation in buying
“m.'rl

Meetings are every first and third Sunday
of the month. Fees are as follows: la to join.
and Gd. per month, payable in advance.

The Thanet Radio and Experimental Soclety.

The above Bociety ia going well, and the meini.er-
whip is increasing weakly.

Meetings are held every Tuesday at 7 p.m..
at 110, Northdown Road, Margate, and wviritors
will bt welcomed.

Prezident, Mr. G. W. May, Tha, Trinity Sguare.
Press Barretary, Mr. F. McCardle, 4, Grangre Villas,
Margats, .
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Questions and Answers

NOTE.—This section of the maguzine is placed af the disposal of all readers who wish lo receive advice
and information on matiers pertaining to both the technical and non-technical sides of wireless work. Readers
showld comply with the following rules :— (1) Each question showld be numbered and writfen on u separate sheet
on one sdde of the paper, und addreased ** Questions und Answers,”” Editor, THE WIRELESS WoRLD a¥Dp Rapio
Review, 12/13, Henrietla Sireel, London, W.(.2. Queries showld be clear and concise. (2) Before sending in
their questiona readers are advised fo search recerd numbers fo see whether the some queries have nol been dealt
with before. (3) Ench commuynication senl in o be accompunied the ' Questions and Answers "' coupon
to be found in the advertiserment columna of the tamue current of the time of forwarding the questions.  (4) The
name and address of the querist, which ix for reference and not for publication fo appear af the top of every sheet
or sheets, and unless fypewritien, thia should be in bock copitals.  Queries will be anmvered under the indinla
and toun of the correapondent, or, if so desired, under a *' nom de plume.”"  (3) Tn view of the fact that a large
proportion of the cvrewits and apparaius described on these answers are covered by patents, readers are advised

before making wee of them, to satisfy themaselves that they would not be infringing patents,

(6) Where a reply

through the post is required every gquestion send in muast be aecompanied by o postal order for the omouni of

la., or 3a. 0d. for a marimum of four quesiions,
one lime.

In wview of the serious inlerferemce which an
oscillaling receiver can cause lo other receivers in
ium;gwrhﬂud.i!ilﬂndndmdmnl or broad-
casi wavelengths, certainly, ond : for all
wovclengthe, the Posimaster-General will in fulure
allow no type of circudt which is capable of oscillas
and so energining the aerial, either directly or through
any circuid coupled fo .

'he necessary comsequence of his resiriclion
that if reaction of the type commonly wsed i the
past 1w still . 8 must be in such o way that
the oscillation point cannod be reached over the
wavelength range of the receiver, Aowever lightly the
reaction coil iz coupled, and wsith whalever values
of filament voltage or plate vollage the set 12 worked,

In order to comply with this regquiremend, o ia
caseniiol that the reaction coil should be sufficiently
loosely ml: the aerial induciances as nol lo
sel up llats or aliernatively the reaciion mighi
ummmﬁammmﬁrﬂ:
high frequency amplifier as shoun on p. 715 o
iarie of September 2nd.

We urge readers who are making or unng
sets of the wsual reaching to  edher reduse
the amount of reachion which they can employ fo
such an extend that they are perfecily satiafled that the
sei can never oscillate or lo cul owl their reaclion

“TEC " (Ealing) asks (1) The cause of n
condinuous note heard in the telephones, (2) Why
he obtaing no resulis, and of the connections are right,
(3) If Sullivan's telephomes marked ' A" are
8,000 ohms. (4) To what wavelength would a
cerfain luning coil fune.

(1) Probably an induction from A.C. lighting
or power supply in the vieinity. (2) Your con-
nections are fairly good, and you should get some
resulta. You ought to get broadcasting, although
your coil is rather large for the purpose. (3) We
believe 6,000 ohma. (4) Maximum about 3,(MH
metres, minimum difficult to say. FProbably
inefficient below 800 metres.

v B,P.”" (Bombay) asks (1) What is the natural
wavelength of a certain Ioowse conpler. (2) and (3)
Questions relaling fo pile-wownd inductances.

{1} Loose couplers do not have natural wave-
lengths in any useful or predictable sense, but
your loose coupler would suitable for tuning
to about 4,000 metres with the larger coil in the
serial circuit. (2) You will find pile winding of

(T) Four queations is the mozrimmum which may be sent in al

wires of these gauges a terribly tedious and un-
satisfactory operation, and we should strongly
recommend the use of honeycomb coils for the
purpose. (3) Neither of the su schemes
give pile winding at all. For guidance, see article
in the issue for October 2nd, 1020, obtainable
from the publishers,

+U.'Jk_

Fig. 1.

“ P.T."" (Maldon) asks for a dingram of o cerlain
receiving unil. (2) How lo calculote the capacily
of condensers.

{1} Seo diagram (Fig. 1). (2) Bee reply to
" Radio 3 UC '"" in the August 5th issue.

**C.M."" (Oldham) asks (1) Which of four
tuning systema is the best. (2} If a certain coil
would receive telephony. (3) For advice with regard
to his aerial. (8) If o microphone button would
be suitable for a loud speaker.

(1} It is almost immaterial which of the last
three. The slab coile would be lesa eofficient.
{2} Your coils are too big to give satisfaction on
short wavelengths, for which you would probably
only want about 20 turns with these diameters.
{3) Nearneas to the roof explains poor signals,
alao possibly your earth is less efficient. Haise
your wires 88 suggested. (4) The suggested
arrangermnent would not be of any use. Use the
H.R. earpiece.

“*J.E.M."" (Rotherham) has a single valve
panel and (1) Wishes o convert it lo a fwr-Fnhu
set. (2} Whether athree. valve receiver will be suilable
for reception of FL, 3MT, and PCGG on ks aerial




(3) Whai values the funing
{4) Whether he

in an open ifion.
condensers & Huznre
muake use of reaction.

(1) See diagram Fig. 2. (2) Yes. (3) For
short wave work the aerial tuning condenser need
not have a larger value than 00005 mfds., but for
long wave work a value up to 0-002 mfds. may be
found convenient., For tuning direction coil or
vlosed cireuit, A suitable value is (-0006 mids.
i4) The use of reaction ig recommended, az shown
in the circuit diagram.

“W.T.0."" (Cheshire) encloses a diagram of
hin single valve receiver and aaks of i i O.K. (2}
What wieixivinm wavelength can ke obidain with a
cerbiine ATA. (3) If a certain A.T.1. is suitoble
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“ INDUCTANCE ' (Salford) asks for cerfain
information abowi a sk described in ' Pracical
Amateur Wireless Stafions."’

Statements of this nature are caleulated to
deceive. You might I:luuihl}' get & range of 800
metres with a 500 k.W. station at the transmitting
end, but 7,000 miles would be unlikely even under
these conditions. Your broadcast range might be
1) miles, but for this purpose we should prefer a
set of smaller coils than the type you suggest.

“*8S.M.P."" (Wellingborough) asks (1) If u
wrill be better to buy of a receiving s¢f in Fraonce
where he ia going for his holiday, or to buy them in
Englawd.  (2) If a receiving licence s wnccessary

in Froance, and may an English licence be wsed on the

4

Sfor connecting lo a five-valve amplifier for receiving
broadensting.

(1) Yes, but it would be better to connect the
two eliding inductances as in the Fig. (N.B.—Re-
action of type suggested is not now allowed.) (2)
4,000 metres, (3) Yes, fairly efficient for the

FPOSE.
* SUBSCRIBER ' (Birmingham) asks if
enamelled or ordinary 722 is the mosi efficient
for the aerial, and rubber covered for the earth wire.
"There is little to” choose between plain and
enamelled for the aerial, slthough the latter is
slightly preferable. Any of the three may be
used for the earth wire but rubber covered is best.

UAGW." (Camden Town) asks (1) For
winding data for certwin coils, (2) For criticiem
of @ diagram of a three.valve nole magnifier.

(1) Reaction of the type mdicated is no longer
to be permitted. The A.T.I. might be & x 37
of No, 24. The L.F. transiormer, core }" diameter
of iron wire, windings 1 oz. and 3 ozs. of No
44 8.8.C. (2) We have no criticism except that
the set is not a three-valve note magnifier.

““NOVICE "' (Newhaven) asks (1) If the
cirewit shown on page 564 of July 20th issue 1x
wigifekle _fnr rﬂ:t.j:rﬁr}lt el h(.lﬂfyqﬂmh l,"l'.'l'I‘.-h and
spnggle  wire 1Y aerinl. (2) If o tapped H.F,
!mrt..u_furrnrr e rECEssaT.

(1) Yes, but reaction of the type indicated s no
longer permitted by the P.M.G. (2) If & con-
siderable range of wavelengths is required a tapped
H.F. transformer is very desirable,

Condinent. (3) If the condenacr should be pul acros
the H.R. telephones alone, or across lelephones and
H.T. baftery. (4) If the A.T.C. sho be on the
earth side of the A.T.I.

(1) It depends on how long vou are going to be
there. If you purchase in France you will have to
pay & heavy duty on returning, and may even |
yourself prohibited from bringing the goods nto
this conntry. If you are just going for a holiday
we should advise you to do without the pleasures
of wireless, unleas you are p: to incur con-
siderable expense. (2) Ap]}}? to the Department
of Moats uanalﬂgraphn. o. (3) Put it acros
both telephones and battery. (4) In most valve
circuits e A.T.C. should preferably be on the
nerinl side of the A.T.I.

“W.G.P." (Barnes) asks ceértain questions e
garding the super.regeneralive circuil

{1} The wvalues of the condensers suggested
will be satisfactory. (2) The value of inductances
for the tuning eircuit should be the same as normall
usedl for short wave work. For the oscillating cir-
cuits values should be suitable for about 5,000

metres. (3) For the grid battery flashlamp dry
colla will be sufficient, the exact wvol reduired
in each particular ease being determined by expen-

mﬁnt. T'he value will probably not exceed 12 volts

*J.8.F." (Herne HIill) asks (1) For ecircwd
dingram of a telephony transmitting sef switable for
working on wavelength from 400 to 450m. and wsing
10 waits. (2) Whether the diagram given wall elimin-
ate the transmission of carrier wave when no speech

UNIVERSITY OF CALIFORNIA



SerTEMBER 16, 1922

is taking place. (3) Whether A.C. supplied ot
50 frequency is switable when ste pped up and reciified
as a source of H.T. and {(4) Types of valves suitable
for (a) low power transmission, and (b) rectification
for H.T.

(1) and (2) The most suitable telephony trans-
mitting circuit is that embodving ** choke control ™
and a suitable circuit 18 given in Fig. 3, making
use of step-up transformer and rectifying valves for
providing plate current.  The system of guiescent
modulation ia2 not always to be recommended, and
usually functions by some arrangement of grid
potential control. (3) Yes: this can be done,
but necessitates the use of high tension condensers
of very large capacity for the purpose of smoothing
out the ripple. A rectified plate current of about
1,004} to 1,400 volts should be aimed at in designing
the transformer.  (4) (a) T.15 to T.50. (b)) Ul

\'4
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(1) An increase in length somewhat increases
signal strength, but not g0 much as a corresponding
increase in height, moreover the MG, does not
allow more than 100 length to be used. (2) You
might have some difficulty, and will probably need
nt least four valves, now that variable reaction on
to the tuning ecircuits is not to be permitted.
Interference from Carnarvon is not likely to be
very serious unless this station should at any time
revert to the use of arcs, which is unlikely. (3)
“ The Construction of Amateur Valve Stations,”
by Douglas. (Wireless Press, Litd. ).

““A.B." (Stoke-on-Trent) nsks, among turicus
other gquestions (1) The formula to eoleulate the
capacity of an air condenser.  (2) How to caleulate
the capacity of a cylindrical eoil.  {3) The ware-
fength o certnin coil and condenser would tune to.
(4) What happens when o long earth lead i wsed.

ANER,

——
' w

AMW." (Hammersmith) asbs for o work-
tng deseri plion of the ML, 11 Tuner,

We have not space to give a full working deserip.-
tion, but the instrument 5 a short wave tuner
working up to about 700 metres. It contains two
tuned eircuits with tuned stroke stand-bi switeh.
Tuning is effected by stud awitches to inductances
and  vanable condensers, Two  eryvstals, car-
bornndum with a battery and galena without, are
fittedl, as well as terminalz for a detecting valve,
The instrument, while of excellent design for its
purposs, 13 unnecessarily  elaborate for amateur
construction. We should recommend you to pur-
chase one of the Disposal Board instruments, now
offered by various denlers, or at any rate to examine
one of theso instruments before deciding to make one,

‘““D.S."" (Anglesea) wasba (1) The effect of
increasing the length of an oerinl.  (2) If the three
p:l"ﬂm‘lﬂf hnw!'ﬁmﬁnry atalions  within 1M meides
range cowld be heard among the mountains weithin
T miles of Carmarvon. (3) For a fuirly  simple
book dealing with the conafruciion af @ furo fo fouwr.
eorlioe acf,

Fig. 3.

i1} See reply 1o ** Radio 3 UC ' in the August
Gth issue. (2) Cvlindrical cotls do not have a
capacity in any useful sense. The formula for
their inductance has been repoatedly given. ()
About B metres.  (4) Strength of signals s
congiderably reduced. From the remaining guos-
tions we should recommend yvou to study Bangay's
* Elementary Principles,”™

“F.A."" (Birmingham).— (1) Correct. (2) We
should prefer 6 ozs, of No, 32 for the L R, winding,
but | b, of No. 36 will probably give fair results,
{3) Doubtiul, or very unlikely now that reaction
from the oseillating point is not permitted,

“FW.P." (Nottingham).— We are unable to
answer vour guestions from the information sup-
plied. If you will forward a diagram of your
circuit we shall be pleased to advise vou. i,l is
quite possible to add either H.F. or L.F. amplifica-
tion to the original tuner, or even both.

HIC.DY (Much Wenlock) sends a sbetch of
two panels, und aslbs (1) How to connect them to the
hatteries and condenser, (2] For critictam of his
=l
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1} Oonnect as in diagram . 4)  (2)
A.l[h]r a8 we un“jpudg-n from the very Eiu‘éh sketchea
submitted this nt should be fairly
satisfactory. Also move telephone connections
on sscond panel to the poeitive side of the H.T.
battery terminals.

|
=| Al e F& 46 g
_i :'T* o ——aLT+ uE
= | gHT# Q‘;hﬁ s
L o l =] =g
i
: e i
i ——
_-|I_ L
ko
-
Fig. 4.

“* §.H.8,"" (Liverpool) .—(1) About 0-001 mid.
would be satisfsctory, but reaction of this ¢ i
not BOCO to the regulations the
P.M.G. (2) Cirouit shown is quite satisfactory.
Amﬂmhthnﬁmtpdmuldbam
improvement. (8) We donot recommend “'Lokap "
wound ooils for broadeasting wavelengths, as so
few turna are required. With a diameter of 17,
about 100 turns would bea quite sufficient. Yuu
might makes coils to the design shown on page 328,
June 10th issue. (4) We are unable to give
dimensions for suitable reaction coils as the P. ]!ﬁ
will not allow reaction which is ﬁaﬁnhla af Euargmm

the serial. The amount w
without doing this varies so much with l:l'.l.l'.l.'l'Jlt-Il]Dﬂ-

such aa the t of merial, characteriatica of the
valvea, ato.— it 18 impossible to predict a safe
valus,

“H.H." {Whntﬂnn} asks (1) Fﬂmﬂdh\r‘:ﬂmﬂ
valve ﬂ‘;ﬂ'ﬂlm
{g]n Hmmmﬁummfwflrupﬂﬁﬁ
(3) A guestion with to hia aerial.
(1) and (2) For diagram see Fig. 3, ﬁﬁ-‘l‘

F 28nd issue. (3) If hnmu i lt h:gh
end of aearial thﬂ- tion of & mast on
roof will considerab mwmgn:l.a If, however,

your house is at t luw end
vril.'l be worth while.

“V.P.5.'" (Norbiton) asks (1) For o
of o sed to fulfil certain requirements. (2) If L. R
tale cotdd be converied info o lowd afaahr
by fitting a horn. :H}Ijhmﬂgﬂl’ﬂﬂﬁ.

2 and Croydon Asr Station ai Chatham uru.il.
reosiver of question (1).

{1) The circuit of Fig. 6, page 0573, July 28th
issue, is & good one, particularly as it uses reaction
in & way which is not prohibited by the new
reatrictions, provided that there is no mtrhng
between the circuits of the second valve and the
AT.L (2) Thia may be done il desired but the

improvement
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resulta will not be very good, aa the quality will
be somewhat and the not very .
{3) All these stations should be possible with the
exeaption of POCGG, which ia very doubtful.
(3) The values s ted will be gquite satiafactory

for & Vernier .

““R.H.W." (Coventry) submils a circuil and
aaka (1) For criticiem. (2} Whether it will receive
300/6,000 metres. (3) Valuss for plate resstance.
i4) Best ard resisioncs of telaphones.

(1) and (4) Circuit is 0.K. except that the
AT.I. ia much too um.l.li.. It should be sbout
10,000 mhys. instead of 260 and no resistance is
neaded in the plate of the last valve. The tele-
phones should be introduced in place of this
resistance. (2) Yea, with the alteration to the
A.T.I. & ted above. (3) About 50,000 ohms.

“*ALD." (Mancheater).—(l) A grid oon-
denser and leak ia not , but it may be
used if desired {a leak without & condenser is
perfectly useleas). If employed, it should be
connected direstly in the lead to the grid in the
diagram on page 781. (2) FL probably; 2 MT
very unlikely. (3) This set was never in for
short wave reception and it is impossible to make
it afficient on such wavelengths while retaining the
large ocoils suitable for long ranges reception.

Hee note st head of these columns rvgnm
reaction. The windings given in the article ref
to will no longer be permitted.

— i} - - -

! ]
Jg E'I“Mr_,_

" CONCERT *' (Woolwich) asks (1) ﬂ
amplifier, ::_fwhnﬁdmyrﬂmumdﬂd wﬂh
as regards loy-oud and apnm

(2) Detatls for wiring up am ; [E:Ifﬂi-ﬂ
teill be wmﬂe for recetving amadeurs ond Dulch
conceris. (4) If o Sullivan L.P.
instead of mlﬂp‘mﬂﬁﬂhﬁﬂ'fﬂ:ﬂh.
(1) Yes. (2) The cirouit should be wired up
a8 in diagram (Fig. 5). (3) inly. (4)
Possibly a little better, but not likely to be much
differant.
““NEGATRON ' asks (1) For
criticitem of a sel & [i]mﬁﬁmmq

notzar in hiz sef. (3) How many plales fo use in a
condenser for tuning H.F. transformers. (4) Wind-
tnge for certain H.F. transformers.

(1) Cirouit sketched appears q'mtn !Itlilttﬂr:f‘
but reaction in the form suggested is capable of
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maﬂ the aerial oscillate and is therefore not
all under the present FP.0. restrictions
{2) From the information given we cannof state
the canses of these noises, which may, however,
he due to defective batteries. You should try and
find out the cause by test, For instance, if you
change the batteries and still get the noises, the
cause is not the batteries—and so on with each
other ihle caunse. (3) About 12 fixed plates
will be desirable. (4) 300/ 500 metres —about 50
turns for cach winding ; 1,000 metres—100 turna ;
2,000/ 3,000 metrea—200 turns. These would be
probable values, but they should be checked by
experiment.

“L1.85.D."" (Chiswick) nsls re circuil on page
S04 (1) If basket coils could be wused for the oacillation
tube, (2) Values for the batteries and condenser
across grid inductance of oscillalor,

(1) Baaket coils could certainly be used. (2) H.T.
batteriea normal. The grid batteries determine
by experiment up to about 10 volts. Condenser
about 0-001 mfd. (3) Yes. This ecircuit may give
serious reradiation if incorrectly adjusted and would
therefore not be permitted by the P.MUG,

W
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adjustment might be needed, and in particular we
doubt if you will get the whole of the last range with
a single transformer unless about No. 48 resistance
wire is used, (1) 30 turns ; (2) 60 turns ; (3) 120
turns ; (4) M turns. (4) This might be advan-
tageous from the point of view of keeping down

unwanted interaction in the circuaits, If sl
the boxes should not be too amall.
*ESW.R." (London) asks pthree  gueslions

abowt a variable grid leak. (4) For particulors
af the nearest broadeastong station fo gy,

(1) (2) and (3) We do not know of any satis-
factory leak of this nature on the market. Results
could probably be obtained with either a graphite
line resistance, with variable contact strips to
alter the length of the line in circuit, or a liguid
resistance, using some organic liquid of high re-
gistance with movable electrodes. We do not
think that the results would juntil'y the troubls
involved. (4) Birmingham, wsing 1} kW. The
station has not yet started ulwru.llum:. ol its
exact wavelength is not fixed, although it will lie
between 350 and 425 metres,

“G.H."" (Goteborg) asbs (1) For eriticiem aof

2000

HF. AMPLIFIER

RECTIFIER

i
L
A

—_— S

L.F AMPLIFIER

Fig. 6.

“R.ALY.Y (Glasgow) aslbs guestions aboul a
three-valve sef,

(1) See Fig. 1, page 435, issue for July lst, but
note that reaction as shown in this diagram is
no longer to be allowed. (2) Three coil holders
will be required for a reaction set, but reaction
of this sort, capable of energising the aeral, s no

longer to be allowed, and a two coil holder will
therefore be all that you require.  (3) See diagram
{ Fig. @).

““"R.AH." (Hull) asks (1) For formuln for
calewlaling  the ecapacity  of  condensers,  (2) If
e and "R valves are interchangeable,
(3) Windings for certain H.F. transformers.  (4) If
encloving each panel in an iron box is advantageos,

(1) Bee reply to ** Radio 3 UC " in the August
Sth issue. (2) The “Ora"™ wvalve will work
satisfactorily with lesa plate wvoltage than the
“R " type, otherwise the characteristics are very
similar. (3) Use formers 11" diameter by 4" long.
For the various ranges the turns for each winding
may be as follows, but considerable experimental

n  dingram  of aset.  (2) For winding for an
AT up to 4,000 mefres, (3} What eoils tn nse
for 15,0000 metres,  (4) Whether an indoor aerial
will give resulls,

(1) Set s O.K. except for the 0-004 mfd, con-
denser between plate and earth on the first valve,
which is very undesirable. A leak should also be
introduced  between  grid and  filament of the
socond valve. (2) 10" = 8" of No. 24. (3} Use
honeycomb coils, the makers of which generally
quote wavelength for each coil with a stated con-
denser.  With your aerial you will probably
require a gizge larger for the A.T.1. than is needed for
the elosed eircuit.  (4) The indoor aerial will give
you some resulta if it ia as high as possible above
your set. In any ease it should give a spark
station 5 miles away.

“M.T.G."”" (Manchester) wsks (1) For a
dingram of a fwo-valve receiver with Lo K. tele phones
and a transformer and L. F. interoalve transformer,
and if possible a loud speaker. (2) If the coils X
and Y in a diagram on page 217 of May 150h isene

Original from
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any relation lo each other. (3) If o will be
to pud 10 coils and a ten-way swileh in place
il ¥ in the skelch. (4) T'he capacity of the
jable condenser ' and the fized condenver C.1.
{1} If you want to use a loud speaker on near-by
stations, we should recommend L.F. amplification.
If, however, you want the maximum possible
range we should prefer H.F. For a suitable
oirenit with L.F. amplification, see di m (Fig. 7).
(2) Thess coila should be coupled er, but there
is no definite relationship between their sizes.
The size of Y is determined by the wawvelength
required, X is then made of size enough to
give sufficient reaction with Y. (3) Yea, but not

el

very eoffigient. (4) C = 0-0005 mfde., and C.1

= 0-0002 raida.
\/

L

# ¥

o .

£

I

Fig. 7.

“ C.W.B."" (St. Leonards) refers (o the snper-

ive circuit on page 306 and aaks (1) Marinum

capacity of the three variable condensera, (2} If one

four-voli could be used to supply the three-
valve filaments, (3) Correct sizes for tha coils.

(1) Tuning ecircuit condenser 0-000O6 mida. ;
oacilistor condensers about 0-002mids. (2) Probably,
hut the circuit might be more difficult to adjust.
{3) Coils for tuning circuits should have normal
values for short wave reception. L4 and L&
should have valusa suitable for about 5,004/30,000
metrea.

s ﬁ.?.E.‘}ﬂSHuﬂ] asks (1) For diagram of three-
valve sef fo )ﬁlc-mmn requirements. (2) How
many plotes 1}" diameter would be required io build
up a 0001 mfd. condenser, with 1/18" between

moving ond fized . (3) If two 0-006 mfd.

condensers unnm@fgu;uﬂﬂd would be egqui

.0} Bes dingram . mp-gu' 436, Fig. 1, July lst
1 i on ig. 1,

quli:: omitting resction coil there shown, whlreh is

no longer allowed by the P.M.G. (2) With plates

of this size almost 200 would be required. (3) Yes.

' TR." (Barnsley) hos o hwo-valve set which
is giving trouble and asks (1) For adwce. (2) If
certain alterations to the conneciions would be satis-
factory. (3) If o varinble condenser in parallel with
the plate and grid is an advaniage. {4) If a 0-001
mfd. variable condenser iz loo large for tuning 440
melres telephony. .

{1) and (3) The use of a condenser in the way you
muggeat is quite enough to explain the peraistence
of oscillations. It is very difficult to criticise your
met in other reapecta as diagram shows nothi
of the internal connec {2) Suggeated met
ia naeless. Condenser and lepk, il used, should be
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introduend between A and the grid of the first valve.
{4) Thisis too high & value unless it is used in series
with the A.T.I. This ismuech preferable to a parallel
arr aent on such wavelengths., -
“D.G.W." (Jersey) sulvnits o cirouid and asks
if it i a super.regenerative one. (2) Volues for
certain coils. (3) If ceriain staiions could be heard
in Jersey with o three-valve sel.  (4) I'n whai iseue
af ** The Wireless World and Radio Rewiew ™ tables
af Nagookas correction factor K in the formula for
n@kﬂ:‘ﬂiﬂg the inductance of single layer eoils were

grvEn.

(1) The circuit shown bears some family re-
semblance to Armstrong's super- tive cir-
cuit, but we are unable to whether it would
function as it stands. L.1, L.2 and V in your circuit
should have wvaluea suitable for tuning & single
cirouit receiver to 5,000/6,000 metres. {3) With
luck all thess stations might be received. (4) A
thia formula has not bean recently given, we repeat
it here with the tables saked for:—

L mhys = wid®nd w K.

Whare d is the diameater of coil in ema. n = number

of turna per em.

i = h in oms., and K the correction factor,

which wvaries according to dfl.

We guote s number of valuea from which a curve
may be drawn, by means of which K may be founl
for any value of djl.

d/L ; dil. K.

0l = D-bil -6 = 0-58

0-2 = 0-b2 2.0 = 0-53

04 = -Bi 2:-5 = 0-47

-6 = 070 30 = 0-43

g = 0-74 40 = 0-37

10 = 0-08 50 = 0-32

1-25 = 0-64 7-0 = 0-26

I“'“ = 'ﬂ"ﬂﬂ

“F.C.K." (South Norwood).—(1) The first
cireuit shown is the better of the two, and not at all
bad, but it has no adventages of the normal rype
illustrated, for instance, in Fig. 6, page 437. July
Ist imsue. (2) Tf the normal type referred to is
used, the A.T.I. for 3,000 metres may be %" x "
of No. 22. A somewhat larger coil would be re
quired for this wavelength with the arrangement

you m}xﬂl-

i ."" (Harlesden) sends a diagram of a valer
and crystal set and asks (1) For criticiem.  (2) What
reaults would be obtained on a rather poor oerial.
ﬁ.j If polished mahogany, or other hard wood could

used for a base-board. (4) Dimensions of
coils Lo tune fo 3,000 matres.

{1) 0.K., but it would be much better to introduce
a 0-005 mfd., variable condenser acroas B. (2) You
should get London broadcssting, amateurs in the
London district, ship seta, Croydon, Eiffel Tower.
ete. (3) Hard wood may be used as a base, but
if 80 it is preferable to use rubber insulated wire
for connectin -.;Ft.hmugh the bass-board, (4] Cail
A, 87 % 77 of No. 22 coil B, 7" x 5" of No. 24
According to the new Post Office regulations these

two coils must not be coupled together.

‘““ NEW READER ** %.lrlon Lindsey) osks
(1) For oriticiam of an amplifier diagram. (2) For
sketch of a tuning circuil and defector valve o wi
with it. (3) If we can recommend o mare suitoble
circud. )

(1) Quite O.K. (2) Buggested type is quil®
feasible but you would get somewhat better resulis
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from any of the three or four wvalve cirouits,
employing H.F. amplification, particulars of which
ve ared in these columns recently.
it TEUR "' (Little Sutton).—(1 ) Capacity
00013 mids. (2) Gauge iz No. 43, and might be
nsed for either L.F. or H.F. tranaformers. (3)

B » 6 of No. 22, with & tuning ecoil. We are
unable to specify a suitable reaction coil. See note
at the head of t columns. The only telephony

you are likely to pick up st present would be local
amateurs at irregular hours,

“T.W.0." (Preston) asks (1) If 60 ohm
telephones wowld be satisfactory with a suitable
tranaformer. (2) Conastructional defails for a suitabie
tranaformer. (3) If the above telephones wnll be
leas efficiend than 120 ohm felephones,

1) Yes. (2) Core 4" = 3" of
H.R. winding, 3 oza. of No. 44;
4 oz4a. of No. 32,

iron  Wires,
L.R. winding,
{3) Probably not so efficient aa

the 120 ohm telaphonea.
“G.W.R." (Southwark) asls fype, #ize and
number of Leclanche cells which will be most swilable

for a multi.valve amplifier with ** Ora "' valves.

We much prefer dry cells owing to the tamd-m::y
of the amall wet Leclanche cells to ** creep,'” giving
messy and unsatislactory working. fou  will
require about 28 cells, and if wet batteriea are
used they might be about } to § pint size.

ALY (London) has old-fashioned pull-unire
hﬂrmhuhmnudmhq:l would be possible
to wee these bell wires for an indoor oerial the house
being four-stories high and bells running from top
to botiom.

These might quite conceivably give useful
remilta in London from London broadeasting,
but you would not ba likely to get much else, and
you might get noises and other troublea from bad
connections in your wirea.

** NOVICE "' (Bristol).—(1) It would be better
to take your down lead from the point X. (2) You
should receive FL and the broadcasting stations
at Plymouth, Cardiff, Birmingham and probably
London, well enough for the purpose you require,
but broadcasting stations at greater distances
and PCGG would hardly give sufficiently good
results. {3) You should expect the current changs
you suggeat from many stations, which would be
enough for recording purposss. The cost of &
suitable relay would hﬂ- about £15, and an inker
about £10 to £25, if suitable for ordinary hand
speeds, and up to £100 to' £120 for high speed
Wheatatone recorderas or undulators. (4) Further
L.F. amplification with a second rectification after
it will ba advantageous for recording purposes.

E.AA." (West Ham) asks (1) For eriticism
of a set skelched. (2) Wanelength range o be ex-
pected.  (3) If a different make of valve to that at
present em ployed would be an 1mprovement. (4) If
he will loge signal sirength by taking tappings with
No. 30 from the coils wound with No. 22,

{1} The arrangement submitted ia quite suitable
for a simple sot, but the A.T.C. should be used in
gories with the A.T.I, for short waves. (2) You do
not give us enough information to say exactly,
but the range is probably from a few hundred
metres up to at least 3,000, (3) This will give
very little difference. (4) Not seriously, if the
tapping leads are short and carefully sweated to
the original wire.
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‘““E.C."" (Southend) asks (1) What wavelength
his st unll fune fo.  (2) If the A.T.1. and condenser
are O.K, (3) How to increase his wavelength lo
3,000 metres. (4) Who is 2 MC and what iz his
wavelength. i
(1) As you do not say the size of the condenser
plates or their apmmghwa cannot give the informa-
tion required, but if this condenser ia about 0-00056
mfds. the range is probably up to about 80 metres
with series A.T.C., and haps 1,600 metres with
parallel AT.C. (2) ﬂ,EE.! if the plates of the
condensar are 3 to 4 in diameter, and spacing
botween fixed and moving plates not more than
| mm. (3) Add a loading coil-—for instance, a
honeycomb coil with about 300 turns, in aeriea with
the A.T.I. (4) This atation is located at Westcliffe-
on-Sea. [See note regarding reaction at the head
of these columns. ]

“R.B.L."" (Guildford) asks (1) For criticiem
of a set. (2) How fo most camly turn a single valve
gel info a two-valve sel, withou! the use of an inter-
valve transformer. (3) If H.F. coupling iz best
and easiest, what coils he will require.

(1) Set is of quite efficient type, but will not be
allowsd under the new reatrictions of the P.M.G.
See note at the head of these columns regarding
reaction. (2) The best way of adding an extra
valve is sa in Fig. 5§, page 573, July 28th issue.
{3) This circuit, although it uses H.F. coupling,
does oot need inter-valve transformers. The easiest
way of getting a hig range would be by using
honayeomb coils of assorted sizea for the coils on
the anode aide of the first valve,

L' (Pards).—Grid condenser for this set
may be about 0-0002 mfds., and telephone blocking
condenser may be about 0-001.

“R.J.R." (Westcliff-on-Sea) bhar o three-
valve receiving sef and asks how he can connect up
fo receive shorf waves,

In order to got shorter wavelongths with this
sat, put the A.T.C. in series with the A.T.l. inatead
of in parallal with it.

““E.A.A."" (Angle).—It is impoasible, owing to
the new restrictions on the use of reaction In a
cirewit of this nature, for ua to give valuea. If
reaction is used it must be so Little that the sat
cannot poasible oacillate. The safe amount must
be determined by ex nt, and effective
cautions taken to see that it cannot be ex ed,
See note on this saubject at the head of our columns.

"UW.H."" (New Barnet) wishes fo make a fwo.
valve set and asks for a suitable circuil,

In view of the new Post Ofice restrictions the
cirenit of Fig. &, page 613, imsue for July 28th,

will be about the best that you ecan do. Care
should be taken to see that there is no coupling
hetween the three coils on the anode side the
first wvalve and the A.T.I.
“R.J.5.C." (Sittingbourne) encloses

a #et which wt!-! nol uwi mtwj-:m!-:.rrﬂy and asts of
(1) If the wiring ie O.K. (2) How to remedy
buzsing nowses in the felephones. (3) If he can

hear Writtle, Paris, London and The Hague with
this et

(1) Your diagram ia not at all clear, but it
appears to show the asrial and earth connected
to the reaction coil instead of the A.T.I. This
would be sufficient to explain poor results obtained.
{2) Noisa ia apparently due to oscillation from the
use of too much reaction. A set which can oscillate
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in this way is now definitely prohibited by the
P.M.G. BSes note at the head of these columns.
(3) Writtle, London and Paris—yea. The Hague
very doubtful.

“M.P."" (South Africa).—(1) This coil will
tune the aerial to about 3,600 ms. (2) We should
recommend the uwee of h comb coils for this
pl‘::'gﬂll. but f this, & coil, 12" »x 8", wound
with No. 28, would give the desired result if used
with a | capacity. The closed circuit ecoil
could be 12” x 8 of No. 32. (3) and (4) The best
arrangement of apparatus would be as in the
diagram (Fig. 8).

Y

&
4

|

ok — -t —

Fag. 8.

“DH.C." {Wllllnimn} encloses a diagram of
his set and asks (1) Why it will not work. (2) If
there is o simple way of telling whether the valves
ors defeckive. (3) GHives ilz of an H. F. transformer

and csks the a smate wavelength.
(1) Circuit Euwn is guite correct. Failure to
work is probably either because your set is mot

actually wired to the diagram, or some part of

apparstus is defective. Ses note at the
m of these coulmns re reaction seta of this

{2) The easiest way is to fit them to some
tried circuit and see if they give reaults. The only
common faults are grid touching filament, or plate
touwching grid. Thess can gonerally be ssem by
careful inspection, or in the first plate if the grid
lead is shorted & change'in filament brightness may
ocour when the grid is opened or closed. (3) Your
circuit does not show & transformer of this type.

This transformer would probably be suitable for
abouat &0 ohms.

“W.G.M."" (Bristol) describes a set which wnll
only receive in an oscillating condiion and asks
(1) How to stop the howl (2) Marimum and
minimum wavelength. (3) If wavelengih can be
increased by adding a loading col in the aerial
circuif. (4) How large a loading codd to add for
certain specified wavelengths.

{1) An oscillating set of this type is forbidden
under the naw Post Office regulations. Howling
may be due to grid and plate leads being run too
close together. The chief reason for losa of si
when reaction 18 removed, I8 the inefficien
of your serial and also the fact that & 0-001 mid.
parallel condenser s grosaly excesaive for short
wive recepti It is undesirable to use a parallel
condenser at all. (2) Minimum approximately 300
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metres ; maximum about 1,100 metres. (3) Yes
{4) We cannot give the sxanct amount for each
wavelsngth, but supposing the 0-001 mid. condenser
in removed, & ing coil 8" x 4" of No. 24
should be ampls to go to 1,200 metree. The grid
and filament of the valve should be tapped acros
both coils and not only the coil at present in
existence. . '

' M.A.C."" (Glossop) asks (1} Whers to find
Eﬂmﬁﬂiﬂﬂi‘dﬂ#ﬁ"&!ﬂfﬂlﬂmw-

{I}Eu: IIIE'E.H |3th issus, and 2
page By LR08, page

May 20th wsue. (2) Self-capacity is reduced to
minimum when each turn is separsted as

which are numerically well separaied, are
metrically in- proximity. You will obeerve
thess conditions are fairly well fulfilled by solenoid
coils, and even better stil baaket coils. (3) The
valve should be worked well up the characteristic
in the middle of the straight portion. In all other
positions considerabls distortion is introduced
{4) For this purpose nic projection should
be used. Neither Mercator's nor the ordinary
atlas give true bearings.

‘““R.B."" (Carlisle),—The set sketched should
be satisfactory, except that a variable condenser is
desirable across the grid cirouit of the first valve.
Secondly, reaction m{,ni! used, should be introduced
in the plate of the first valve instead of the second.
Thirdly, reaction of this type may only be used under
the eonditions laid out in our note st the head of
these columnas.

‘““H.L.H."" (S8.E. 18) describes his crysial s
and asks (1) If the set will work. (2) If a telsphone
condenser is necesanry. (3) The wavelength of sel
(4) For any suggested smprovements,

(1) Yea, if correctly connected up. (2) Not
ospential, but will generally improve results
{3) Maximum about 3,000 metres. (4) A double
eircuit receiver with a loose coupler would give
greater selectivity.

SHARE MARKET REPORT.
Prices na we go to preas on Septamber Bth are :—

Marconi Ordinary .. .. £ & 0
i Preference .. - I
iy Inter. Marine.. ‘e 1 9 6
w  Canadian - .t 11

Radio Corporation of America :—
Ordinary .. .. .. 1 2

Pralorance .. o - 14
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HIGH AND LOW TENSION

BATTERIES
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STERLING No. 1
CRYSTAL WT
RECEIVING SET

Specially designed for use in connection
with the Wireless Telephony Broad-
cuhng Scheme, and 15 suitable
for a range of about 25 miles,

PRICE £7-12-6

Vislt our Stand Mo, §34. Al-Britsh
Wirslesa Ezhibition, Hoerticultursl Hall,
Sepiember joth w Ocvober Fih.

STERLING TELEPHONE
) & ELECTRIC CO., LTD.

:H_""'

. . = ; i d 2t . Telephoge Mo, #li4 Museums (7 lines)
: T - w i Telegrams * Cucumls, Wads, London.™
o N : Lo Weorks : DAGENHAM, ESEEL
BRANCHES :
NEW QASTLE-ON-TYNE : #§, Clavecing Flass.

M, HEDIATF HELIFERP GARDIFY : 8 Pask Pisce

“Wireless for all”

Before you decide on the

construction of your set.

It will pay vou to have
particulars of—

Condensite Celoron

For PANELS and OTHER PARTS.

I'his material s waterproof, immune two atmospheric and climatic conditions, will not
has high surface and volume restivity, high di-electric strength, |Lm‘1p|:r1ﬁr lr“itr,
LET US QUOTE YOUu

L] .:'rl

SEND PARTICULARS OF YOUR EXACT REQUIREMENTS TO
THE MANUFACTURERS

! WORWS SOUTH TOTTENHAM, NIS

" UNIVERSITY OF MICHIGAN
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2 MT Writtle

A Description of the Transmitting Plant
By Caprain P. P. ECKERSLEY.

T the outset it should be clearly from an old telephone transmitter designed

understood that the transmirter at for other purposes. The set was erected and is

Wrintle does not employ any novel mlmmnndandmnbjrimﬂmglgedpnnupu]]}f
circuits, the results, such as they are, are on experimental commercial work, and the

The } k W sct wsed for the Tuesday evening's tele phony irunsmisaions.

obtained by attention to detail rather than by station is run out of hours, so that a great deal
resource to high falutin’ and theoretically of time cannot be spared for further research
perfect methods. The set is in fact adapted and experiment on this particular transmitter.

UNIVERSITY OF CALIFORNIA
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THE AERIAL.

The aerial is of L. construction, and consists
of four parallel wires equally spaced on a
12-ft. spreader slung between two masts,
100 ft. high, 200 ft. apart. An earth screen
is used in place of the ordinary earth, and this
provides a low resistance aerial system.

The effective height of the aerial is about
20 metres, and this gives a radiation resistance

at 400 metres of
1600 (20)°
—@oE 4 ohms.

POWER.

The power is } kW, and this gives about
4 amps in the aenial. Assummg a 60 per cent,
efficiency, this gives the total resistance of the
aerial system as about 9 ohms, or 5 ochms for
the aerial and aerial inductance, and 4 ohms
for the radiation resistance, giving a radiation
efficiency of nearly 5o per cent.; an extremely
good figure, thanks to the low resistance
aerial and the short wavelength.

MeTHOD OF PrODUCING OSCILLATIONS.

Direct coupling has been used for the last
few weeks, but before this a coupled circuit
was employed. It is not thought that the
aboliton of the coupled circuit has resulted
in any deterioration of speech quality.
Power SuppLY.—H.T. VOLTAGE.

The H.T. voltage is produced in the standard
way, by rectifying the alternating currents
from the secondary of a 4,000 volt transformer.
Double rectification is employed, and the
smoothing is helped by a large condenser
and iron core choke.

LiGHTING OF VALVES.

All valves, both control and oscillator, are
lighted from accumulators, this giving freedom
from hum. We have occasionally received
complaints from some amateurs that hum was
present, but from their descriptions this was
probably not due to the alternator, but possibly
o some breathing noises in a temporarily
packed microphone. It is practically certain
that the use of alternating current for producing
the H.T. supply does not give any hum in
the carrier wave, provided suitable precautions
are taken. It is essential, however, 10 use
D.C. lighting for the valve filaments if silence
is to be obtained.

MetHop ofF CONTROL.
The well-known method of choke control
is used, and pracucally all the subsidiary
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control circuits use iron in the circuits. From
the point of view of strict theory, distortion
should arise from the use of * iron circuits,”
but in practice it is not thought that this
distortion is at all serious, and the simplicity
and efficiency of the usual choke control
circuit amply compensates for its theoretical
disadvantages. Many argue that the necessary
blocking condenser connected (as regards the
speech circuits) across the choke, must bring
in a measure of resonance, and may produce
* wolf notes” in musical reproduction, but
the heavy damping in the circuit makes the
effect very slight. Undoubtedly, however,
the unpleasant ringing or hanging-on sounds
in musical production by wireless telephony
are due to the resonance in the control
circuits. (This effect, by the way, is often
endemic to receivers, hence it is bad to use
too much low frequency magnification. Again,
phones are always semi-tuned, and produce the
ringing ty in speech :nd music so often
heard. ick diaphragms heavily damped
produce best quality, but are very insensitive.)

We have repeatedly proved that the nnging
or hanging-on effect gets worse the greater
the control; in fact the less the control the
better the quality, but unfortunately we cannot
please the single valveites at 100 miles if we
cut down control too much. The London
amateur, however, is better pleased with
what is merely a ripple on top of strong C.W.

In the control system at Wnttle, every
care has been taken to damp out tuned circuits
and to prevent any reaction in the a.mphﬁcl
tion chain from the microphone to the main
control valves. Spurious low frequency re-
action in control circuits is a frequent cause
of the * hanging-on ' effect and the emission
of wolf notes.

THE MICROPHONE.

An ordinary 6-volt Peel Connor has been
used since the inception of the concerts.
The microphone is probably at the root of
most of the music distortion troubles, good as
it is. Before touching the control circuits
the microphone should be looked to. The
microphone as it stands to-day was
produced for speech; it was never intended
for music. By dint of much research work
it has been made to hear, close up to the
mouth of the speaker, the sounds being con-
centrated by a small trumpet, what the human
ear, complicated by holes and cavities, hears
at a much greater distance. We are now asking
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it to hear, still close up to the disturbance,
sounds which may differ in frequency in the
ratio of 8-1 exactly as the human ear hears
them in a large room.

The diaphragm of a microphone has a
natural period and tends to give prominence
to sounds of that period, hence the awful
hoarse grunt that a low piano note gives,
the excellence of a violin or soprano, and the
poor quality of instrumental harmonised
WO

What we really want is an absolutely
aperiodic diaphragm which will respond equally
to any note within the eight octaves, will be
fully sensitive, and will react o sound dis-
turbances much as does the human ear.

So far this ideal can often only be obtained
by very insensitive arrangements which require,
therefore, electrical amplification, and unless
this 15 very carefully done results in as much
distortion as was originally present, due to
the more sensitive but less distortionless
microphone.

CONCLUSION.,

Good quality in wireless telephony is as
elusive as good character in human beings,
and 15 as seldom met with. [t depends upon
such an enormous number of varables that
it 15 marvellous that anything approaching
faithful reproduction of music ever results.
Sound impinges on a semi-tuned diaphragm
casually pressing on small pieces of carbon,
the changes of electrical current so produced
influence an iron transformer which is greatly
non-linear in effect. The secondary of the
transformer is only effective in producing
current changes in a valve for half its working
period, and energy may be absorbed in grid
current only for the greater intensities. More
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iron transformers intervene, some semi-tuned
by condensers before another non-linear and
half-effective valve once more mars a chain
that should be strictly linear. The wvoltage
variations are applied to the high frequency
medium and are radiated across miles of
attenuating country and finally fall on an
aerial tuned to only a few of the frequencies
out of the many that are asking for recognition.
The high uency amplificatiog is at least
distortionless, but the rectifier necessarily
cuts out one half of the disturbance which
again is put through perhaps two or three
iron transformers and finally manages 1o
waggle semi-tuned diaphragms in the phones.
These produce pressures and rarefications
of air in the confined space between ebonite
earpieces and the flesh of the hearer's ears
. . .and sounds are expected in this space,
exactly corresponding to those impinging
upon the microphone. Truly the human
ear is a marvellous piece of apparatus !

In spite of this, exceedingly good quality
can be obtained, but this will only result
after strict attention has been paid to detail
both at the transmitting and receiving ends.
I would strongly impress on every amateur
that good results are dependent upon his
skill nearly as much as upon ours.

If broadcasting has done nothing else as
vet, it has opened up a great field for the
inventor, and a fascinating hobby for those
with scientific leanings. It is hoped in time
that research and experiment will bring the
art to such a perfection that broadcast concerts
will be a real aid rowards musical appreciation
throughout the country, and it is hoped thar
this ideal may be brought nearer by the efforts
of British amateurs.

The Next
Wireless Society of London will
be held on Wednesday, September
27th, at the Institution of Electrical

Meeting of the

Engineers, Victoria Embankment,

at 6 p.m.

The Editor will welcome addi-
tions to the Directory of amateur
early

transmitting  stations for

publication. There are still many
holders of transmitting licences

who have not supplied particulars.
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applied to a Wireless

Receiving Installation (Concluded from p. 782)
By W. Forees Boyp.

EFERRING to the diagram Fig. 2,

p. 780, it will be seen that most leads,

with the exception of the grid leads, are
carried across each panel so that the necessary
connection can be made to the next panel. It
will also be hoticed that the plate circuit of the
rectifying valve is connected to the reaction
coil in the usual manner, except that the plate
circuit 1s broken between the transformer and
the positive high tension lead, instead of the
more orthodox method of breaking the plate
circuit between the plate and the transformer.

Fig. 8.  Tuner with four-valve amplifier,

Thus 15 done so that only one extra reaction
link tapping has to be brought back through
the H.F. amplifying panel to the tuner, since
the positive high tension lead is brought to
the H.F. amplifying panel in any case. Apart
from these features the amplfying section
has no special points.

Fig. 8 shows a photographic view of the
complete receiver with tuner and four-valve
amplifier, and in order to show the flexibility
of the system a two-valve amplifier with tuner
unit is given in Fig. 9, this combination exactly

fitting into the instrument section of a short
wave tuner box.

In comparison with Figs. 2 and 8, it will
be seen that Fig. 9 omits the H.F. and L.F,
amplifying units.
using the four-valve amplifier with
H.F. amplifier unit it is sometimes an ad-
vantage to convert it into a three-valve L F.
amplifier, especially for the longer wave-

mnnncungth:g;ndhnkm:k:tmﬂ::tm

-

marked “ A,” Fig. 1,w:thﬂ1:gndlinknt:t
of the rectifying valve marked “ B,” and
switching off the filament of the H.F. amplifying
unit.

A very useful accessory to the terminal
unit could be added in the form of a flash
lamp bulb in series with the positive high
tension terminal unit to act as a fuse for the
H.T. battery

The writer invariably uses one on the
H.T. battery, and it has many times saved
the price of a new battery.

UNIVERSITY OF CALIFORNIA
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For example, a faulty valve was used in the
H.F. amplifying panel in which the grid was
touching the plate.

On any other panel this result would not
be so apparent as the grid leak would provide
a high resistance, but on the H.F. amplifying
panel the faulty wvalve constituted a short
circuit across the H.T. battery, and a twopenny
flash lamp bulb is considerably less expensive
than a new H.T. battery.

Fig. 10 gives particulars of the coils for
the shorter wavelengths. It will be noticed
that the aerial inductance and reaction coils
are mounted on a 3 16-in. support, and pro-
vided with two pins. The grooves for these
pins arc made by drlhng two supports that
are clamped together, and if a pin and socket
were provided it would be necessary to increase
the thickness of the support.
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In order that the two-pin mounting be
suitable for the coil holders on the tuner,
these top coil holders are provided with loose
pins which are withdrawn when using the
two-pin coil holder. It will be noticed that
there are two pairs of fixed coil supports on
the tuner. This arrangement is to allow for
the difference in width between the pancake
and the duo-lateral coils.

In conclusion, the writer has not the shghtest
hesitation in recommending the unit system
to all wireless enthusiasts, from the novice
who scarcely knows where to begin to the
eardrum-hardened experimenter to whom
the unit system should especially Eppﬁ]
for not only is it an ideal ex
system, but also it is cpnsiderably lIll:I'I.'E
efficient than the single panel type of
appararus.

Why I Should Join a Wireless Society

By F. Hore-Joxes, M.I.LE.E.
(Chairman of the Wireless Society of London).

and identity of interest breeds friend-

; because the easy and quick way

of ﬂcqumng the special knowledge you want

is to compare notes with others who are en-
gaged upon the same problem.

Such reasons are the obvious ones, but there
are others less conspicuous, and as is usually
the case it is those below the surface that are
the more important.

Your keenness in the new hobby may well
lead you to consider who gave you radio-
telegraphy. I am not thinking at the moment
of the scientists ; your text books will teach
you what you owe to Clark Maxwell, Hertz,
Lodge, Marconi, and Fleming, but do you
realise that only six months ago it was technically
against the law to transmit or receive wireless
telephony in this country 7 Who fought for
that very moderate degree of freedom which
yOUu NOW enjoy or are prnmtsﬁi ¢ Your feﬂmr
amateur ! It was he, by joining his local society,
who helped to establish the annual conference
and enabled us to speak with a voice so
unanimous and so authoritative that it had to
be listened to. The petition presented to the
Postmaster-General in December last was
signed by sixty societies affiliated to the Wire-

BEE&USF man is a gregarious animal

less Society of London, and what rapld develop-
ments we have seen since then !

Of all the definitions of a gentleman, the
one | like best is “ he who puts more into life
than he takes out.,” I think all wireless men
must be gentlemen, for they are always helping
euch other and have an eye to the common
good.

Apart from ever present technical details of
absorbing interest there are many important
matters for discussion at this season’s mectings.
The precise terms of the licences, broadcasting
and experimental, are now “ in the melting
pot,” and are of vital concern to us all ; the
attempt to communicate with the American
amateurs on short wave, by way of return for
their successful transmission last winter, is a
job that can only be done collectively—unless
vou are a member of a Society you can have no
share in it. The forthcoming exhibition will
he as full of meat as an egg, and you will need
help to assimilate it ; and there is much more
to be said about broadcasting in all its aspects.
So seek out the Secretary of your local socierv,
hear all abour these interesting matters, ard
throw your talents into the common stock in
return for the instruction tips, wrinkles, and
other valuable help you will receive.
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Meteorological Wireless Codes.’

By W. G. W. MITCHELL, B.Sc,, FRAS., FR.MetS.

745-749) the coded forecasts for districts

were considered. We will now pass on to
the form of synoptic reports issued by the
Air Ministry,

N.B.—The meaning of the Code letters
is explained in the New International Code
below. Groups of letters in inverted com-
mas are not in code.

In the last instalment of this article (pp.

I{(a} I.I., BBBDD FwwTT
cbWVH ALaNh C,ddVV

&) “Pilot” LI, hddwv
h,ddvv erc.

(¢) * Temp ™ IT, ddrt
BBTTH etc.

0200 message. |
Ob00 message. \
1400 message.

(dd= dayof month, 1t= hour
of observation G.M.T.)
(d) * Ships ™ QLLLx, llx,
BBDDx, FvKdx,
wwGGx, TTx, CNWrx,
YiYaYa¥Ye 2o
Uill = long. in degrees and
tenths ; other symbols in
New International Code.)

(a)I,I, BBBDD FwwTT
cbWVH AlLaNh RRmmr
C,ddVV (for Inland stations
only). LI BBBDD
FwwTT cbWVH ALaNh
RRSVr C,ddVV (for
coastal stations only).

(b) (¢) and (d) Same form as
0200 message.

a) LI, BBBDD FwwTT
cbWVH ALaNh RRMMr
C,ddVV (for inland stations
only) 1,1, BBEDD FwwTT
cbWVH ALaNh RRSVr

f C,ddVV (for coastal stations
| only).

\b), (c) and (4) as 0200 message.

The reporting stations with their index

numbers (I,1,) are given in the map, p. 820,

where C — coastal station, L. — inland station.

Stations usually reported are in capital letters.

o800 message.

1900 message, -

Aviation Reporis.
Messages at 0335 [ ** Meteor (four-figure
group indicating tme of
0435 | observations, e.g., for 0335
message group — 0300).
0535 , (a) (statons 61, 62, 66)
ix LI (Vs) wwVhL
o635 | NDDFW.
| (Ob. at Croydon 5 min.
before transmission of mes-
LS:I.EE:I “CDN" wwVhL.,
[Note—x = units digit in sum of figures
wwVhL.]

Messages at 0735 (a)** Meteor ™ o700.

» 1335 (Stations 61 and 66) I.I,
(V) BBBDD FwwTT
cbWVH ALaNh C, ddF,S.
(Stations 62, 75) x I,
(V) wwVhL NDDF
C, ddF,S. W

(b) (Stations 61 OR 66)
II, 49tt h,ddvv (1t = hour
of pilot balloon ascent).
(Ob. at Croydon § min.
before transmission of mes-
sage)., “CDN" ww VhL.

Message at 0835 (a) ** Meteor "’ o800 (stations
61, 62, 66) x I.I, (Vs)
wwVhl. NDD FW, fol-
lowed by reports received
too late for inclusion in

general synoptic  report
issued at oBoo and In same
code.

(f) ** Forecast™ (in same code
as synoptic reports for dis-
tricts). “ CDN" wwVhL.

Message at 0935 (a) * Meteor ™ ogoo (stations
61, 62, 66, 75) x LI, (Vs)
wwVhL NDDFW (station
76) I.I, Vs.

(h) Same form as 0735 message
{only included if no pilot
balloon ascent was available
for the 0735 message and
one has become available
since). “ CDN™ wwVhL.

B
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Message at 1035 (a) * Meteor ” 1000 (stations
61, 62, 66) same form as
(a) 0735 message.
(Stations 50, 72, 74) LI,
BEEDD FwwTT cbWVH
ALaNh.

“CDN"™ wwVh.

Message at 1135 (a) ** Meteor ™ 1100 stations
61, 62, 66, 75). x LI, (V,)
wwVhL. NDDFW.

(b) (Stations 61 OR 66) LI,
49tt  h,ddvv.

(f) * Forecast ' [same code as
0835 (f)y “ CDON "wwVh L.

Message at 1235 (a) ** Meteor " 1200 (stations
61, 62, 66, 75, 76) in same
code as 0935 (a) message.
“CDN " wwVhL.

Message at 1435 (a) ** Meteor " 1400 (stations
61, 62, 66) in same code as
0835 (a) message, followed
by reports too late to be in-
cluded in synoptic
at 1400 and in same

{(f) “ Forecast  [same code as
o835 (f)] “ CDN ” wwVhL.
Message at 1535 (a) ** Meteor " 1500 (stations
61, 62, 66, 75, 76) in same
code as 0935 (a) message
if EDN T3 WL

Message at 1635 (a) ** Meteor " 1600 (stations

61, 62, 66) in same code as
0735 (a) message. “ CDN"
wwVhl..

Note.—The word * Borley " when it occurs
in a message is followed by a statement in plain
language of the conditions on the North Downs
(Botley Hill) as viewed from Biggin Hill, when
such a statement adds matenal information
to that contained in the rest of the message.

THE NEW INTERNATIONAL CODE.

A = Form of predominating cloud lowest in
the scale of cloud forms.

a = Form of predominating cloud highest in
the scale of cloud forms when more
than one type of cloud exists.

BBB = Pressure in millibars and tenths (initial

9 or 10 omitted! or millimetres and

tenths (initial 7 omitted).

pressure in whole millibars or milli-

metres (initial 9, 10 or 7 omutted).

b = amount of barometric tendency during
the 3 hours preceding the time of
observation expressed in half-mbs. or
half-mm.

1922
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C = form of predominating cloud when
only one form is reported (see ship
observations). -

C, = form of cloud observed by nephoscope.

C. = form of cloud obesrved by nephoscope
In aviation reports.

¢ = characteristic of barometric tendency
during the period of 3 hours preceding
observation.

DD = direction of wind near the ground on
the scale (o1-32) in which of = east,
16 = south, etc. 00 = calm.

= direction of wind in the upper air or of
cloud movement on the scale (01-36),
1.¢., degrees from North divided by 10
to nearest whole number, oo = calm.

d = direction from which swell comes scal,
(0-8) in which 2 = east, 4 — south,
etc., © = no swell.

F = force of wind on Beaufort Scale.

F, = approximate speed of low cloud.

GG = Greenwich time of ob. (01 = 1 ame
12 = noon, etc).

H = relatnve humidity of the air,

h = height of base of lowest cloud present.

h, = height at which upper wind is reported.

LI = index number of station.

K. = charactenstic of the swell in the open
sed.

L = amount of sky (scale o-10) covered by
cloud form A.

LLL- latitude in degrees and tenths, the
tenths being obtained by dividing the
number of minutes by 6 and neglecting
the remainder.

Il = longitude in degrees and tenths (as for
LLL).

MM = maximum temperature in the interval
of 11 hours ending at 18h. G.M.T.

mm = minimam temperature in the interval
of 13 hours ending at 7h. G.M.T.

N Total amount of sky covered with

dd

cloud.

Q = quarter of the globe in which ship is
situated.

RR = rainfall at 7 a.m. for preceding 13 hours.

and at 6 p.m. for preceding 11 hours.
R — amount of rainfall for the preceding

24 hours.
r — time of commencement of precipitation.
5 = state of the sea and swell (coast
stations).

TT = temperature of the air in whole

degrees F or C (50 added to negative
values).

R
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it = temperature of the sea (surface water)
in whole degrees.

TTT -=temperature of the air in degrees and

tenths F. or C. (500 added to negative
values).

tt -~ temperature of the sea in degrees and
tenths.

V = visibility or distance at which objects

can be seen in daylight or at which
lights can be seen at nighr,

v — visibility at sea from ships at sea.

V., -- visibility towards the sea (from coast
stations).

VV = the relatve speed of clouds as deter-

mined by nephoscope and such that
the actual speed of the cloud will be
given in km/hour by the equation

THE WIRELESS WORLD AXD RADIO REVIEW
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VV = l.[I:II VV, if A, the height of

the cloud is expressed in metres.

W =5 of wind in the upper air in
km, hour or mi/hour.
W = weather in the interval since the pre-

ceding nme of report.

ww — the actual weather at the ume of ob.
with which 15 combined, whenever
possible, the general character of the
weather,

x; = a check figure obtained by adding the

first four res of the group and
taking the units figure in the sum thus
obtained.
"’-i X3 X4 X5 ¥; Y2 ¥a ¥y = check figures.
= kejf figure, obtained by adding all the
x's or all the y's.

The All-British Wireless Exhibition

S we go to press with this issue we

learn that the arrangements for the

forthcoming All-Briush Wireless Ex-
hibition to be held at the Horticultural Hall,
Westminster, are in full swing.

The hearty co-operation of all those who
are taking part in the Exhibition ensures
that the event will be one well calculated to
absorb the interest of the public at a tme
when the popularity of wireless is likely to
receive a tremendous impetus.

Those who attend the Exhibition are not
likely to come away disappointed with the
display of equipment which will be laid out
for inspection.

There is little doubt that the exhibitors
will confine their attention almost exclusively
to the interests and requirements of the
experimenter, the amateur and the general
public, and therein will be noticed a distinction
between this exhibition and those exhibitions
not of an * all-wireless "' category which have
been held in the past where the apparatus
shown has been principally of a type designed
for handling commercial telegraph traffic.

All the most up-to-date designs of complete
sets and parts will be on show, and just as the
annual motor exhibition is regarded as the

opportunity for the public and prospective
purchasers of automobiles to make their
choice from all the best that can be displayed,
so this Exhibition will fill the same place in
affording similar opportunities to those who
have interests in wireless.

One cannot help feeling that, to the general
public at any rate, a visit to the Horticulrural
Hall during the week of the Exhibition
will be somewhat of a revelation. There
must be many who have hardly any acquaint-
ance with wireless beyond perhaps what
they have recently read in the daily press,
and what they may have gleaned from this
source will have served only as an inducement
to take a fuller interest in the subject.

For those who already are associated with
wireless, the Exhibition will afford an excellent
opportunity for inidating friends into the
fascinations of the science, and no doubt
those who are members of societies especially,
will see to it that visitors from their district are
accompanied, as far as it is possible to arrange
it, by some member who is competent to
point out and explain wireless matters so as
to add to the enjoyment and profit to be denived
from the visit.

No doubt Secretaries of Societies will
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endeavour to arrange for parties to visit the
Exhibition with this object in view, and such
an arrangement will no doubt result in a
large influx of new members to the societies.

As has already been announced, the Wireless
Society of London is making special arrange-
ments in connection with the social side of
the Exhibition, and will be prepared to wel-
come members of societies and particularly
those of provincial societies for whom the
Exhibition may afford an opportunity of
meeting London society members which they
might not otherwise have,

For those who come to London specially
for the event and who may have only one day
to spare, it is suggested that where possible
some day other than a Saturday might be
chosen, since on Saturdays it is likely that
the Hall will be very full and some difficulty
might be experienced in seeing everything
as well as meeting socially some of their
London friends.

The Wireless Society of London has ob-
tained the services of a number of lecturers
who will conduct special lectures, chiefly of
a popular nature, for the benefit of visitors
to the Exhibition. Such lectures will be held
in a lecture room specially provided for the
purpose. The following are the names of
those who have already kindly promised to
give lectures :—

Admiral of the Fleat, Sir He B. Jackson,
G.C.B., K.C.V.0., F.R.8., D.Be.,, M.LE.E,

Mr. A. A. Campbell Swinton, F.R.8.

Mr. F. Hope-Jonea, M.1.LE.E.

Mr. Maurice Child.

Mr. G. P. Mair, AM.I.C.E.

Mr. G. G. Blake, M.LE.E., A.Inst.P.

Mr. E. Blake, A M.L.E.E.

Mr. Philip R. Coursey, B.8Be., AM.LLE.E. F.Inst.P.

Mr. W. R. H. Tingey.

Mr. R. C. Clinker, M.L.LE.E.

Mr. John BSecott-Taggart, M.C., A.Am.I.E.E,
F.Inat.P. g

Mr. H. Walker, AM.LR.E.

Mr. H. R. Rivers-Moors, B.8c., AM.L.E.E.

Below is given a list of the names of those
firms who are showing at the Exhibiton.
This list is arranged in alphabetical order,
and alongside each name appears the number
of the stand allotted. These numbers form
the key to the accompanying plan of the
Horticultural Hall, whereon all the stands
are given their appropriate numbers.

2 Mﬁ?. Anode Wireless & Scientific Instrumenta,

46 Mesars. G. Z. Auckland & Bon,
52 Mesars. Automatic Telephone Manig Co., Ltd.

THE WIRELESS WORLD
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19 Measrs. J. B. Bower & Co. Lid.
7 Moasrs. British Thomson-Houston Co.,
42 Measrs. British Wirelesa Supply Co.
43 Mesars. 5. (. Brown, Litd.
12A Meaars. Burndept, Litd.
30 Messra. The Chloride Electrical Btorage Co., Ltd.
29 Moaars. A. C. Cossor, Litd.
18 Measra. Coomes & Co.
36 Measra. Dubilier Condenser Co., (1921) Ltd.
55 Meaars. Bertram Day & Co., Ltd.
11 Measrs. The Ever Roady Co., (Gt. Britain ) Ltd.
50 Mesars. Econ Manfg. Co., Ltd.
51 Messrs. Economic Electric Lid.
45 Mesars. C. F. Elwell, Ltd.
10 Messrs. Fellows Magneto Co., Ltd.
47 Messrs. Gambrell Bros., Ltd.
31 Messrs. A, W. Gamage, Ltd.
44 Mesers, Alfred Graham & Co.
26 Measrs. Goneral Radio Co.
5 Mesars. Harwell, Ltd.
17 Messrs. Hart Accumulator Co., Ltd.
12 Meaars. Hambling, Clapp & Co.
35 Mesars. H. F. R. Wireleas, Ltd.
9 T. H. Isted, E&tﬁ
4 Messrs. Igranic Electric Co., Ltd.
8 Measrs. * K. B." Radio Equipment Co.
38
+

Ltd.

Mesars. L. McMichaal, Ltd.

1 Moasrs. Mullard Radio Valve Co., Ltd.
24 Messrs. Marconi's Wireleas Telegraph Co., Lid.
32 Measrs. The Marconi Beientific Instrument Co.,

Ltd.

33 Messrs. Metropolitan-Vickers Electnical Co., Lud.
21 Meaars. Mitchell's Electrical & Wireless, Lrud.
28 Messrs. The M.O. Valve Co., Ltd.
53 Mosars. Pottigrew & Merriman, Ltd.

16 Messrs. The Poto Scott Co.
23 Moessrs. Radio Communieation Co., Ltd.
37 Messrs. Radio Instrumenta, Ltd.
22 Moesre. Rogers, Foster & Howell, Led.

6 Mesars. Radio Service, Litd.
27 Messrs. Radio Prees, Litd.
54 Messrs. Btanley Prince & Co.
48 Meaars. Biemena Bros. & Co., Ltd.
49 H. W. Sullivan, Esq.
34 Measrs. Sterling Telephone & Electric Co., Lid.
25 W. R. H. Tingéy, Esq.
20 Meears. Telephone Manfg. Co., Lid.

15 Mesars. Watea Bros.
39 Meaars. Western Electric Co., Ltd.

14 Mesars, Wireleas Equipment, Ltd.

1 Mesars. Wireless Bupplies Co.
40 Messrs, Wireloas Preas, Ltd.

3 Messrs. The Zenith Manfg. Co.

It is, of course, not possible at this stage
to say anything in detail ing the appararus
which will be exhibited. No doubt each
manufacturer is holding back for the purposc
of the Exhibition his most recent productions,
and will observe secrecy as to the nature of
his exhibits until they are available for in-

In further issues of The Wireless World and
Radip Review will be described and illus-
trated some of these anractive features for the
purpose of record and for the benefit of those
unable to artend the exhibition.
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The Radio Direction Finder and its
Application to Navigation

HIP owners, wireless engineers, govern-
ment ts and others, are giving
much attention to the mwmnm of
providing wireless direction-finding equip-
ment on board ship by means of which the
pnsmnn of a smEucnn be quickly and accurately
matter is receiving attention
m various cuuntnes, especially in the United
States. The provision of radio direction-
finding equipment on a ship may eliminate
serious delays caused by a ship being unable
to enter port during a fog because its position,
or the bearing of lighthouses, is not known.
In case of a wreck, such equipment may be
the means of saving many lives.

The wireless direction finder is a device
for determining in a simple manner the direction
of a radio transmitting station with reference
to the point at which the direction finder is
located. The direction finder has a con-
siderable number of very practical applica-
tions, of which one of the most important is
its use as an aid to navigation.

Sound and visual signalling devices have
been employed for many years as aids to
navigation. Lighthouses and lightships, with
their characteristic light flashes and sound
signals are established and maintained along
the coasts and at harbour entrances in order
that shipping may be carried on with maximum
safety. fog or thick weather, however,
the sound and visual signalling devices often
do not give reliable service.

The wireless direction finder is not affected
by fog, and has the further advantage that it
will operate over much greater distances than
sound and visual devices.

The of Commerce of the
United States has dev a system of wire-
less direction finding which has proved to be

very simple, practical, and dependable. This
system has been developed by the Bureau of
Standards in co-operation with the Bureau
of : first installations were
made in the Third Lighthouse District, with
headquarters at Tompkinsville, N.Y. A
common of direction finder which has
been used for installation on shipboard,
consists of a coil of ten turns of insulated
copper wire wound on a wooden frame four
feet square, which is mounted so that it may

be rotated about a vertical axis. Suitable
receiving apparatus is used in connection with
the coil, and in recent installations has con-
sisted of a variable air condenser for tuning
purposes, a balancing condenser for increasing
the accuracy of observed i a six-valve
amplifier, having three stages of radio-fre-
quency amplification, a detector, and two
stages of audio-frequency amplification, bat-
teries, and suitable telephone receivers.

As the coil is revolved about its vertical
axis, the intensity of the signal which is being
received from the station whose location is to
be deterppined, diminishes until a minimum
is reached, which occurs when the plane of

E:pﬂmhl type of frame on board ship.

the coil comes to a position at right angles

to the line of direction to th:radmtranmmng

smnuu ﬂt ﬂ:u int of minimum 3
on a suitable scale, w.

n:m].r heclﬂlcraﬁ:ndsmltnrthnmdnfl

magnetic compass.

In developing this system of direction
finding, the glx?ruu of Standards has made a
study of the distortion effects which may
result from the presence of adjacent objects,
such as the mass of a ship, and methods of
eliminating errors which such distortion may
cause in observed radio bearings. A partic-
ularly careful study has been made of dis-
tortion effects on board ship and methods for
correcting for these effects by calibration.

UNIVERSITY OF CALIFORNIA
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Practical methods have been developed for
simplifying the operation of the direction
finder. The direction finder is essentially a
nautical instrument and should be installed on
board where it may be used directly by the
navigator in taking bearings on wireless stations
established on shore or on light vessels. This
can be done with the simplified form. Bearings
may thus be taken rapidly, at any time, and
as often as desired.

This system should be carefully distinguished
from the system of determining positions by
wireless, in which the ship transmuts signals to
radio .:nmpus stations on shore, which report
to the ship its position. This system avoids
the delays nnd errors likely to occur in depend-
ing on radio compass stations on shore, since
with the latter, even under the most favourable
conditions, valuable time may be consumed
in nwhng a request for 1 taking
bearings, and getting the information back to
the navigator on the ship.

The wireless direction ﬁml:r as used by the
Department of Commerce involves a number
of unique features. It is designed to be
installed over the ship’s binnacle carrying the
magnetic compass card, so that the bearings
are read directly on the magnetic compass
card. An additiunal scale is artached to the
top of the binnacle and marked with the
corrections obtained by calibrating the direction
finder. By these means the bearings are
obtained in a simple and direct manner. The
electrical features have been made such that
the only operations necessary when taking
a bearing are one adjustment in the receiving
set, and the rotating of the direction finder
coil.

A transmitting station intended primarily
for direction finding work is often called
a “radio beacon.” Radio beacons may
be installed at small expense on lighthouses
and light-vessels. The transmitting equip-
ment may be designed to operate automatically
by simply throwing a switch, so that no
additional personnel is necessary. The radio
transmitting equipment is set into operation
by the lightkeeper, just as the other signalling
devices at the light station. The expense of
operation of the radio beacon is therefore small.

The Department of Commerce has estab-
lished three radio beacons at the approaches
to New York Harbour, and these are now
in regular commission. A radio beacon is
Magmetic compass with direction-finder hﬂnﬂ installed on San Francisco Lightvessel
attachment for direct reading of bearings, No. 70. These beacons have automatic trans-

. UNIVERSITY OF CALIFORNIA
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mitting equipment so that no operator is
necessary.

The Bureau of Standards has recently
issued a publication describing this system of
radio direction finding.* This publication
shows numerous photographs of a radio

THE WIRELESS WORLD AND RADIO REVIEW
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cross-bearings on the three radio beacons,
and courses were set for one of the lightvessel
beacons by taking a radio bearing directly on
the beacons. The paper deals briefly with the
principles of the operation of the direction
finder, but is primarily concerned with practical

=

Colla psible type of direction-finding frame aerial for field use,

direction finder of the type mentioned above,
as installed on the pilot house of a lighthouse
tender. Actual courses are shown which
were run by means of radio bearings taken
by the ship’s navigator, on the three beacons
at the approaches to New York Harbour.
In these tests, positions were determined by

development which has made possible a device
sufficiently simple and accurate for use as an
aid to navigation, and with practical applica-
tions which have been made.

* A new publication issued by the Hureau of
Standards, No. 428,

UNIVERSITY OF CALIFORNIA
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A Variable H.F. Transformer

By L. W. C. MARTIN.

DARESAY that in common with myself

many amateurs have experienced difficulty

in gerting efficient reception on short
waves such as are now being used. A difficulty
arises in the limited wavelength range of
H.F. transformers. Since a transformer de-
signed for 350 metres cannot be so efficient
on 500 metres, it stands to reason that
many H.F. transformers will be necessary
to cover, say, 150 to 1,000 metres, since the
shorter the wave the closer the tuning re-
quired for efficient reception. If a variable
condenser is used across the primary, the
capacity must be kept extremely low, or when
brought into use efficiency falls off very rapadly.

Th: finished ‘Variabie ransformer.
I myself use a three-plate vernier condenser,

with one moving and two fixed plates spal:ui
} in. apart, 1} in. radius for the moving
plate, 1} in. radius for the fixed plate. Even
this is on the large size, but if only used
quarter or half the movement, as maximum,
it is satisfactory, and will cover any gaps
between various wavelengths.

The H.F. transformer I have designed and
will describe here with details of construction
covers all wavelengths from 350 to 1,000
metres, and is much better to handle than
half a dozen small plug-in transformers, whilst
being equally efficient on any wavelength.
Slight modifications can be made for covering
a different range of wavelengths, shorter or

Referring to Fig. 1, thus should be as near
as possible to dimensions given, and should be

awoTy He FLAMGES Y
—F—"‘-:': — hh_._I.F“L
-I— = = = = |-1
Ig | 1] l’;.u
L bl b e b e e e e
.-.l-lﬁ_'-i
SpEpEpEpEpEyERSE -.l—i-
Fig. 1. Turned ebomite bobbin.

mrnﬂdnutufnn:pm:cnfmhd:bmit:,:im
in diameter and 34 ins. long. This will allow
ample for holding in the chuck of the lathe.

Fig. 2. View showing setting out of connector

pins.

Fig. 2 shows the bottom of the former
drilled and tapped to take ordinary valve legs,
which can be for a few pence,
and will fit the standard “R ™ type wvalve
holder.

Fig. 3 is the front of the switch, made of
a piece of ebonite 2 ins. square, }§ in. thick,
studs { in. long, screwed in, leaving } in.

UNIVERSITY OF CALIFORNIA
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at the back for soldering connection. A drilled for fixing, one or both fixing screws
small peg screwed in where shown will act as projecting at the back of the ebonite for
a stop for both ways. connections.

Fig. 3. Front piece with contact studs
and plates.

| munay [ - |
|
!
| L]
| L7 ]
|
|
i
4 — | .
'S I | o
|
Fig. 4 is for the contact plates, and can i * .
be tumed out of bram or bronze, and  Fig. 8. End piece for attacking bobbin to
cut where shown, having two small holes switch plate.
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Fig. 5 shows one switch arm. There
must be two of these, the only difference
being that one is {y in. longer, and a 4 B.A.
round hole in the centre. These can be made
of thin springy brass or bronze.

Fig. 6 is the cbonite knob. Great care
musth:mkcnmﬁ:mgth:twnarmsms:c
that they do not touch one another. The
arm with the square hole should fit on the
square part of the knob, and a small ebonite
washer 4 in. thick, {4 in. diameter, with a

L
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Fig. 9. Connecting up windings.
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4 B.A. hole must go between the arms, and
be assembled as in Fig. 7.

Fig. 8, I think, will explain itself.

Now wind each slot in the former with go
turns of 40 S.W.G., S$.5.C., copper wire.
Care must be taken to wind all slots in the
same direcion. Every other slot will be
primary, secondary, primary, secondary, and
S0 on. two + in. holes are dnlled
lengthways right through the edge of former,
as shown at A, Fig. 2, the wire can be con-
veniently run from slot to slot, using one
row of holes for and the other for
secondary. Connect the first finish of primary
with the second start of primary, and so on
until the fourth. Then repeat the same
way with the secondary, leaving about 1 in.
of wire to spare for tappings, and connect

as the diagram Fig. 9.

The first stud covers 350 to 370 metres
with half the condenser value; befmeen
S | first second stud 370 to 420 metres.

and
The second stud gives 420 to 600 metres, the
th:dmdﬁmmmmm,mdth:fmmh
tud 900 to 1,100 metres. [f this trans-
ﬁ:-rm:ruw:l] made, it is well worth the
little trouble involved.

A Cheap Method of Obtaining H.T.
for Telephony Transmission

OST amateurs possessing transmitting

licences are generally very much

handicapped by the high cost of
high voltage direct current, whether obtained
by a generator or by dry batteries. The author
has ﬁl:-n conducting some experiments for
obtaining smooth D.C. suitable for telephony
from an induction coil and has met with
great success, the cheapness of the method
being extraordinary.

The way in which it is done is as follows :
First obtain an old induction coil and rewind
it for a primary voltage of about 6 to 10 volts,
with a step up of about 100:1. The author
uses an old Army T.V.T. unit, which is very
satisfactory and does not require altering.
Having obtained vour high voltage alternating
current the next step is to rectify it, and for
this purpose the ordinary ““ R ™ valve will be
found entirely sausfactory; to get ten watts,

two in parallel should be employed. The
plates and grids of these valves are connected
together and the current passed through
them from filament to plate, taking care to see
that the pulse of current at break is utilised
as it is much larger than that obtained at make.
The direct current thus obtained 15 vere
uneven and is of no use for telephony unless
it is smoothed out by means of condensers;
a condenser of sufficient size to stand 600 volis
or more is, however, an expensive item, but
quite a suitable condenser can be made for
about five shillings by purchasing three
2 MF. Mansbridge condensers and connecting
them in series. Using this arrangement the
author gets 25 milliamperes at 400 volts and
the C.W. is perfectly smooth, giving good
telephony. This seems to be a sausfactory
solution of the problem of obtaining cheap
high tension for telephony transmission.
M. C E



THE WIRELESS WORLD AND RADIO REVIEW

u3l

A Simple Form of High Tension Battery

SEFTEMBER 23, 1022
HE plates of this battery are made of
I sheet lead about & in. thick. They
may be cut out by means of shears or
a wood chisel, the shape shown in Fig. 1 being
the most economical as only the small cross-
shaded pieces are waste.

To increase the capacity the surface of the
lead is indented or roughened by squeezing
it in the vice against a rough file or rasp, one
face only of each plate being so treated.

L]
-
L]

:

A

]

m
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DN

=PLATE

in position, the strap of the last negative (a
small single cylinder) and the first positive
are fastened to terminals fixed to an ebonite
plate screwed to the side of the tray.

The cells are then filled with dilute sulphuric
acid (sp. gr. 1180) to the level of the plates,
and oil, known as Price’s " Blancol,” poured
on the top to a depth of } in., to prevent
spraying and evaporation.

The plates are * formed " by the Planté
process of charging in one direction and dis-
charging, then charging in the opposite
direction and discharging. After this has

: been done a number of times the cells will be
found capable of maintaining a current of

—— 2 Yy et 3/p" 1Y a'te— p /g
Fig. 1. Dimensions of the plales.

The plates are then formed into cylinders by
bending them round rods of suitable size, the
roughened surface being inside the larger
cylinder and outside the smaller.

The meost suitable containing vessels are
round glass tubes known as ** specimen tubes,”
about three inches high and one inch diameter,
obtainable from dealers in chemical apparatus.
A wood tray to contain any required number
of these tubes is made, allowing about } in.
between the tubes for insulation, and drilling
a number of holes through the bottom for
draining spilt acid. The tray may be sup-
ported on four ebonite feet.

The inside of the tray is then painted with
anti-sulphuric enamel and a framework of
cbonite strips fitted into the bottom to support
and insulate the cells. Lateral movement at
the top of the cells is prevented and insulation
secured by rods of glass or ebonite } in. dia-
meter, fitted into grooves in the sides of the tray.

When the tubes are in position a small
piece of glass or ebonite rod is placed across
the bottom of ecach cell to allow any sediment
to fall clear of the plates. To keep the plates
from contact with each other within each
individual cell, thin perforated ebonite is
used, cut to size with scissors, warmed, and
bent round the smaller cylinder.

The plates are then fitted into the cells,
beginning at the positive end with a single
outer cylinder. The connecting strap of the
next pair is then bent so that when the negative
cylinder is placed in the centre of the first
positive, the attached positive will just fit
into the second cell. When all the plates are

B ™
= 7
—\
s
Fig. 2. The complete cell.

ten milliamperes for five hours or a smaller
current for a longer rime.

The rate of charge is from 20 to 30 mlli-
amperes.

A number of these batteries have been in
satisfactory use for some months in the wireless
section of the Electrical Engineering Dept. of
the City and Gulds Engineering Cuflcgc,



832

THE WIRELESS WORLD AND RADIO REVIEW

SEPTEMBER 23, 1022

Notes

French Rallway Experiments.

A committee of experts in France, who have
been conducting ressarch with telegraphy on
moving trains on the Paris-Orleans line, report
that their efforts have met with success, A amall
portable apparatus was used, and long distance
sgnala were clearly received while the train was
moving at full spead.

It is now hoped that with special asrials affixed
to the roof of a coach telephony will also be
recelved.

During their experiments members of the com-
mittee set up apparatus at some of the stations
on the touwr and invited farmera and others to
listan-in.

Telephony Reports of Weather Forecasts.

Dr. G. C. Bimpson, the director of the Meteoro-
logieal Office, told the mathematical and physical
science section at the Briteh Association mmesting
that he anticipated that weather forecasts would
soon be jssued by telephony. A plan of this
nature, he said., had already been prepared with
details worked out for distributing the ** general
inference ' by wireless telephone sas soon as there
WaS An nrganmn:i acheme for broadeasting in this
country. Forecasts would be issued in this way
by the Meteorological Office immediately broad-
casting was authorised.

British Association Demonstration.

As previously announced, the Meteorological
Office and the Air Ministry provided s demonstration
during the meeting of the British Association at
Hull. It was shown by weather forecasts that
ANYONe POssessing A amull receiving sot can pltl:
up the messages at the hours fixed by the Air
Ministry, Eiffel Tower and other stations.

Although the messages received were in code,
it was clearly demonstrated that the code was not
secret and was decipherable by any amateur, and
that the information could be utilised by all who
cared to study the method.  (Boe articles appearing
in this journal).

Concerts by 2 LO,

Permission has been applied for to broadeast
wireless concerts from Marconi House on Friday
and Saturday, September 22Znd and 23rd at the
following times : 5—5.30; 6—8.30; 7—7.30 p.m.

These tranamissions are dependent upon permis-
sion being received from the Postmaster-General.
They will be in aid of the Ex-Serviees Walfare
Society's Carnival at Holland Park Hall.

Dissolution of Partnership.

Mr. J. Griffin and Mr. J. 0. Nichol, wireleas
specialists, trading under the title of the Star
Dolta Wireless Company, at 333a, Oxford Road,
Manchester, have dissolved partnership. Debta
will be attended to by Mr. Gnffin.

Anglo-American Service.

Telegraph offices and cable company offices in the
United States were opened on Beptember 12th to
accept messages for wirelesa transmission to Great
Britain by the service conducted by the Radie
Corporation of America and Marconi’s Wireless
Telograph Co., Ltd.

Cost of French Weather Wamrning Stations.

Weather forecasts sent out by the National
Meteorological Office of France for the benefit of
agriculturists are received on seta installed at
parish schools or gendarmerie stations at a cost
of 2004, (£4). Weather warnings are given locally
by sounding a bell.

Stolen Apparaftus.

At Penge Police Court, William Thomas Hinton
and Joames Watts were cach sentenced to two
months’ imprisonment with hard labour for heing
concerned together in stealing from a railway
truck at the goods depot at Penge Railway Station
a wireless receiving set valued at £4 10s.

Coming Exhibition at Manchester.

Space & now being booked for & Wireless
Exhibition to be held at the City Exhibition
Hall, Manchester, in the last week of April.

Clifden.

The accompanying
photograph is a snapshot
taken by Mr. A. J. May
at the wireleas station at
Clifden, Ireland, and
illustratea the burning of
a part of the station
during recent fighting in
that district. The
damage done to the
station was referred to
in our issue of August
Gth, page 594,

The Fire resulting from the recent attock on MFT.
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Broadcasting Progress.

On Tueaday, Beptember 12th, a mesting took
place in London betweenm the Committes of the
proposed Broadeasting Company and certain officials
of the General Post Office. As a result of this
meeting it 18 understood that an official statement
on the subject of broadcasting may be expectad
from the Postmaster-General very shortly.

Experimental Station Design: A Correction.

In Fig. 6(b), p. 704, the positive and negative
connections of the H.T. battery have been shown
reversed. The H.T. positive should, of course,
go to the platea of the valves.

Edinburgh Society's New Station.

Edin h and District Radio Bociety's new
tranamitting atation haa the call sign 2TF and not
2FT as previously stated.

Elementary School Set at Southampton.

At the celebration of the coming of age of the
Winnington Road School, S8outhampten, the formal
insuguration of a wireless receiving apparatus took
place.

Lost Postal Packets.

The Becretary of the Wireleas Press, Ltd., having
been advised that the mail intended for his company
has been tampered with, he would be glad il any
aof our readers who have sent communications to
the Company and who have not received replies,
would forward, addressed to him, full particulars
af such communications.

La Fayette.

At the new station to be opened at La Fayette,
Bordeaux, the Bocidté Frangaise Radio-Electrigue
ia to carry out the work of equipment. The type
of apparatus will be the same as for Sainte Assise.

The West London Wireless and Experimental
Association.

Mr. Horace W. Cotton, Hon. Bec., 19, Bushey
Road, Harlington, Middlesex, has issued a apecial
notice as follows :—On and after Friday evening

tembar 22nd, 1922, and every subseguent
Friday, the meetings of this Asaociation will be held
at ita new headguarters at Stamford Brook Lodge,
Ravenscourt Park, W.6 (close to Stamiord Brook
Station, District Railway), from 7 to 10 p.m.

Re-charging of Batteries.

In order to meet the requirements of suburban
and other users of ' Hart " portable batteries in
London, the Hart Accumulator Co., Ltd., of
Marshgate Lane, Stratford, intend insugurating
a motor service for re-charging. For a few shillings
monthly, we are told, they would send regularly
to various districtsa in and around London, and
collect batteries, and promptly re-deliver them in
a fully charged condition, ready for use. The
scheme will mature if sufficient users take advantage
of it. When communicating with the Hart
Accumulator Company the voltage and capacity of
the battery in question and the approximate number
of times per annum the battery would be required
to be recharged should be mentioned, and the
letter marked ' For Wireless Department."
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Calendar of Current Events

Friday, September 22nd.
BELVEDERE aAND DistricT RADIO AND SCIENTIFIC

Lecture on * Construction of Society's Ap-
paratus,” by Mr. 8. Burman.

WAREFIELD AND DistrRIcT WIRELESS SOCIETY.
Lecture by Mr. H. E. H. Burbury.

LEEps aAxp Disrricr AMaTeErr WIRELERS,
At B p.m. Becond Annual General Mesting.

Sunday, September 24th.
Daily Mayl Concert from the Hague PCGG
8 to # pom. B.8.T., on 1,085 metrea.

Monday, September 25th.
IrswicH ARD DisTricT WIRELESS SOCIETY.
Sale and exchange of apparatus at 55, Fonnereau
Road, Ipewich. s
Itxrey axp Dmtrior Ripmo Sociery.
At B p.m., st Regent Café. Morsa practice,

Tuesday, September 26th.
Transmission of Telephony at 8 pom. on 400

metrea by IMT Writtle.

Wednesday, September 27th.
Repam. anp District Y.M.C.A. WinELEss
BOCIETY.
At 111, Station Road, Redhill. Lecture on
* Phones and Loud Speakers,” by Mr. White,
FPorTsMoUTH AND DisTRICT WIRELESS ABBOCIATION.
A apecial lecture by Mr. Gall.

Thursday, September 28th. -
Daily Mail Concert from the Hague POGG,
8to 9 p.m. B.8.T., on 1,085 metrea.

Rapio EXPERIMENTAL ASSOCIATION.
NorrinoHAM AxD IhistricT,

Meeting at Hoom 74, Mechanics’ Instituta,
Disrussion on Mr. Ford's lecture on * Badio
Measurements.” Subsacriptiona due.

Friday, September 29th.
WineLEss Bociery oF HioEeaTk.
At Highgate Literary and Scientific Institute,
South Grove, Highgate, N.6. Annual General
Meeting, Election of Officers, Annual Report, eto,
BELVEDERE AND DisTRicr Rapio axp ScmEnTtiFie
SOCIETY.
Lacture on ** ﬂatillutury Circuita,” by Mr. A. G.
Warren, M.Sce.

Sunday, October 1st.
Daily Mail concert as above,

Monday, October 2nd.
ILELEY AND Dgsrrier WiRELESS SOOIETY,
At B p.m. at Regent Uafé. Morse practice.

Tuesday, October 3rd.
Telephony by IMT Writtle, as above.
GreexwicH Wirergss Sociery.

At 7.45 p.m. At Rangers House, Blackheath.
Ordinary Meeting.
Wednesday, October 4th,
PorTaMouTH avp DistRicT WIiRELESS
AsBOCTATION.
Lecture on * Portable Receivers,"
Donkin.
Thursday, October 5th.
Daily Mail concert as above,

by Mr.
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Wireless Club Reports

NOTE.—Under thia heading the Editor will be pleased lo give lication lo reports of the mesli; Wireleas
Clubs and Societies. Such reports should be submitied wﬂuﬂu:m:riﬂg hﬂ:iﬂ hﬂmﬁmﬂf:ﬁhh; they
uuhuppmrundmmmiummmhmﬂwmwm&hmdilnndmﬂmwﬁwq‘

The Editor will be pleased to consider for publication papera read before Societies.

An

‘Asterisk denotes affillation with the Wireless Soclety of London.

West London Wireless and Experimental
Assoclation.®

Hon. Secretary, Mr. Horace W. Cotton, 1%,
Bushey Road, Harlington, Middlesax.

A mesting was held on August 3lst. Buzzer
practice was attended by & good number. Owing to
several members still being on their annual holidays
nothing exceptional was arranged for. " Listening
in™ on club’s apparatus and an informal chat
took place; many questions as to the restriction
in connection with the use of reaction circuits
were asked, and a question in form of a resolution
was sent to the Wireless Society of London in
connection therewith. A good attendance waa
made.

On September 7th another meeting was held.
The Morse practice class was well attended. Mr.
J. F. Bruce related his experiences in connection
with the Armstrong circuit and loop aerial, and
much information was given to the members
present in connection therewith.

Members are asked to turn up strongly in future
and to watch for forthcoming events. 1t is hoped
to have many lecturers from the Wireleas Society
of London down during the winter session. The
Secretary will have much pleasure in replying to
nng inquirers a8 to membership, ete.

lub rooms, Belmont Road, Chiswick, W.4.

The Wallasey Wireless and Experimental
Soclety.*

Hon. Secretary, Mr. C. I, M. Hamilton, 24,
Vaughan Road, Wallasey.

On Thursday, August 10th, Mr. Smith kindly
read the Society a paper entitled ** Useful Wireless
Dlt-ﬂ-."

The paper was most instructive and enter-
taining. A hearty vota of thanks to Mr. Smith
was passed on the termination of his lecture.

On Saturday, the 189th, experiments were con-
ducted at Irby Hill, with a two.valve receiver.
Excellent results were obtained.

The Society’s thanks are due to Mrs. Dodd,
who kindly lent the field in which the experimenta
were made.

Members are requested to note that owing to
the Hague concerts, the mesting night has been
altered to Wednesday, starting at 7.30 p.m.

Smethwick Wireless Soclety.*

Hon. Secretary, Mr. Ralph H. Parker, F.G.B,,
Radio House, Wilson Road, Smethwick, Staffa,

A meeting wos held on Friday, August 11th,
Mr. J. Stoney, B.Se., AMIM.E., in the chair.
After the usual buzzer practice the meeting waa left
open for discussion ; it was also arranged that some
of the senior members should give short and concise
lectures bearing on the elementary principles of
wireless for the banefit of a large number of new
meIn bera.

Mr. C. Grew gave a short diseussion on serials
on Friday, August 18th, which was very much
appreciated.

A lecture entitled ** That Little More Per Cent.
Efficiency " was given on September Ind,
Mr. McKerle. After s vote of thanks had been
passed, Mr. Headley, of the Birmingham Club,
gave some of his experiences of transmission and
reception at Baggeridge Colliery at particular
distances underground. A hearty vote of thanks
was accorded to Mr. Headley who reciprocated.

Leeds and District Amateur Wireless Society.*

Hon. Secretary, Mr. D. E. Pettigrew, 37,
Mexborough Avenue, Chapeltown Road, Leeds.

A general meeting was held at the Leeds
University on Friday, September SBth, Mr. A. M.
Bage (Vice-President) taking the chair at 8.0 p.m.
The Chairman called upon Mr. H. Mortimer, of
the P.0. Telephones (Leeds) to deliver a paper
on ' Automatic Tele S Mr. Mortimer sac-
cessfully conveyed to the meeting the prinnirla
upon which the complicated mechanism installed
at the Leeds Exchange functioned. The lecturer
briefly outlined the historical facts relating to hia
subject, and paid special attention to the work of
Keith. The principles upon which the old hand-
operated exchange worked were considered, in
order that one could appreciate fully the great
advan attached to automatic operation. With
the aid of lantern slides and the apparatus on view,
the methods of automatic operation were explained
and made eclear to the meeting. The circuits
were traced from & subscriber to the exchange
by the open and underground wirea. It is in-
tended to substitute underground wires or cables
for all overhead or open wires. The circuit in the
exchange i3 com by wvarious apparatus,
ineluding the line switch, junctions, the selsctor
switeh, ete., and on to the called subscriber by
un und and open wires. Most of the switches
used seemed extremely delicate devices, being a
combination of electrical and mechanical operations.
The method of working public telephones was
considered, and the means of rectifving faults
treated. The lecture coneluded with numerous
lantern slides showing views of the Leeds Exchange.

The Chairman then opensd a discussion,
which undoubtedly resulted in the membership
acquiring & much ter respoct for the P.O.
telephone than hitherto been the case.
Numerous practical and theoretical gquestions
were ably dealt with by the lecturer. At the close
of the discussion, a hearty vote of thanks was
accorded to Mr. Mortimer, for his kindness and
for the trouble he had been to in arranging s=o
instructive and fascinating & paper.

The meeting then adjourned.

The second annual general meeting (for members
only) will be held on Friday, September 22nd, at
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8.0 p.m. Meetings next session will probably
be held weekly, formal {general) and informal
sl;ulnl-:mnt-inn-lll meetings being held alternately.
Hon. Becretary is drawing up a syllabue of
lectures, demonsatrations, ete., for the
pegaion, 1022.23, and will be plund to from
membars of local societies, who would lecturse
before this Society. Intending members should
apply to the Hon. Secretary.

The East London Radio Soclety.*

Hon. Becretary, Mr. L. E. Lubbock, King George's
Hall, East India Dock Road, Poplar.

At a meeting held on Tueadsy, tamber Sth,
at the Lecture Hall, Woodatock . E.l4,
the matter of changing the BSociety's meeting
night was discussed at length.

This Society is a large one. It ia becoming

r e woek and all the members are keen
to attend regularly. B0 much so that it was
difficult to find any one night to satisly everyone.
After & considerable amount of discussion it was
unanimoualy decided that it would be absolutely
necessary, in view of the increasing membership,
to have the Bociety's accommodation and apparatus
at the disposal of the members for at least two
evenings every week; these to be Tuesday and

The first Tuesday in every month Com-
mittes night, the Management Committee then
adjourned to their own room, leaving the rest of
the membera, with the Society's four.valve sst,
listening in.

The Management Committes uﬂngu:l.

Frﬂ-ml:na for the next month, Twﬁn
or lectures and debate, and Fﬂd.lj'l- Enr BXperi-
mental work.

The new arrangement of meeting nights promises
wall, for on Friday, tember 8th, even more
members attended than on the tﬁmm' Tueaday.

The mesting was opened with the usual buzzer

tion, after which the Society's seta were put
mto operation and the members spent the rest of
the evening in open discussion. very pleasant
evening ended at 10.15 p.m. with & hearty vote
of thanks to the Chairman.

Wakefield and District Wireless Soclety.*

Hon. Becretary, Mr. Ed. Swale, 11, Thores
Road, Wakefield.
A meeting of the above was held in the Physica

Laboratory of the Grammar School, at 8.0 p.m.
on Friday, September 8th, Mr. Wn u:| t-]:m r:hn.n'
The minutes were read, after whi

Welch waa called upon to deliver his lunhl.m t:-n
" Bimplsa Facts and Experimenta in Electricity."

For upwards of an hour Mr. Welch described the
composition of batteries of various kinds, building
of an ammeter, voltmeter, measurement of voltage
and reaistance, electro-magnetism, ete., together
with apparatus and blackboard ﬂlmhmhm

The Chairman moved & vote of thanks for his
kindness in making the meeting such a succeas.
Mr. Haig seconded, and the vote was passsd very
heartily.

The members are looking forward to Mr. H. E. H.
Burbury’s lecture on the 22nd, probably at the
Y.M.C.A., Grove Road, to which intending members
are cordially invited.
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Wireless and Experimental Association.*

Hon. Becretary, Mr. Geo. Button, 18, Melford
Road, B.E. 22.

At the meeting of the &nam:]l.t.mn at the Central
Hall, Peckham, on Wedneada ptember &th,
Mr. Voigt, fresh from hia hul{dayi, detailed the
various axperiments which he had carried out with
the Postmaster-General's permission on a portable
receiving set at the hotel where he stayed.

From above the roof to the metal pipes below
th!uﬂluﬂw«rnndmrjrmchm&tmnha

carried out his ruu.r&&ua and even did hlmlt
OB ting in railway carriage which
con him home, and, as one might expect,

some of the results he got were worthy of note.

His fellow members shared his successes with
him on Wedneaday, hia failures they sympathised
with, and few did not add to their sum of wireleas
ku-uiiudgv as the result,

The Association went into committes to consider
what should be done to meet the vague threats on
their libertiea, and the Becretary was instructed
to write to the Postmaster-General toseek light upon
their present and future position. A letter was
written and sent to the Becretary, Wireless Section,
G.P.O., on the subject of prohibition of the use
of amateur constructed receiving ap tus. The
letter offered the suggestion that all members of

proﬁd'ly organised and affiliated Wireless Society

decent bona-fide experimenters, and stated
tJu.r- the Association's committee would do all in
its power to asaist in ' keeping order in the ether."

Ikley and District Wireless Society.

Hon. Bec , Mr. E. Stanley Dobeon, * Lorne
Houss,'' Richmond Place, Ilkley.

The Fourth General Mesting of the Societ
bald at the of Mr. Francma Law, Tower
Buildings, IIE: on September 1Hth. The chair
mhkmbyﬂ:.a]?mdmt Dr. J. B. “'h.lt.ﬁald
Following the reading of the minutes of the previous
mesting a resolution was passed, deciding on the
construction of & receiving set for the society.
A committee was appointed to draw up & scheme
and prepare setimates to be brought before the
next general mesting.

The Chairman then called on Mr. Law to give
hia lacture on ““The Theory, Use and Maintainance
of Accumulators.”' The turer commenced by
showing the difference between primary and
secondary oells and demonstrated the principle
of the acoumulator in ita simplest form by means
of " Planté's Electrolysis experiment.”"” The
development of this was then traced up to the

ooll as used in practice at the present day.
ﬁ:ﬁhﬁnt makes of cell.were explained in turn,
the construction of the plates being dealt with in
detail. Mr. Law then ed to give some ve
usaful hints on the care of cells. The allowab
rates for charge and di were dealt with,
with particular regard to the needs of the wireless
amateur using one or more valves. Instructions
for colls at home, where neceasary supply
of current is available were given, and the causes of
sul ing and buckling were explained, her

ith the appropriate remediea where such are
poasib

At the close of the lecture a haurt;' vote of
thanks was accorded to Mr. Law, and an interesting
discussion followed.

L4
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Belvedere and District Radio and Scientific
Society.

Honi Secretary, Mr. 8. G. Meadows, |, Kentish
Road, Belveders, Kent.

A successflul meeting of the above society was
held on Friday, tember 8th, at the Erith
Toachnical Institute, for the purpose of mulli.l:lls
members, & preliminary mesating having been he

in July. The President (F. J. Watson, Eaq.)
was in the chair.
The of weekly meetings for the month

of September waa n:rm‘:ﬁnd. Lectures wera to
be given by Mr. A. G. Warren, M.8c., M.LE.E.,
F. Inst. P., on " Scope of Wireleas "' and " Oscillatory
Cirenita.” Mr. 5. Burman will commence a series
of lectures on ' The Construction of the Bociety's
Apparatus.”

'H: Secrstary was instructed to apply for
affiliation to the Wirelesa Society of London.

Thers were 47 members enrolled and it is hoped
that this number in the near future will be consider.
ably increased.

& Secretary will be pleasad to give full informa.
tion to amateurs living in Erith, Belveders and
diatrict.

Fulham and Chelsea Amateur Radio and
Social Society.

Secretary, Mr. R. 8. V. Wood, 48, Hamble
Stroet, Fulham, 5.W.6.

A general meeting of the above SBociety was held
at their temporary headquarters at the Social
Centre, Townmead Road, Fulham, sattendance
for the evening being 456 and new members en.
rolled numbered 8.

The orystal set was fully discussed by the
members, and numerous question papers were
handed in. The majority being dealt with by
the Secretary.

Ladiea are specially invited to join the above
Society. Full particulars may be obtained from
the Secretary.

The Fulham and Putney Radie Soclety.

Hon. Secretary, Mr. J. Wright Dewhurst, 52,
North End Road, West Kensington, London, W.14.

The above Society started the autumn ssason
with 8 meeting at their new headquarters on
Friday, September 8th. The new headguarters
is a large studio contrally situsted, and has & large
aerial fitted, and has been kindly lent by Mr. E.
Vernon Barker, M.P.P . A.

As a prologue to the meoting Mr. Barker awitched
on his set and the members heard the result of the
air race through a Brown loud speaker.

A coneiderable amonant of busineas was done st
the moeting, & new committee wasa formed to deal
with the rules, etc. By a wvote of the membors
it waa found that Friday evening was & more
suitable night for the mestings, and so the future
meetings will be held on that night. A large
number of new members were enrolled with promisea
of more to follow. It was decided that the Grst
Friday in each month should be set apart for
lectures and it is hoped to start with & well-known
lecturer on the October meeting, the between
mostings to be devoted to Morse buzzer practice
and minor demonstrations and discussiones.

At the conclusion of the business Mr. E. Vernon
Barker, who is & member of this and the Willesden
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Society, explained his apparatus to the members,
and with five valves and the Brown loud speaker
obtained music and singing that was rendered
particularly clear and free from the usual dis-
turbances. Mr. Barker was congratulated upon
the completeneas and arrangement of his apparatus
and it was nearly 11 p.m. before the meeting closed.

All amateurs in the district are cordially invited
to join the Society, and are assured of & continuance
of instructive and entertaining meetings.

The Bociety has been formed purely ss & Wireless
Hociety devoted to the sssistance of the amateur
and noviee in the science of wirelesa telegraphy
and telephony.

Southampton and District Wireless Soclety.

Hon. Becretary, Mr. T. H. Cutler, 24, Floating
Bridge Road.

The weekly ing of the above SBociety was held
on Wednesday, September 6th, at Kingsland
Assembly Rooms. A fair sttendance was re-
corded. Dr. MacDougall brought his three-valve
recaiver to the meeting and gave an interestin
demonstration, which waa t ly .n,a_wﬁ
by all present. Mr. Goodall, of Southampton, alao
gave from his experimental station for the benefit
of the Society, a transmision of speech and mumec.
At the conclusion of the meeting a hearty vota of
thanks was sccorded to Dr. MacD and Mr.
Goodall. The Society are now organising demon-
strationa fortnightly, and lectures by well-known
people, and a pleasant time should be in store for

coming winter., All particulars, ete., can be
obtained from the Hon. SBecretary.

Portsmouth and District Wireless Assoclation.

Secretary, Mr. R. G. H. Cole, 34, Bradiord
Road, Southsea.
On Wedneaday, September 6th, the usual

monthly mesting was held at the Pile Memorial

KRooms, Fratton Road. A large number were

preasnt and four new members were elected. In

view of an anticipated large incresse in member.

ship, & Vice-Premident was also proposed, Mr.

Stevenson being unanimously elected to fill the
.

In future it has been decided to hold two business
meatings each month,thefirst and third Wedneadays
suiting the majority of the members.

A wvieit was recently made to the local electnic
light and power station. This visit was arranged
by Mr. Lawrence, & station engineer, and & most
anjoyable afternoon was spent by all those present.

orthcommg lectures include the following :—
September, 2Tth, a ial lecture by Mr. Gall
October 4th, ** Portable Receivers,”” by Mr. Donkin.
October 11th, " Charging Accumulators the
Noden Valve off A.C. Mains," by Mr. R. Cole.

Barnes, Mortlake and Richmond District
Wireless Society.

Hon. Secretary, Mr. Eric A. Rogers, 122, Wood
Btreat, E.C.2.

The first meeting of the above was arranged to
be held at Imglencook, Sheen Gate Gardens, Enst
Sheen, on Wedneaday, Hagt:mhﬂ 2(th, by kind
invitation of Mr. and Mra. Davy.

Mr. Blake has kindly accepted the office of
President of the above. The Society’s future and
ita rules were dircussed.
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Questions and Answers
NOTE.—Thia section of the magasine +s placed of the disposal of all readers who wish to receive aduice

and snformalion on maklers
Mdmmﬂﬂhmjﬂaﬁwrﬂu

on one nide of the , and
REvVIEW, 12,' 13
their

sl {3) Each communicalion serd in lo be

mhfwﬂmmmmﬂmmnfﬁcmmmmmqumm
Mmﬂndnﬁﬁ'ulaflhqm#,tﬁtﬂﬂfwufmuﬂdrﬂfnrpﬂm to appear al
or sheats, and unless typewritten, this should be in block mwﬂl

undmmafm:mummﬂ:m,nr,tjmm undﬁ'u"nmdaplunu.

ion of the circuits and o

la., or 3s. Gd. for o marimum of four questions,
mllm

In wview of the serious inderference which an
oscillating receiver can cause [o other receivers in
ils nesghbourhood, ¥ 8 understood that for broad-
cast wavelengths, certasnly, and posmbly for all
wavelengths, the Postmaster-General will in fulure
uummiypcq,fmrcuﬂwmciﬂmpnbhnfﬁm
and so enerqising the agerial, edther directly or mro«:ﬂ

cirewid coupled 1o i,

Ju neceasary consequence of this restriciion w

that of reasstion of the type commonly wsed in the
past 1 still employed, i must be in such a way thai
the oscillation poini cannot be reached over the
wavelength range of the receiver, however tightly the
reaciion coil iz coupled, and with whatever values
nffdumuwhquphhnulhwhaﬂuwﬂhd

In order to comply with this requiremenent, o is
espendial that the reaction cotl should be sufficiently
loosely coupled to the aerial inductances as not to
set up oscillations or aliernatively the reaction might
be arranged befwreen the grid and plate circuile of a
high frequency amplifier as shoun on p. T16 of the
wssue of September Ind.

We strongly urge readers who are making or using
seta of the wsual reacting lype to either reduce
the amount of reaction which they can employ fo
such an extend thai they are perfectly satuified that the
rel can never ocecillale or fo cud owd their reéaclion
endirely.

and 2) See

“E.P." (Bexley Heath).—(1
varioua answers which have in the last
‘aw issues to queriea on this point. (3) 45 platea

for 0-0006 mfds. MNumbers for other capacitiss
in proportion.

“FWM s i g ﬁkff A ﬁrﬁhﬁmﬁm
o ve circusd.

P' snstead of one ql"{lﬁ-s m?tz: in this cirouil
I:El What are the merids of polenfiometer grid conirol.
[31 If it ia poasible to

valve by judging the type of discharge with a spark
coil put across the plate and filamend.

{1} Not possible, as is evident from the whols
principle of the eircuit. (2) Potentiometar
control enables the adjustment of the working
point to the best part of the valve characteristic
more accurately than can be done by a fixed con-
nection. (3) A hard walve in anything like
condition ia too hard to give results in this way—
moreover, if obtained, the resulta would be
serioualy detrimental to the valve.

MmManrwaaum
fore making use of them, mmmmmmwhﬁh
m&mm“mvdthmwiﬂthmm

(T} Four quesiions is the marimum which may be send in af

tuﬁehnrdﬂmu_fu-

ning to both the technical and non-technical sides of wireless work. Readers
1) Each question should be numbered and writen on a

and Ananoers,'" Edior, Tae WingLess WorLD a¥p RaDIO
enrietia Streal, Lnndﬂn W.C.LZ Querics should be clear and concise. (2) Before sending in
Wlﬁﬂﬂﬁmmhmw:hmummmwmmbmw

sheet

by the “Q-umammtd.&nﬂﬂml” COupon
(4) The
e i o il

b) act
: ; ﬂfrm'irnﬂm:dw
(B) Where a reply
@ pmul ﬁﬂ-rjnr the amound of

ng the

""INKY '" (Newb }.—The amplifier may
be sa in Fig. 1, to bﬁtmdumd instead of the
telephones of your set, but why specify separate

batteriea which are waateful and in no way improve
results,

A p

I-_IJ_|

—Apf-—-als—

=

el ion

Fag. 1.

“W.E.R."" (Histon) gives a diagram of o
and asks (1) For various windings and suifable
copacibies.  (2) If using 4,000 or 8,000 ohm talephones
wn place of 2,000 ohm. would appreciably sncrease
mignal strength,

(1) For remarks on circuita of this type see note
at the head of these columns. Parallel A.T.C. ia
worss than useless at sghort wavea., L.1 might
have 120 turns with & mean diameter of 2, L.2,
100 turns with & similar dismeter. L.3 is beat
omitted. Suoitable oondenser wvaluse have bean
given repeatedly. (2) You might expect 159 to
26%, improvement.

“M.N.'" (Prague) asks (1) The meaning ﬂf.'-h
abbrevigiion “ OLK." (2) Actual sizes of certoin
gouges of wire. (3) Which of two possible sizes of
unre (o wse in place of the one suggested. (4) Whai
utﬁslhnﬂsﬂmtuhngihmuﬁmﬁnmmtyrum
ance receiver 8 efficiend.

(1) A phonetic abbreviation for " all correct.”
(2) Sea below. No. 10 = 3-26 mm., 12 = 264 mm.,

14 = 22083 mm. 16 = 1-63mm., 18 = 1-:22 mm.,
24 = -6 mm., 32 = 0-2Tmm., 34 = 0-23 mm.,
8=0-16mm., 42 = 0-10mm., 44 =0-081lmm.,
6 = 006l mm., 47 = 0-06] mm. (3) We should

prefer the thicker wire unless it is absclutely
to get the full range in which case the

thinner wire should be usad. (4) About 1,(HH)

metrea, but there is no definite or sharp limit,

c g
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“JUMPER "' (Woking) asks (1) If a reactance
condenser could be used instead of o reactance coil
in the H.F. amplifier and detector circuit described
in the sasue of July 22nd, and if so, the capacity.
(2) If telephone lines running at right angles abotut
10 fi. below his aerial affect 1ts working.

{1) Yes, except for the limitations imposed by
the P.M.G. on both these types of reaction. We are
afraid we cannot state a " safe " walus for the
oapacity required without experiment. (2) Probably
not.

“G.W.D."" (Durham) asks for a diagram for
a three-valve receiver. (2) Sire of former and wire
for reaction cotl for use with this sel.

i ==~ ~al—

| Labide

Fig. 2,
(1) Bee diagram (Fig. 2). (2) See note at the
head of these columns on the subject of reaction,
but with m.'rmu.l- iven 4 = 3" of No. 28 should be

all right that there is no coupling between
the A.T.I. l.nti the remaining coils.

“W.R.G."" (Tiverton) has a ceriain make of
telephone tranaformer and asbs how same ia connected
up, and why there are only three connections.

From the information you give there appears
to be & H.R. wmd.mgnr:rm.gllndf'—.mdn
L.R. winding across the telephone terminals.
Croes-connecting one side of each winding in the
manner shown in fairly common practice—con-
nections for sach circuit should, of course, be made
to the black lead. We cannot say whether a con-
denser 18 incorporated —probably not.

“W.R.8." (Burgess HIill).—(l) A.—0-005
mfds. B.—0-002 mids. C.—0-002 mids. D.—
0-001 mfds. {2) Yea. (3) 2 megohms. (4) No.
For comments on reaction sets of thia type, see
note at the head of columns,

" LUGK "' (Grimsby) asks (1) The resistance
of a single telephone receiver wound full of wire of
which ke encloses sample. (2) Where to oblain
diaphragma of any size or thickness,

(1) We are quite unable to say from the informa-
tion furnished, but it ia probably fairly high—say,
1,000/2,000 ohmse. (2) You will find it wvery
difficult to obtain diaphragms of any size or thick-
nees, but you should be able to get common sizes
from d in ascosssories, or from telephone
makers, who might possibly agree to cut you
apecial mizos,
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“*GRID MODULATION " (Liverpool) aaks
(1) With regard to a modulated grid circuit if ¢
18 necessary for both grid and plate circuil fo be
tuned. (2) With reference fo a microphone frang-
former, page 132, in May 29k issue, 1f this trana-
former would be more eficient if enamelled wire
were wserd for the secondory. (3) Wuk reference
to Fig. 6, page 131, May 2824 _hauu, whai 12 the
value of the by- condenser (.

(1) In a grid modulated oscillator it ia not in
general necessary to tune the grid circuit as well
ad the plate, although in some casea it 18 desirable
to do so. The best valoe of the grid coil for sach
case should be determined by experiment. (2)
There is very bLttle difference in efficiency, but
emamalled wire needs rather more caralul handling.
About 3 oza, should be sufficient. (3) About
0-001 mfds,

o rssarsrsrrerias "'(Kingston-on-Thames )
aska (1) Rmmu for a sudden falling off and thewn
increase in signal strength when receiving Leafield
with a G.voli accumulator which had run down.
(2 Iy n-:mmphﬂ‘im would be of equal stremgth or
fieo :m:ntrmg atations with aerials of different hesghts.

(1) It is not possible to give an absolute reason
without careful experiment, but it is probably due
to the drop in filament voltage lowering the I.lmn
of the upper bend of the charactoristic and
it hack to the point of grid potential on lﬂmh th-e-
valve was operating. (2) We cannot give a hard
and fast rule, but in gensral the atmospherics ahould
be somewhat less troublerome with the lower
sarial,

.G (London) sends some information abow!
a buner and asks (1) Wavelength & 12 suitable for.
(2) If it can be wsed for crystal and valve. (3) If
ol ia wved in conpunclion unth the Armstrong super-
regeneralive circuid, iwhether music will be oudible
all over a room without! a loud sapeaker.

{1) The information supplied in insufficient
for ns to identify the instrument or to state range,
but from particulars given it would appear gquite
unsuitable in its present form for a two-circwit
tuner. You might rewind secondary with about
260 turns, using pile winding. The instrument
ghoild then be suitable for about 2,000 metres.
(2) In its present form it might be used for A.T.1.
and reaction, but this arrangement s not to be
allowed in future owing to the possibility of re-
radiation. (3) This depends very much on the
rest of the apparatus employed, but probably not.

“* J.C,B."" (Cricklewood).—(1) and (3) You
do not give us enocugh information to help you much.
The components appear O.K., but a8 you give no
diagram we cannot say whether your cireuit is
afficient. Try removing the reaction coil, which
will not in future be u.]lnrad, (2) Yea. Put. the
H.R. telephonea in serieas with the HR. wi
of the tale e transformoer, which should be used
with the L.R. telephones.

“ACMcA." (Birmingham) asks (1) How
many honeycomb coils, with how many turne, should
be weed to fune to l-EllIHJ'EImrrru with a 0-0015 con-
denaer, the former being 2° x §. (2) If 4t would
injure the coils fo soak them in shelloc varnsh.

(1) Arsuming 2" to be the diametar of the former,
about six coils, with numbers of turns ing from
25,400, should be provided. (2} The coils may be
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dipped in thin shellsc varnish if carefully dried
afterwards, but they must not be left damp, or
coversd with an unnecessarily large amount of
ahellac.

G (Leeds) aska the Jollowing questions
gbow! the Armstrong super regenerafive circuil.
(1) Voltage of the various batieries. (2) If ome
hﬂ#ﬁry can be used for ihe three filaments. (3) Daia
Jor the oscillation circuits. (4) Number of turns
ﬁrnMﬂJMMwuH purposes on funer and
recetper, N.H. — daihis l:l:ﬂ"l.l-‘h' may radiale seriously
when oul of adjustment, s almoal cerfain to be
prohibited by the P.M.G.

(1) Grid batteriea may be dry calla, op to 12 volta.
Flate and filament volts should have normal valuea
for the type of valve used. (2) Yea. (3) Values
suitahls for about 5,000 metres, say 0-002 mids.
and 3.0} mhys. A two-coil holder might be used.
(4) The tuner iz only suitable for short wavea,
The tuner coils might be 80 tums, and the cscillator
coils J0d0.

“"H.OW." (Thames Ditton).—See diagram
(Fig. 3) for the set required. The telephones
should be H.R., and any recognised brand of hard
valve may be used.

Y
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(4) {ﬂlmuqﬁmrmpnmgfﬁcrm-maﬂd
A.T.I. leads were carried by fouracire flex, and also
if the L.F. transformer leads were carried in the
SETNE 'I.!'.h!l-yI

{1) Special valvea for this purposs, with wvery
excellent performance, are being got out by the
leading manufacturers, of whom you should make
enquiries. Ve are obviously unable to single out
any cne valve in icular for favourable com:-
ment. (2) It depends on the t of wvalve and
cireuit. For & single valve circuit with 8 normal
receiving valve, |, (HW)/2,(00) ohma per volt would
be neaded. (3) Not usnally necessary, but its
use can do no harm. Tt should be of iron.  (4) Yea.
You would probably get serious howling trouble,
particularly in the H.F. case,

“CW.E." (Streatham) submils a fwo-valve
circutl ond asks (1) For windinga for 3,000 metrea.
(2) If tha reaction coil and A.T.1. are inductively
rouwpled in any ustly,

(1) A.T.I. might be 8 x 8" of No. 22. As you
have no other method of tuning, provision of taps
wonld not be anfficiont. A slider would be necea.
aary. Reaction of the type is to be
prohibited in future by the PM.G. Your set

4

Fig. 3.

‘““5.F.H." (Barnes) asks (1) Whether n se parate
heterodyme could be wsed with variows types of eryatal
and valve sete. (2} For a diugram of a st fo fulfil
certnin requirements.  (3) Thickness of copper foil
and what size 10 mjim mica mus be fo make a fized
condenser of 0-002 mfds. (4) Price of Herne Fast.

(1) A meparate heterodyne might be used with
any type of receiver. (2} Your statements are very
vague. & presume you require a range of 300
matres upwards, instead of downwards as suggested.
Type of circuit to amploy will depend on range
required, 4.¢., for broadeaating, & cryatal set will
do up to 20 miles, one valve 35 miles, two valves
§50/60 miles, and 8o on. Circuits of sach type have
beon repoatedly given. (3) B sqyuare cmas. of over-
lap for the foils will be reguired. The thickness of
the copper foil is immaterial. (4) About 20e.
Amendments are published monthly.

“ C.L."" (Malvern) asks (1) The best valve for

L.F, umpigﬁm.lm (2) How much resmisfance lo
use fo the plate of a non-tapped H.T.
battery. (3) If the L.F. transformer of a L.F.

amplifier should be surrounded by an earth plate.

should therefore be much more efficient if arranged
ae in Fig. 5, l;:angt 6573, July 28th issue. (2] In
vour circuit the A.T.I. and reaction eoil should
certainly be inductively coupled together, but see
note above,

“J.B." (Gt anmnuth}.—-tl.]n The seta sub-
mitted only differ in minor pointe, and there should
be very little difference in their respective per.
formances. (2) You might get varous British
broadcasting stations on a three.valve set if your
nerial were increased in height and length, but
peeing that the use of reaction is to be o much
restricted, the results obtained are not likely to
be very gﬂ-:-d (3) A 6" length of §" diameter hirasa
tubing would make a fairly g earth if buried
vertically in damp soil. (4) Additional L.F.
amplifiration would be necessary for the use of a
loud speakor.

“VERY INNOCENT "' (London).—(1) The
maximum wnuleng!h with your aserial would
probably he about 2,000 metres. Minimum 350
meires. This wa.vulang:th could be somewhat
increased by adding & coil in series with the asrial.

UNIVERSITY OF CALIFORNIA
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‘'W.B." ;Brndlurﬂ] acnds diagram of o set
and asks (1) For commenta. (2) What arrangemend
of valres to use with 1. (3) The reason for o par.
tieular tuning effect. '4) How to get 200 metres
roaeelength with baskel coils.

{1} The dl.ugra.rn sent ia rather staggerin
Your aerial is shown connected directly to anrtﬁ,
with the A.T.I. introduced somewhere in the grid
lead. One side of your reaction coil is connected
to the grid of the first valve, and the other side to
nothing, and the remainder of your anode connee-
tions are wrong. Wa should advise you to consult
carefully the many thres-valve diagrams which
have been given recently. (2) Probably beet to
use the ** Ora " for the firmt valve, followed hy the
two " R " valvea. {3) Thie is probably due to the
sat starting to oscillate, and the signals are improved
gradually up to this point, and are then completely
lost. For 200 metrea the AJT.I. might have 5
turne with a mean diemeter of 24", with a serea

merial condenser.

‘' 8.G.0." (Birmingham) nsks (1) The prob-
able wavelength of the proposed English brmdmﬂ-my
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“W.E.R.,"" (Holloway).—(1) The tuner sug-
goated would be quite satisfa . {2} The abave
circuit is quite suitabla for all wavelsnyths with
interchangeable coils, the wvariable condenpers

usad haw capacities of about 0-M)5 mfds. for
short wa anl somewhat higher valuea
for long waves. (3) There is no’danger of burning

out t honesa on & five-valve amplifier unless
ﬂ:ln'.:-miw pI:H '.rqlt-agmh arehumdﬂ < ﬂl?ﬂ-‘lﬂﬂr

te current passing through the last valve of &
lpnult-i-vniw amphﬂug in very little different from
Lhat passing the first valve, and is generally
of the order of & milamp. (4) Either a change-
over switeh or the jacks may be .

"“"R.Y.H." (Monkokehampton).—The prob-
able reason for your oscillation trouble is running
yvour grid and plate leads too rlosely topether. Yom
may be able to stop it by applying a little positive
potential to the gri firat valve; alwso, the
H.T. lead from the first anode should go to the
positive of the H.T. bat and not the position
shown. (2) It is quite ble that you may have
difficulty in getting 2 MT at such a distance, unleaa

stations., (2) For a diagram of a set to fulfil eerfain  your set ia n the best posmble adjustment, par-
reguirements.  (3) Maximum length ufmnﬂl allowed ticularly a8 you arm using & comparatively large
by the P.ALG. ATC. (3) From the inflormation given we cannot
A4
- LI
L e s
- -_.,'_:\_.1:
Fig. 4. % vy

(1Y Various valued between 350 and 425 metrea.
{2) Bea diagram (Fig. 4). The loud speaker and
various numbers of telephones may be introduced
as demired in a position in which a pair of telephones
is shown. (3) 100 ft.

“JI.McV." (Bellast) asks (1) For a diagram
of a sei suilable for the receplion of PCGG and
English concerts in Belfast. (2) If we advise re-
placing resistance capatidy amplificafion  with
transformer coupling for short wave work, and also
putling the A.T.C. in series. (3) If we recommend
the new Armafrong circuid for wse in his position.
{4) Whether a certain aerial would be O K.

(1) Bes diagram given to '* 8.G.0."" (Blrming-
ham) above. (2) Yes, in both instancea. (3)
set is capable of good results, but needs very careful
nnd skilful attontion. (4) Fairly good, but more
than 20° of height ia desirable.

ray what ia the matter with your telephonea, which
have apparently developed some fault. We should
advise returning them to the makers for overhaul.
(4) Thia circmt s 0. K. except for pointa commen ted
on with your previous circuit.

“ANH.'" (Edinburgh) gets poor results with
an aerial which 4 led in down a chimney, and asls
for commaenta.

The running of a lead close to brickwork is never
satisfactory, and is probably worse than usual when
the brickwork is covered with soot. You do not

ray whether the chimncy is used for ite normal

purpese. If so, the bad results are probably due
to 0 deposit of soot on the glass insulating tube.
You do not deseribe the msulation at tho ttom

of the tube, which i3 also possibly affected.
Fuuth{:Etlm, your earth is not as good as it
might ba. .
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“AMATEUR " (New Barnet).—(1) The
wavelength range would depend on the circuit
wsed ns well as the wire with which the A.T.I.
it used. Beat results would be obtained with con-
denser in series and the A T.I. wound with No. 24,
Maximum wavelength would then be about 1,000
metres with & normal serial. (2) For receiving up
to 8,000 metrea, hasket or honeyeomb coils are more
convenient in mizs than solomoids, and their por-
formance ia satisfactory electrically. (3) The cable
submitted might be used for serial and earth con-
nections, butb 18 too stiff for other purposes,

1 C.M.M."" (Stockwell) asks (1) The gawges
of three somples of wire. (2) Which is the most
suitable for winding H. F. rr:m-lj'mm {3) Whether
beechiwood, boiled in raffin tar, would be an
effictend material for a ﬁ'ﬂf‘ tranaformer and, if not,
for a pgood ehomite subsidtute. (4) How many
transformers of the fype indicated would be reguired
fo cover a range of 150/2,000 mefres when weed with
a vartable condenser,

(1) A=No. 26, B=No 34 C=No 4L
12) No. 41. (3) Not very good. Millboard tubes,
dipped in shellac and carefully dried, would be
better. (4) Three would he sufficient, or four to
allnw a good overlap.

I s o '*{Southport).—(1) Batter
reaulta are probably obtained harause the coils have
& lesa distribuled capacity. Bignals arn generally
somewhat stronger on a single cireuit than they are
with a double eircuit. Tho latter ia used because
the extra selectivity which is given eliminates
much trouble from interference. (2) There is no
simple formula. If the coila are not coupled to-
gether, ther number would be a imate
as the aquare of the wavelength, but owing to the
fact that the coils are generally very clossly coupled,
muach leas than this is actually neadad. (3) The
method muggeated may quite well i used. (4) See
varions replies sinee tho ssus referred to.

“T.B."" (Sydenham) asks for a loose coupler
to fune up to 3,500 meires,

might be 9" x 7" of No. 22, preferably
wlthluh({rr Secopdary may be 7" x 5 5 of No. 26,
with tape at ", 17, |1", o7 4 and 6}, Closed
eiremt  con may be 00005 mids. &t
maximum.

“I.P." (Spain) asks (1) If it ¢ posmible to
receive FL telephony at R0 Filometres vn a frame
with a sir-valve sef, hamng I H.F.and 2 L.F. 2) If
a0, the mize of the frame.

(1) We should not expect very good resulta at
this distance, but by rareful ure of reaction you
would probahly obtain some results. (2) The
frame might be 1-5 motres in dianmeter, and have
25 turms spaced -5 cm=z. apart.

“"W.P.G." (Gloucester) sends a oescri ption of
o set and asks (1) If a eryatal would improve resulis.
(2} J the reactance coil should be af finer wire than

{3) For windings for the H.F. trans-
_Fr.-mwr, {IJn J’j reaults would be ar good if the
reaction. coid 12 wonnd wmih No, B owwe and the
same number of lurns ar ol presend.

(1) Tt should improve results if connected as in
the reply to “*D.C.M.'' (Dublin), July 22nd
issue. (2) Not necessarily, but it may be,
and it is often convenient to make it so. (3) Try 60
tarne of No. 40 for each winding on & former
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1}” dismeter with shellaced paper between the
windinga. (4) No, because the coupling between
the eoil would be lesa. N.B.—Beo recent remarks
on reaction of this type.

“*M N."" (Prague).—(!) The multi-wire aerinl
will be the better, but little advantage would be
gained by the use of more than two wires. (2) The
circuit of your Fig. 3 will be guite 0.K. Values
rhould be as follows.—AT.C., 00016 mids.
Clowed circuit condenser, 0-001 mide. Coils—
an assortment of honeveomhb type, in sizea up to
ahout 1,000 turns with & mean diameter of 2
(3) Scheme 2 would be very inefficient. Fither
3 or 4 might ba vesd—preferably 3.

“CONSTANT READER " (........ ) osks
{1} For a two-valve sed to conform fo cerfain require-

mends. (2) Capacities of the condensers. (3) Best
kind of valve o use,
(1) and (2) See disgram (Fig. 5). (3) Any-

standard hard valve by a reputable maker would
give good resulta.

\/

g
I

Lilsh

Fig. 5.

“R.B." (Carlisle) asks for criticism of a ael,
and what he may expect lo receive on .

The set iz all right except (1) For short waves
A T.C. should be in seriea with the A T.I. (2) The
lonae roupler khould be tuned by & variable coil.  (3)
The resctance coils ghould be connected in the anode
cirouit of the firet valve and not in that of the L.F.
amplifying wvalve. (4) Reaction of this type is
no longer to be itted. You might poesibly
recaive broadceasting from Manchester, Newcaatle
and Glasgow il these points are attended to, and
yvou will alao get atationa such as Cullercoats and the
larger Continental stations, and poaaibly shipa.

“AE." (Bournemouth) asks for advice with
a four-valve aet which howls and gives no other
reswlin,

The dingram submitted is quite correct and should
give np trouble. Howling is prohabtly duve to
coupling between the L.F. transformera. This
might be cured by altering their position, or by
acreening them in iron hoxes. Tt may also ba due
to the grid and plate leads of the H.F. valve being
run too close together, remedy for which = obvious.
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“‘ NOYZ '* (Tiverton).—The circuit shown is
quite correct, and the winding up is also as it should
be except that all the L.T. battery leads may be run
to a common battery., Your arrangements Are
distinctly ingenious.

“D.D.W.'"" (Ebbw Vale) aska (1) For crificiam
of an amplifier. (2) For a circuit fo use with if.
(3) If the telephone terminale are shown in the right
place. (4) If circuit will operate with valves taking
20/30 volts on the plate.

{1} Circuit is qbuita correct except for reaction,
whirh will probably have to be omitted, but if
used should be connected as in various recent
diagrams. (2) Any simple two-cireuit tuner might
be used as, for instance, Fig. 1, page 670, August
10th issue, with the addition of a switch for paral-
leling the A.T.C. and A.T.I. for long wavelengths.
For wavelengths up to 20,000 metres both tha
A.T.C. and the closod circuit rondenser might be
0 003 mfda. (3) Yes. (4) Yoa, but if 2o about a
45.volt battery should be used to allow for the
drop through the anods resistance.

“ X Y.Z." (Seaham Harbour) csks (1) For
a circuit to fulfil certain requirements.  (2) Values
of condensers and resistance fo wse.

(1) See diagram (Fig. 8 ). (2) The anode
resistance may be 50,000 ohms ; grid leak 1 megohm
and coupling condenser 0-00Z.

«+ J.P.N."" (Frieborg) rafers to the article by
7. P. Kendall in the fasue of June 3rd, and asks
under what condition i {4 possible io wse reaction
eoil for amplification, and not for heterodyne.  (2) If
a frame aerial can usefully be connected fo an outdoor
aerial. (3) Since a certain amount of rechification
occura af each stage of resistance capacity amplifier,
if the intervalve condensers should be increased in
capacity to pass on the L.F. pulses arising. (4)
Refers to the article on page 18, April laf tesue,
and asks whether the sntervalee capacity of 0-003
mfds. there quoted is not too greal.

(1) Conditions on the use of reaction are given in
the article referred to. For amplification without
hotarodyne effect reaction coupling must not be
great enough to cause the set to oscillate. This can
be asaured either by using a very small reaction
coil or by preventing too close coupling hetween it
and the tuning coils.  (2) Not as & ruls, but special
diroctional effects may be obtained by the use of
fromes in conjunction with external aerials. (3)
No, this is undesirahle as it introduces less efficiency

THE WIRELESS WORLD AND RADIO REVIEW

SerrMBER 23, 1022

in the amplification of the H.F. component. (4)
In our experience this is excessive except for very
long wavelengths.

““F.W.G." (Finchley) sends a shetch of his
set and asks (1) If the coils are all connected, though
only one is tnserted for o time, wonld if result in
“ dead-end " losses  (2) What type of reaction
would be beat with the sef,

(1) Yes, probably of a fairly serious nature, even
without the tapping scheme suggested, which is
quite hopeless as it permanently connecta the
coils in a large number of ways. Whenever you
switch for a particular connection of a particular
eoil you will find that you have s variety of sections
of other coils in ecircuit at the same time. (2)
Reaction could not be employed without the use of
entirely separate coils for the purpose, and see
recent notea on the subject. The best method of
gotting & range of this magnitude is by a set of
interchangeable slab coils, not connected in any
wWay.

“*RADIO ' (Bournemouth) refers fo the
article n an experimental station in the sasue of
June 10th, ard asks (1) If the alab coils could be
used aa loading coils. (2) If No. 28 wire would
do. (3) If the alab coils could be used with a switch
and stwds. (4) If an aerial 38° kigh and 48° long
s good enorigh,

{1} It depends on the wavelength requirsd,
about which you say nothing. Some indications
are given in the article referred to. (2) Enamelled
covered wire 18 not recommended for this type of
coil owing to the risk of the insulation being damaged
in winding. (8) Certainly. (4) Qute good.

“* SOLWAY "' (Whitehaven) sends a skeich of
a loose coupler and asks (1) For criticiem and the
marimum wavclength obtainable. (2) If = five-
oalve reciiver, with aerial as » , il recerre
2 MT, PCGG and FL. (3) If an alternahwe
arrangement of aerial will give belter results. (4) If
any set on the market will receire these stations of
Whitehaven.

(1} A 0001 mid. condenser acroes the AT.I.

- is hopelesa. None should be used on short waves,

and only about 0-001 mfd. on long. Your coupler
would be efficient up to about 2,000 metrea. (2}
FL ly, remaining stations wvery doubtiul.
3) This serial will give you a ronuch better chance.
a are doubtful whether this will give good resulta
with the restricted reaction to be allowed in future.
{4) We know of no set en which we should eare to
guarantee the desired results.

" AMATEUR '* (Stoke-on-Trent) sends a
aketeh of his set and asks (1) For criticiem. (2) How
to ndd a third and fourth valve. (3) If a ceriain
arrangement of his apparatus will give caparcity
i% , and if this can be obviated by scresning.
(4) What are the odvaniages and disadvaniages of
o) plugin fype H.F. transformers or selechive
switeh type ; (B) A.T.J. basket coil or slider type.

(1) The cireuit is 0. K. except that the condenser
marked N-004 mfd. shonld be replaced by a leak of
about 1 hm., (2) Sea Fig. 1, page 303, issue
for June 3rd. A threc-valve sat can bo huilt up on
exnctly similar lines. (3) You may get some
capacity troubles, We should advise you to get
over them os far as possible by the attention to the
exact position of parts and leads rather than by the
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use of sereans, which, however, may be some help.
(4) (@) Performance as a role is somewhat better
for plug-in type. There are no dead-end effects.
(b) The slider type givee almost continuons
adjustment, and is preferable except from the point
of view of saving of space.
‘*B.B.H."" (Eastbourne) encloses a diagram o

his set and asks (1) If he can receive C.W., spor
and telephony on it. (2) How much and what kind

l%
f1_+_ iy
W
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**IN DOUBT '’ (Staines).—Yes, for a short
wave range set. .

“E.T." (Newport).—(1) The reasona for the
poorness of the demonstrations are various. It ia
possible to obtain perfect articulation by wireless
with yuite clear = . In order to get thia,
the following conditions are essential. (a) The
proper *. (b) In the hands of someone
thoroughly conversant with its use. (c) Recoption

11
]
i1}

SN

]—lhll I—x»im

Fig. 1.

of wire should be wsed to wind the variometer formers
fo receive wavelengths of 300/3,000 meires. {3}
Winding details for primary and secondory couls
(4) Fora dmpmm of a circuit for fwo-step mnphﬁ-r
to be added to his

(1) No, we do mn like this t at all
The nearest satisfactory approach to it is the
American short-wave tuner of June 3Ird issope
of which it a to ba & r . The gri
lsak should gpu from the gnm ﬂghmh.grm:
as shown. (2) and (3) This type of construction
is unsuitable for such a range of wavelengths,
and we cannot give the desired figures. (4) See
diagram (Fig. 7) for a possible variation of this
type.

from & distance well within the range of the trans-
mitting station. We suggest that the ponrness
of the results hoard were dus to the failure
of (c), and faulty adjustment of the gear by the

operator. For really good results, musically speak-
ing, we do not ra-nm::unmli the i broad -
caating atations at more than 100 miles. (2) PCGG

very doubtful, 2 MT probably. Parie and Berlin

poesibly, as these stations use larger power.
(3) 1t 18 imposaible for us to recommend any one
of the many advertised sets, but you should use

saveral valvea,

"“"C.J.W. ' (Coventry) describes his sel and
asks the marimum and minimum wovelength o
which ke can fune.

|

¥

0§09

i

et —

Fig. 8.

““RAGS " (Watford) aske for a diagram of
a simple type of five-valve amplifier,

See diagram (Fig. 8), 'n which we have omitted
reaction na thia will probably not be allowed for
troadoast wavelengths.

“ GEORGIUS " (Crewe) asks three questions
about his set,

(1) Arrange a8 in the circuit given to ' G.B.""
(Fulham). (2) Capacity of condenser 0-0006
mfds. Probably the insulation of the glass con-
denser is in soms way defective. (3) Very little,
if at all.

Without taps on the secondary your minimum
will probably be over 1,000 metres, and maximum
3,000 metres.

“W.P." (Plumstead) asks (1) Whether con-
structional delails of a two-valve receiving sef, not
transformer coupled, Rave been given in past tasues.
(2) If not published, where such details can be obtained,

{1} Constructional details of such a set have not
heen given in a recent issue, but you will find a
great deal of information in Alan L. M. Douglas's
book, * The Construction of Amateur Valve
Stationg.” A saitable circuit is given on page 12,

UNIVERSITY OF CALIFORNIA
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" **H.A.C."" (Rotherham) encloses a diagram of
hiz sel and asks (1) For apy sugpested im ends.
(2) IT the grid circuit ahould pass through the fila-
ment rheostat, or of i may be as shorwn in diagram.  (3)
If a 15 Sullivan transformer will be O.K. for this
gef. (4) If a grid polenticmeter would mprorve
the sel,

(1) No, the set is guite 0.K. We cannot suggest
any considerable improvements, although filament
awitches to cut out the valves not required would
be man advantape. (2) The sugpested scheme is
all right, hut will give you 8 somewhat smaller range
of potentinl. (3) Yes. (4) No, a potentiometer
18 unneceasary with grid enndenser and leak.

““E.8."" (Highbury) asls (1) If he can wuse
152 ohne tele phones with a tranaformer on a crystal
arl : alao particulars of windings for thiz trans-
former, uaing No. 25 and 38 S W, enamelled
wire. (2) For the best type of valve and connec-
tions for note magnifier with a crytsal sef.

il

w

Fig. 9.

(1) The wires soggested are gnite unsuitable for
an efficiant transformer of this type, but if used you
might try & core ot 1" diameter by 6" long, with
0 ozs, of No. 26 and 7 oza. of No. 36 for the windings.
{2) Any hard receiving valve will do. Connections
may be as in the diagram (Fig. 9).

“* NEGATRON "' (Coventry) asls (1) Why a
cerfain receiver will not work. (2) For more suitable
valies or windings for his set.  (3) If PCGG should
be atrowg enongh to allow of the use of a lond wpeaker.
{4) If results on this set wonld be as good ns on a
aeven vlre receiver.

(1) We can only suggest unsuitable values for
the components, particularly inductances 2 and 3,
and the grid battery 6. The circuit is admittedly
tricky in operation. ({2) Two and three should be
suitable for about 5,000 metres, and grid batteries
anvthing up to 10 wolts. (3) Doubtiul. The
Cirrnit i5 intended partiealarly for shorter wave.
lengths, (4) This claim is rather far-fotched.
The same may be said in A similar sense of any
reaction cirouit, but in practico a limit is imposed
by the inherent stability of the valve. We should
be extremely surprised if you got as good results
g8 with a reven-valve set, except very occasionally
when vou happen to “ fluke * a particularly lucky
ndju:ltn\ent.

“*8.J." (Stockholm).—(1) The approximate
wavelength of your set will be 3,600 metrea. We
regret that we have no information about this
receiver, additional to that given in the article
reforred to.
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** G.B,"" (Fulham) sends o description of his sef
and asks (1) For o diagrom of connections. (2) If ir
will receive and 2 MT. (3) How hix
wavelength could be ynoreased. (4) If the apparaius
described would be of any wee in the ing of a
three.valvre aef,

TRl

" Fig. 10,

(1) See diagram [El&' . 10} {i} Quite satinfactory
for London ur serial is & very
good one, you may get n very weakly. (3)

By increasing the size of both coils. (4) Yes, all
the parta except the erystal eounld be used for thia
purposs,

"EGN.”{Wnkhijﬂhhwmadinm
mhamnmrm#ﬂwn, unng : -

ineffcien
The eirouit shown ia of & very ient type.
and mnmmﬂuﬁth;vﬁme

oonld

tuning condenser scross the anode eoil.
of ta H.T. and L.T. batteries on a two-valve
*set i unnmrjr and would serve practically
no useful purpose j.lultlhhutninr

has been given to "H.I.P."{Hﬁrﬂlg'mﬂch'_l
You can, of course, use peparate batteriee with
sach valve of this set if you prefer it.

“M.F."" (Folkestone) agsks re American short
wave funer described in June Bth dsrue (1) Suitoble
valuss for the condensera. (2) Whether fived or
‘W;T#l (3) If o crystal could be used in place

e,

(1) 00002 mfd. for the grid sondenser and 0-001
mfd. for the plate. (2)
but some slight advan might be obtained
mnki.ngthugri.dmﬂt::;r
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N «la ELECTRICAL
STON iy
| W INSTRUMENTS

THE WESTON "
MODEL 280 VOLT-AMMETER

Triple Range. 150/15/3 Volts. 15/1°5/0°15 amps.
This Precision Iostrement is especially moitabls lor 'Wirelees
Ressarch Work, ia.

Ifﬂllﬂnmmm“Mqu
E!H?nl‘:m—mnuﬂmm Fopgl ving

150 Vait l.-n?—-r-u' "ET. Batteries, st
0.15 Amp Rangs (150M A | Measuring H.T. current to transmitting
TilT,

tﬂ.ﬂm of Transformers, chaobes,
ol -
ﬁu.-- prting Hlament carrenis, ste.

_'iil muuu;;lﬂjnnu outpot or charging current of sccnmp-
NOTE.—The 3 voli range may be ased pajs sensitive]low range Milli-Ammeter.
SEVEN INSTREUMENTS IN ONE CASE
PRICE £1 5, less 20 per cent. Leather Case 15/ -
Writa Por Turthar particulars.

WESTON ELECTRICAL INSTRUMENT CO., LTD.

Audrey House, Ely Place, Holborn, E.C.1 MODEL £80
Telepbone : Halbors 2029, Talegrama ¢ * Pivoted, Smith. London.”
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«Radio Panelsm

AND RADIO PARTS

Before you decide on the Construction of

your set it will pay you to have particulars of
CONDENSITE

CELORON

Start right. The panel is the toundation. Con-
densite Celoron s waterproof, immune 1o atmo

spheric conditions, will not warp, has high service
and volume remstivity, high di-electric strength.

IIIIIIIIIII[DIAMOND FIBRE CO'- I'-l".r[’-IIIIIIIIIIII

HIGH ROAD, S. TOTTENHAM, LONDON, N.I5

TEL—TOTT. 2261-2.
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On Heterodynes

THE CONSTRUCTION OF A HETERODYNE WAVEMETER.

By PuiLir R. Coursey,
N the earlier articles in this series, which
were published in these columns a few
months ago, details were given for the
construction of several forms of heterodyne
oscillator. In all of these, separate plug-in
coils were used in order to obtain the necessary
wavelength range for the instrument. While
this is a very convenient method to employ
for the ordinary purposes of a heterodyne,
the wavelength calibration of the instrument
does nmot remain constant, since any small
change in the relative positions of the tuning
and reaction coils will alter the oscillation wave-
length independently of any change in the
serting of the variable condenser.
unless the coils themselves are very rigid,
slight distortions of the coil windings may
occur from time to time, which will cause
changes in their constants and therefore also
changes in the calibration of the instrument.

These difficulties can only be overcome
effectively bv building the coils into the
instrument, and fastening them securely so
that no changes can take place. When this
is done the simple heterodyne becomes a
heterodyne wavemeter which can be employed
not only for the accurate measurement of
wavelengths bur also for numerows other
radio measurements and tests as well.

While there are many ways in which such
an instrument can be constructed, it is not
necessary for many purposes to build it with
all the care or refinements necessary for a
standard laboratory wavemeter. Hence the
design of the instrument described below
aims at providing a simple apparatus which
will meet most ordinary requirements without
entailing an excessive cost In 1ts construction.

Further, .

B.5c, F.nstP., AMIEE.

The general outline of the arrangement
used follows that loyed in the first type
of heterodyne described in this series of
articles, in that an ordinary type of mducuw:ljr
muplnd oscillation circuit is employed, using
separate reaction and tuning coils (Fig. 1).

TILLE Tty

.
!

Inductively coupled oacillation circuil.

Fig. 1.

The effective wavelength range is from rather
under 150 metres up to approximately 30,000
metres, so that it covers most ordinary wave-
lengths encountered in radio . working, and
also overlaps the range of the short wave
heterodyne, which has been described in these
columns, It has also been found possible
to enclose the apparatus in a box of the same
outside dimensions as those of the above-
mentioned short-wave heretodyne, so as to be
uniform in style with that instrument.

The box is constructed of any convenient
hard wood, } in. thick, with outside dimensions
of 9§ ins. by 6 ins. by 41 ins. high, so that when
the top panel of } in.eboniteis fitted in position
the instrument will be 43 ins. high over all.

The top panel should be cut out from
ebonite } in. thick, to the dimensions of
9f ins. by 6 ins., and needs to have holes
drilled in it in the positions shown in Fig. 2.
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This drawing is arranged so that the positions
are ready for marking out directly on the
back or underside of the ebonite panel.

The sizes and uses of the various holes
lettered from A to S in Fig. 2 are set out below,
as it is not easy to label the individual holes
on the drilling diagram itself without unduly
complicating the drawing.

A = Holes } in. diameter, countersunk on
surface for screws holding ebonite
panel to box sides.

B = Holes for terminals, tapped 4 B.A.

C = Holes for screws for fixing valve
holder contacts, tapped 6 B.A.

D =Hole, 4 B.A. clear, countersunk on
front surface for screw fixing pillar
holding short-wave coils.

= Hole 4 in. diameter for spindle and
bushing of condenser.

F = Holes tapped &8 B.A. for condenser
scale pointer.

G == 4 B.A. clearing holes, countersunk on
surface for screws to hold cbonite
frame for long-wave coils.

H =1 B.AA. clearing holes for switch
spindles.

J] =6 B.A. hole for screw to hold brass
bracket of long-wave coils.

K = Two 4 B.A. holes for stop pins of

switch.

L =4 B.A. holes for switch studs, at
# in. centres.

M = Holes for bracket carrying con-

densers 6 B.A. clear, countersunk on
surface.

N = Centre of miniature tumbler switch
for filament circuit.

= } in. diamater hole for switch spindle
(0 B.A.).

Q — 4 B.A. holes for stop pins for switch.

R = 5 B.A. hole for stud to support end
uf o-01 uF condenser.

S - Four blank holes drilled and tapped
4 B.A. 10 a depth of 316 in. into the
ebonite. These are used for fixing
the variable condenser in position,

and ~would be required in other
positions for some patterns of
condenser.

When all the holes have been drilled and
tapped to the proper sizes, the edges and front
of the ebonite panel should be cleaned up,
and polished or dull finished as preferred.

TE:: front surface can then be engraved,
if desired, with the appropriate lettering, as
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if?qdimtﬁd in the plan of the instrument in
ig. 3.

For convenience in tuning, the inductances
fitted into a wavemeter of this type should
be subdivided into several coils. It has been
found possible to limit the number of tuning
colls to three in this instrument, and the
number of reaction coils to two. For the
longer wavelengths three duolaterally wound
coils are used, two for tuning and one for
reaction, while for the shorter waves two
single layer solenoidal coils give good results.

Ay '

Fig. 3. Plan of the instrumend, showing engraving.

The materials necessary for constructing
this instrument are set out in the list below,
from which it will be noted that it is proposed
to utilise ready-made duolateral coils and
variable and fixed condensers, since this
method is wusually the more satisfactory.
The construction of the variable condenser
and the duolateral coils, while quite easy, is
a tedious process without the proper facilities,
while the prices for which they can be pur-
chased are not prohibitive.

MATERIALS Usep IN CONSTRUCTION OF A
WAVEMETER OF THIS TYPE.

No. DESCRIPTION.
1 6oo-turn duolateral coil (inductance
approximately — 24,000 microhenries).
1 150-turn duolateral coil (inductance
approximately = 1,380 microhenries).

UNIVERSITY OF CALIFORNIA
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1 1oo-turn duolateral coil (inductance 1 Piece 6 ins. by § in. by 3/32 in. brass strip
bracket.

approximately = 620 microhenries). for valveholder and coil
1 Variable air condenser of maximum 10 § in. by No. 3 wood screws—brass
capacity = 00015 microfarad, with counter-sunk heads.
standard knob and indicating dial. 7
to 6B.A. by 7/16 in. cheese-head brass T * UV o
SCrews. I Vzq valve.
14 6 B.A. by § in. countersunk-head brass From the above, as well as from Fig. 3,
5CTEWS. it will be noted that a V24 valve is used in
10 6B.A. by 5/16 in. round-head brasg this instrument, as the low capacity of these
SCTEWS. valves renders them particularly suitable for
3 6B.A. hexagon nuts. use on the shorter wavelengths.
6 4 B.A. by § in. countersunk-head brass
SCTEWS. Ve woe
4 4 B.A. by } in. cheese-head brass screws.
6 4 B.A. terminals, with nuts and washers.
2 1 B.A. by 1} in. cheese-head brass screws. clikiia
4 1B.A. hexagon nuts. - N
4 o B.A. hexagon nuts. P i s
6 o B.A. brass washers. e : g
3 o BA. spn'ng washers. Fig. A Dsznm::sﬂ"?{ #&d::l'll'ﬂﬂ# for the T24
1 o B.A. stud 1} in. long.
5 Fixed condensers of capacities of 0-0013,

00026, 00040, 00053, and 0-0065
microfarad. (Duabilier type 600A
condensers are suitable.)

1 Fixed condenser o-01 microfarad capacity

(Dubilier type 577 condenser of this
?ﬂl‘i‘t iS Sl.'lil'.lhl-:}. I ]
1 Miniature tumbler switch.
12 4 B.A. by } in. by } in. switch studs. b:’ ib 'r
1 1} in. diameter ebonite knob for switch. j'_ .
3 8B.A. by 3/16 in. round-head brass n- e
T Fig. 8. Dimensiona of the coniacis for the V24
Ph bronze strip for switches and Valve Holder.
ve holder—thickness approximately
0-015 in.
:u-m )
1
£ E
mBasy  want W
‘.
- — 3 + % i’ .—l k"
Fig. 4. The rigid confact Fig. 7. Showing how to arrange the F24 FValve Holder condocis, one

for V24 Valve Holder. of which iz held under the 4 B.A. terminal with a 6§ B A, screw for firing.
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The parts of the valve holder may next be
. Valves of the V24 type require

four contacts, three at least of which need to
be of springy material in order to retain good
contact with the valve caps. The fourth is

L]
LMK

mm:
) S i o
El:'.:::..'ﬂ é hY } # _1";
. % : |
I IO R

I BA SLNDW

Fig. 8. Arrangement of double-pole range muvitch,

dreferably a rigid contact. The last may
be bent up of 3/32 in. brass strip, } in. wide
to the dimensions shown in Fig. 4, while the
springy contacts are made of phosphor bronze
about o-01§ in. thick. The dimensions of
these contacts are given in Figs. 5 and 6.

Y

6 Mo, CLEASNTNG HOLE

=t
¢ £

@_ 3 pJ% e
— e Lm

-

WOLES. TREPED 884

Details of link and knob for dowuble-pole
range swileh (ebonife ).

Fig. 9.

One of the springy bronze contacts can be
fixed in position under the 6V — terminal,
as indicated in Figs. 3 and 7, the larter giving

Fig. 10. The siz-woy rangs switch.
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Dimiengions of pointer. imensions of link,

also the general arrangement and relative
positions of the other contacts.

The double-pole range switch may next
be prepared. The general arrangement of
each arm is shown in Fig. 8. Each switch
arm is built up of § phosphor-bronze strips
} in. in width, three of these being bent round
to press on the switch contact studs, and the
two intermeditate ones being cut short so as
to space the contact laminations apart and give
a better contact. The five strips should be
rivetted together into a coherent whole at a
distance of about § in. from the centre of the
spindle. The spindle or pivot for this
switch is a 1 B.A. cheese-head brass screw,
1} ins. long, which after passing through the
switch arm, is supported by a brass sleeve
5/16 in. diameter by § in. long, having a
1 B.A. clearing hole drilled through it. After
passing through hole H (Fig. 2) in the ebonite

1, washers, a spring washer, and nuts are
mtnﬁsmnnm:MHﬂdtdm
panel.

The two switch arms, pivotted
holes HH (Fig. 2), should be linked
by an ebonite link, the dimensions of which
are given in Fig. 9. This link is pivotted
to the switch arms by two No. 8 B.A. round-
head brass screws. In the centre of this link
a small ebonite knob is fitted. This may be
made of the size given in Fig. 9.

The studs for this and the other (six-way)
range switch should be } in. diameter by
} in. high, with 4 B.A. screwed shanks.

The six-way range switch may also be bult
up with five phosphor bronze strips or lamina-
tions, to the dimensions shown in Fig. 0.
The 1} in. diameter ebonite knob is screwed
to the switch arm. A piece of No. o B.A.
studding may be used for the spindle of this
switch, and may be screwed into the underside
of the ebonite knob.

For switching the filament of the valve on
or off, a miniature tumbler switch may be
used. No holes for this are shown on the
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drilling diagram, Fig. 2, since these switches
vary somewhat in style and dimensions.
The position of the centre of the switch is,
however, shown on that diagram.

In the filament circuit of the valve a fixed
resistance of 1 to 1} ohms should be fitted so
that a six-volt accumulator may be used as the

5 A CLEAR

EBONTE
WTHER e

BRACFAR |
s i L
L]

L |

Fig. 13. Platform for condensers,

supply, giving about 5§ wvolts on the wvalve
terminals. A straight piece of No. 36 Ferry
resistance wire slipped into a piece of sistoflex
insulating sleeving may conveniently be used
for this purpose, and may be used as one of the
. connectng wires in the circuit. A length of
from 4 ins. to § ins. is about correct.

The variable air condenser should have a
maximum capacity of approximately ©-0015
microfarad. This part is best procured ready
made but can of course be built up if desired.
In order that it may go conveniently into
the available space its fixed plates should
not exceed about 2§ ins. or 24 inms.
diameter. For a condenser of this size about
30 fixed and 29 movable plates usually gives
about the correct capacity value. The overall
depth of the condenser under the panel
should not exceed 4} ins in order that it may
go inside the box.

- -

FROM EACH ENG

Fig. 14.  Support for condenser plaiform.

The usual type of indicatung dial fitted
to these condensers requires a pointer fixed
on the cbonite twop of the instrument.
Dimensions for such a pointer are given in
Fig. 11. It should be fixed with two No. 8 B.A.
round-head brass screws to the two holes
marked FF in Fig. 2.
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At the front of the instrument two terminals
—marked “Phones™ in Fig. 3—are firted.
These should be provided with a short-
circuiting link so that the circuit may be
closed if it is not desired to use telephones with
the instrument. The dimensions of the link
are given in Fig. 12.

The next consideration is the fixing of the
additional condensers which are paralleled with
the variable condenser by the six-way range
switch in order to increase the capacty
range of the set. In the instrument here
described Dubilier Type 600 A condensers
were used, since these take up very little
mounting space, besides being of high
insulation resistance and having great con-
stancy of capacity. As there is insufficent

on the ebonite panel itself to mount
t near the range switch, they must be
screwed on to an ebonite platform
of the size given in Fig. 13. This should be

b e
IEE ®
w| (@] -lo|@E] e 8 @
| 5| = =& ©
ISR -®
o g
e
oy ] \\
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(7 :
- S 3D P LDNE
il | e
L h’
Fig. 15, Arrangemend of the condensers when

mounied on their platform.

supported from the 1 by two strips of
chonite of the size shown in Fig. 14, these
being secured to the instrument panel by
6 B.A. countersunk-head brass screws through
the holes marked MM M M in Fig. 2. This
platfform also serves to support one end of
another condenser (of capacity=0-01 micro-
farad) which is shunted across the telephones
and H.T. battery. The condenser used here
was of the Dubilier Type 577 pattern. Its
other end was supported by a No. § B.A.
brass stud screwed into the instrument
(hole R, Fig. 2) the metal case of the condenser
being clamped to this stud by two § B.A. nuts.
The general ap of these condensers
when mounted up on their platform is shown
in Fig. 15.
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EBOMITE DISC 2% DIA X ¥ THICK,
WITH 48A CLEAR HOLE IN CENTRE
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Frg. 16, Arrangement of mounting for long.wave coils.

The remaining points to be considered are
the mounting of the tuning and reaction coils,
and the wiring up of the set.

For the longer wavelength ranges the three
duolateral coils are used. These are clamped
between two pieces of ebonite as shown in
Fig. 16. One of these is attached to the

7 R . |
[ 8 [ ]
Ot
= | \
o xl.ll.
ELEARNST HOLE

-
4

o | i :
= .,_J\ :

BB CLF &RW =OLE

Fig. 17. Brass bracket for supporting long-wave eoils,

instrument panel by two 6 B.A. countersunk-
head brass screws through the holes marked
GG in Fig. 2. The second piece of ebonite
is in the form of a disc 2} ins. in diameter.
This is supported from the instrument panel

by means of a brass bracket bent up from strip
4 in. wide by 3/32 in. thick to the dimensions
given in Fig. 17. This bracket is secured to
the ebonite disc at the ends of the coils by
means of a single No. 6 B.A. countersunk-
head brass screw as shown by the sketch on
the left-hand side of Fig. 16. The |lower
part of the bracket is screwed to the
instrument panel by a No. 6 B.A. brass
screw into the hole marked J in Fig. 2. The
coils marked X, Y and Z in Fig. 16 are separated
from each other by ebonite strips 4 in. wide
by } in. thick, two strips being placed between

R
LR COLTE REmE CLEAR
b o |
O o0 o0 0D e,
i"‘"!"""'-:_-"'a"'"'t —l.|!_-|l.|'|-| 1 |
s el B [ R e —

Fig. 18. Terminal atrip for coils.

adjacent coils. In Fig. 16, coil X is the one
having 100 turns, coil Y the one of 150 turns,
and coil Z the one of 600 turns. The two
pieces of ebonite at the ends of these coils are
clamped together by two No. 4 B. A. counter-
sunk head brass screws into an ebonite rod
} in. diameter by 3} ins. long, which passes
up the centre of the coils.

It will be noted that near the top of the right-
hand piece of ebonite in Fig. 16, two holes are
shown tapped 6 B.A. These are to support a

c
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strip of ebonite, carrying terminals to which
the ends of the fine wire winding of the coils
can be connected. The dimensions of the
strip are given in Fig. 18. It has six holes in
it through which are screwed six No. 6 B.A.
countersunk-head brass screws, § in. In
length, these screws being provided with nuts
and washers under which wires may be gripped.
This row of screws and nuts provides a con-
necting means for the short-wave coils as
well as for the duolaterally wound long wave
coils.

The short-wave tuning coil consists of
25 turns of No. 20 5.W.G. double cotton
covered bell wire, wound with adjacent turns
touching on an insulating former 2} ins. in
diameter by 2} ins. long, the ends of the wire
being secured in place by passing through
holes in the former. A stout paxolin tube
forms a convenient support for this winding.

The short-wave reaction coil consists of
8o turns of No. 28 5.W.G. double silk covered
copper wire, wound with adjacent turns
touching, on an insulating former 1 ins.
diameter by 2} ins. long, the winding being

to occupy the centre of the length of
this tube. A paxolin tube may again be used
for this purpose. These two coils when com-
pleted are arranged concentrically, and clamped
between two ebonite discs 2} ins. diameter
by }'in. thick, as shown in Fig. 19, the two

404 SR
B vt o m C3a MEAD
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CUTCE Col A SR
ECE D00 B
[
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THROLGH [HRONTL OSE 4 £h Vg DML TER TAFPED 484
T THE TWOD BDDS EACH BN

El

é

T HOLE TAPPLDABA
Arrang=ment of short wave eoils and
S0 poris,
discs being held together by an ebonite rod
} in. in diameter, passing up the centre of the
coils and screwed to the discs at each end.

Fig. 19.
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Before finally clamping up these coils the
space inside the smaller coil and between the
two coils should be filled up solid with

wax so as to maintain the coils rigidly in the
same relative positions.

cvev- ﬂ_;ﬂ:h
& A
0J AT

Fig. 20, Wiring for the wavemeter,

When completed this pair of coils is mounted
with its common axis vertical by means of an
ebonite rod } in. diameter by 1} in. long,
screwed to the lower ebonite disc by means of
a No. 4 B.A. brass stud 1 in. long, which also
serves to secure the lower disc to the ebonite
rod passing between the two discs as sketched
in Fig. 19. This lower ebonite rod carrying

" the coils is fastened to the instrument panel

by means of a 4 B.A. brass screw through the
hole marked D in Fig. 2. When in this
position the centre of the length 1

of the box, so that the axes of the two sets of
coils, bcmgll:nghtanglmmum:nnmhtr

eliminating such disturbing action, it is
able to short circuit any of the coils that are

b}rthcduuhlcpolcmngtmtch in the manner
shown by the connection scheme of Fig. 20.

This figure gives the wiring diagram for the

L]
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whole set, and it is desirable to arrange the
connecting wires as nearly as possible in the
manner sketched in this diagram, taking
particular care to space the wires apart as
far as possible and in particular to keep the
path through which the unused portions of
the windings are short-circuited as short as
possible.

The five fixed condensers, of which the
values have been given above, are connected
up to contacts 2, 3, 4, 5, 6 of the six-way
range switch, the condenser of lowest capacity
(viz., 0'00I 3. microfarad) being joined 1o
contact 2, and the largest condenser of 0-0065
microfarad capacity being joined to contact
6 _of the range switch.

" All wiring should be carried out in No. 18
S5.W.G. tunned copper wire as this is sufficiently
stiff to remain fairly rigid. Sistoflex insulating
sleeving should be used where necessary, and
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it is desirable to solder all joints and connec-
tions in an instrument of this type.

When the wiring has been completed the
instrument should be tested for the production
of oscillations throughout the entire tuning
range. A simple way of effecting this rest is
to repeatedly touch the grid terminal of the
valve with a moistened finger, when, if the
valve is oscillating, a sharp click will be heard
in the telephone receivers both on touching
and removing the finger from the grid terminal.
If oscillatons are not produced on one of
the ranges, the connections to the appropriate
coil should be reversed, while in wiring up it
is advantageous to bear in mind that when
looking at the coils so that the windings run
in the same direction, the connections to the
grid and anode of the valve should go to
opposite ends of the tuning and reaction coils

respectively.

The All-British Wireless Exhibition.

NOTES ON SOME OF THE APPARATUS SHOWN.,

HE present issue of this journal bears

I the date of September 3oth. This is

the date of the opening of the All-
British Wireless Exhibition at the Horticultural
Hall, Westminster.

As has already been announced in these
columns, the Exhibinon will remain open from
September 3joth to October 7th, inclusive.
Everything wireless which the British manu-
facturer has produced will be represented at
this Exhibition and whilst it will be the
endeavour of this Journal to refer to the
majority of the principal exhibits space will
not of course allow for a detailed description
of all of the very numerous pieces of apparatus,
though most of them no doubt meritindividual
notice and description.

In the following pages reference is made to
the apparatus to be seen on a number
of the stands and in a later issue those
products not referred to in the following
descriptions will be dealt with in so far as
space permits.

It is of course not possible, prior to the
Exhibition, to obtain information concerning
all the new types of apparatus which the
Exhibinnon will disclose, as details con-
cerning many of these will not be available
until the opening of the Exhibition.

Arrangements have been made by the
organisers of the Exhibiton for wireless
telephony transmissions to be conducted
specially for the Exhibition, when, at the
Horticultural Hall thes: transmissions will be
received and made audible 11 the Hall. A
special musical programme has been arranged.
Half-hour telephoiv transmissions on 360
me:res will take plice caily at 11, 3, 6 and
8 o’clack.

No doubt the Exhibiton will do much to
add to the popularity of wireless by introducing
the public to the possibilities which Broad-
casting is about to open up. At the same
time engineers and research students will find
in the Exhibition an endless source of interest.
A description of somc of the exhibits follows :—

The Zenith Manufacturing Co. (Stand
No. 3).

At this stand a complete range of regulating
resistances is shown Su.lta.b]l: for the adjustment
of current and voltage in all wireless and similar
circuits. These resistances incorporate many
Improvements.

A potentiometer resistance is shown ar-
ranged to permit the measurement of the
voltage amplification factor of any given valve
in accordance with the methods described by
Mr. P. R. Coursey in The Wireless World and

c a
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Radio Review of February 4th. -As this
potentiometer resistance is a very moderate
priced article it should be of particular i interest
to experimental workers.

New “ Zenite " resistance units are also
shown. This particular unit comprises a fire-
resisting tube on which is applied a suitable
winding of resistance wire ultimately embedded
at high temperature in a vitreous enamel.
As these resistances are then impervious to
moisture or oxidisation, the wvalue remains
constant, and they are specially useful for
various wireless circuits, especially as gnd
jeaks for large transmitting valves.

“ Igranic " Intervalve Transformer,

Other exhibits include high tension. trans-
formers, choke coils and smoothing condensers
such as are used for obtaining high tension
rectified current for feeding the plate circuit
of moderate power transmutting sets. These
transformers, choking coils and condensers
are made in a very large variety of ways to
fulfil all requirements, and to mimmise
the humming noise so frequently associated
with experimental telephony transmission.

Where continuous current 15 available,
accumulator charging is a simple marter,
and many types of regulating resistances are
shown suitable for adjusting the charging
current for the various types of accumulators
In common use, but when an experimenter
resides in a neighbourhood supplied only with
alternating current power, the problem is a
more difficult one, as in that case some form of
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rectifier or converter is essential. A variety of
rectifiers which will overcome all such technical
difficulties are shown.

Amongst accessories exhibited may be
mentioned grid leaks and condensers of all
kinds.

Igranic Electric Co., Ltd. (Stand No. 4).

The salient feature of the exhibit of this {irm
is the manufacture of coils for wireless work.
With a view to demonstrating the advantages
of the honeycomb type of inductance coil
an enlarged model of a coil is exhibited to
clearly illustrate the duolateral formation.

The majority of radio enthusiasts know
that this formation, by attaining the maximum
spacing between the various turs of wire,
reduces the self-capacity of the coil in
comparison with that of concentrically wound
coils, and makes sharper tuning possible
with consequent increase in signal strength.

Slab inductance coils, wound by the self-
forming cross-wind m:lwd are also exhibited,
as well as transformer cm]s which :mbnd;r
two methods of winding, vi:., the * paper
interlay * and the * cotton interweave.”

Three coil winding machines are actually
at work on the stand. One of these is employed
in making honeycomb coils, the second in
winding transformer coils with paper interlay
between successive layers, and the third
in making transformer coils by the cotton inter-
weave method.

“Igranic " Tappd honeycomb corl with 4-conboed

aribel.

The ingenious means by which the paper
is interlaid between the layers as the winding
proceeds, and exceptionally durable character
of the transformer coils made by the cctton
interweave method, is specially attractive.

Turning from coils, the exhibit is interesting
also because of the display of various rvpes of
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<oil-holders for rtuners. The * Micro-
Adjusta ” coil-holder is designed for exception-
ally fine tuning, where adjustment of coupled
coils needs to be carried out very accurately,
as in telephony. The * Triplug * coil-holder,
1s suitable for table use or for panel mounting.

The neat design and exceptional finish of
these accessories will commend them to users.

A patented method of mountng both
honeycomb and slab inductance coils is on
view. In this method, which is called the
** Gimbal ** mounting, the coil is provided with
pivots at right angles to its axis, so that when
tuning the coil can be rotated about its own
pivot as well as moved radially, thus affording
what might be described as a vernier adjustmenit.
A conspicuous advantage of this method of
mounting is that two coils connected in series
can be used as a variometer. A very interest-
ing and new design of honeycomb-wound
variometer is on view as well as one or two types
of intervalve transformers.

Harwell, Ltd. (Stand No. 5).

A new Replaceable Dry Battery for wireless
receiving sets is exhibited here. It is made
by Semaphore, Ltd., for whom this firm acts
a5 sales managers.

Each cell is stated to have about five times
the life of the standard battery and they are
made up in units of two cells, i.e., three volts
nominally. Each two-cell unit is connected
together with a special brass coupling (with
holes for tapping at any voltage) so that no
soldering is required. Either six or twelve
units are fitted 1n a box and any quantity of
such boxes can be put together where more
than-36 volts are required.

Any two-cell unit can be replaced at a very
low cost if one gives out, thus avoiding any
necessity of scrapping the whole barttery.

The ordinary high voltage Semaphore
Battenies are also being shown, but it is
<laimed that the new cell is distunctly novel
and a decided improvement.

A brass coupling for connecting ordinary
flash lamp batteries is also on view. Messrs.
Harwell also control the sales of the Solidite
Manufacturing Company, Lid., who make
moulded valve-holders of all rypes, knobs,
sliders and wvarious articles made out of
Solidite Insulating Material.

Voltmeters and ammeters for wireless work
are displayed and also an instrument termed
a " radio-gramophone,” which is a combined
valve receiving set and gramophone, contained
in a neat cabinet.

THE WIRELEsSs WORLD AXND RADIO REVIEW

855

T. H. Isted (Stand No. 9).

The above firm show an instrument de.-
cribed as the Broadcast Receiver ** De Luxe.”

It is designed to stand on a table, in a
vertical position, so that it may be moved to
any part of a room into which the aerial is led.

It has five valves, one being the detector
and the remaining four being L.F. amplifiers.

A filament resistance is fitted to each valve,
which serves also to cut out valves that are
not required. Any number can be used,
from two valves up to five, by means of
switches at the bottom of the panel.

A change-over switch is provided for tele-
phones or loud s

A distinctive feature is the utilisation of the
off position of a filament switch to connect
the aerial to earth.

The aerial and earth lead-in terminal are
in a small ebonite panel on the right of the
cabinet. The H.T. and L.T. barteries are
accommeodated inside and are easily accessible
by means of a small door at the foot of the
cabinet.

Everything being included in the cabinet, it
forms a complete receiving station in itself.
So simple is the operation, that once the station
has been calibrated to its broadcast station
and others that are within its receiving area,
and a note made of their positions on the con-
denser, it only needs two zcticns of switching
to receive the broadcasting.

Hart Accumulator Company, Litd.
(Stand No. 17).
The following * Hart”™ exhibus are
shown :—

High Tension Batteries.

1. “Hart" so-volt “ PL " type batteries,
in specially insulated ebonite boxes of good
design, contained in waxed wood cases with
outside terminals and regulatung switch (if
required). Capacity 1’2 ampere hours.

2. Special 24-volt* DPL " 3-plate batteries,
fitted in specially insulated glass boxes of
latest design. Thas barttery i1s entirely new, and
has no equal for the high tension arcuit of the
wireless system. (apacity 2'§ ampere hours.

3. 24-volt “ PL.3" type bartery, fitted in
specially insulated glass boxes, exactly as
above, but 1'2 ampere hours capaaty.

4. 2-volt “DPL.3" cell, in sealed glass

box.

. 2-volt “PL.3 " cell, in sealed glass box.
Items 4 and § are 2-volt cells as used
in the above 24-volt sets.
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6. Set of 17 cells (32 volts) for ship wireless
installations, as su for transmission work.
Lotw Tension Batteries.

7. Portable bartteries in cellulmd boxes
of various voltages and capacities.

8. Portable batteries in sealed glass boxes
of various voltages and capacities with wood
crates and carrying handles. This is a type
now greatly in demand.

9. “MEU” 1type “ splash-protected ”
accumulators. These are specially used for
portable wireless outfits, voltage 2, 4 or 6.
Capacities 10-100 ampere hours.

10. 6-volt portable accumulators in sealed
glass boxes fitted in wood crate with leather
strap handle. This size is of larger capacity
than wusuval, and is introduced tw meet
the growing demand for larger capacity cells
for multi-valve circuits. Capacity 67 ampere
hours.

General Types.

11. 6 and 12-volt * Hart ™ motor starter
and lighting batteries as used for replacement
on all makes of cars. Capacities 45-123
ampere hours.

1z. 2-volt “ AP.7" cells in ebonite boxes
as largely used by the Admiralty. Capacity
11 ampere hours.

13. Portable hand lamps in case fitted
with tumbler switch and 4-volt accumulator.
Capacity 45 hours light on one charge.

14. 2-volt inspection lamp outfits, firred
with accumulator. In demand for meter
reading work, inspectors, railway officials,
electricity and gas undertakings, etc.

15. “PL.3" type cells in celluloid boxes.
These represent the exact size to replace dry
cells in the usual standard type of flash lamp
case. They are a great saving in cost, and
are easily recharged.

All capacities mentioned represent actual out-
put based on continuous rating.

J. A. Coomes & Co., Ltd. (Stand No. 18).

A broadcasting receiving set of new design,
styled the * Ionophone ™ is exhibited on this
stand.

In the design of this receiver the variable
condenser has been eliminated and tuning 1s
done entirely by means of fixed condensers
and variometers, the latter of their own design.

The variometer gives sharp tuning over a
range from 200-3,000 metres wavelength,
so that the Hague concerts and Eiffel Tower
meteorological reports and time signals can
be obtained as well as all the ordinary broad-
casting wavelengths.
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The set 15 so arranged, in view of the
regulations of the P.M.G., that self-oscillation
is impossible.

The receiver consists of two radio-frequency
amplifying valves with a radio frequency inter-
valve transformer of the firm's own design,
a rectifying valve, telephone transformer, and
low resistance telephones.

Where extra amplification is required, a
two-valve audio-frequency amplifier is supplied
for attachment to the set.

In addition there are exhibited intervalve
transformers, telephone transformers and vario-
meters.

Cabinet + Anﬂn;}.ﬁqm# mn Jutubmn rl‘!i'r
C. F. Elwell, Ltd. (Stand No. 23).
Cabinet * Aristophones,” for drawing-room
use, having specially designed cabinets, which
are accurate period reproductions and contain
the whole of the wireless apparatus, including
batteries and * loud-speakers * form a special
feature of this exhibit.
The loud s has novel features, being
hand moulded of a wood fibre compound
to proportions which have been scientific-
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ally ascertained for the greatest purity of tone,
resulting in a shape resembling that of the
human ear. The wireless receiver is unusually
simple, and it is apparent that great care has
been taken to design an instrument with
very few adjustments.

One particularly interesting exhibit is a
lacquer-work china cupboard and bureau
of 1722, into which wireless apparatus
characteristic of 1922 has been built.

“ Aristophone ™ cabinets are shown in
Cromwellian, Sheraton, Lacquer, and Adams

styles.

An Elwell accessory. A * bull-dog ™ grip terminal.
Various types of special “ Polar " receivers
and amplifiers for long range reception and
various wavelengths are also shown.
Marconi’'s Wireless Telegraph Company,
Ltd. (Stand No. 24).

The exhibit includes several pieces of
historical apparatus showing the advance which
has been made in wireless science during the
past 2§ years, and also a number of the latest

THE WIRELESS WORLD AND RADIO REVIEW

8567

and in numerous foreign aerodromes is
shown. This is known as Type 12a
and is designed for use on land in
connection with the nawviganon of ships and
aircraft. It provides a means for accurately
determining the plane of received signals and
the absolute direction of reception. The
sensitiveness of this instrument is such that it
may be used for ordinary reception with satis-
factory results, and in this connection its
directional properties are of very considerable
value in the nce of ** jamming.” Change
from directional ion to uniform all-
round reception can be brought about instan-
taneously by the operation of a single switch,
and the circuits are equally suitable for the
reception of spark, tonic train, telephony or
continuous wave signals. The wave range
lies between 300 and 4,500 metres.

In conjunction with this instrument there
is also shown the Aircraft Wireless Tele-
phone Transmitter and Receiver, Type
ADz2, such as is fitted two Brnitish com-
mercial aeroplanes flying between London
and the Continent, and to machines in all

of the world. This set is primarily
E:ngnnd for wireless communication—tele-

* Marconiphone ** Type * V.27 Receiver.

wireless instruments. The latest pattern
Wireless Direction Finder, as installed at
the London Air Port for the Air Ministry,
and as used by the Brnush Post Office,

graphic or telephonic—between aircraft fand
ground stations or to other aircraft. Its chief
characteristic is that it combines in one box
both transmitter and receiver, connected per-
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manently by cables to a small unit which carries
all the handles necessary for controlling the set.
This small unit, called the * Remote trol,””

can be mounted conveniently to the hand of very compact space.

THE WIRELESS WORLD AND RADIO REVIEW
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enables a pilot, while flying, to have all the
necessary adjustments for both ing and
receiving either telegraphy or telephony in a
A small wind-dnven

The Marconi Eirection Finder,

the user, while the set proper can be stowed
permanently away in the most convenient
position. The principle of remote control

A Mareoniphone ™ Crystal Net,

generator supplies all power for transmussion .

There are several types of * Marconiphones ™
on view. These are special instruments
designed by the Marconi Company for the
reception of broadcast telephony in the
home. The popular models will include the
two-valve receiver known as Type V.2 and
two Crystal receivers known as the Crystal “ A ™
and the Crystal Junior.

The V.2 model has been constructed 1o
meet the new Post Office requirements,
which specify that the receiver must not be
capable of radiation. Reaction is not em-
ployed, but a throw-back circuit is utilised by
means of which additional low frequency
magnification is obtained. The “ grid con-
denser " method of rectification is employed,
and a novel method of runing is used in which
the inductance of a fixed coil 15 varied by means
of a copper spade. Inductance units are
interchangeable. The set has been so desi
that either “ R " or * Dull Emitter " valves
can be firted, the latter ting of the
operation of the set from cells instead of
accumulators. This receiver has a guaranteed
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range of 50 miles from a broadcasting centre,
on the broadcasting wavelengths.
The Marconi Crystal ** A ™ is an attractive

@

A Maieoni exhelid of historical ineresi—

An early coherer.
crystal model fitted with two types of
crystals, galena and carborundum. It

employs the same system of tuning as the “V.2,”

there is an automatic adjustment for the
carborundum crystal. There is provision for
wo pairs of telephones.

WIRELESS WORLD AND RADIO
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The Marconi Crystal Junior has two inter-
changeable crystals, galena and carborundum,
with automatic adjustment for the latter.
It has a single circuit tuning system, employ-
ing the * spade” method, and the range
is from 10 to 12 miles. There is provision
for one single earpiece headphone.

W. Robert H. Tingey (Stand No. 25).

The special feature of the exhibits on this
stand is undoubtedly the receiver, which
covers the complete wavelength range with
equal efficiency on all wavelengths and 1s
possibly one of the first instruments put on
the market designed to accomplish this.

H.P.R. Wireless, Ltd. (Stand No. 35).

Up to the nt the wireless recruit
has always been faced with two big difficulties
—how to tune his instrument quickly and

A Tingey Universal Receiver.
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An H.P.R. Tuner and Amplifier.

accurately to the known wavelength of the
stations he wants to pick up, and how to
recognise from the signals he is receiving on
his instrument the station which is transmtting
them.

By the use of the H.P.R. Patent Automatic

o

The ¥ Simpdex ™

IF'a'rrqu.e l'ﬁ FEFE

Wavelength Indicator, invented by Mr. H
Powell Rees, all these difficulties are cleared
away. ‘ Tuning-in" becomes as simple as
turning on a gramophone.

Each H.P.R. Universal Tuner includes
a specially calibrated wavelength indicator.
By setting the pointer to the figure
of the wavelength, the required station
is immediately picked up. If unknown signals
are coming through, it may usually be ascer-
tained in an instant which station is sending.
The operation is as certain as switching on an
electric light.

The Automatic Wavelength Indicator may
be described as an * indispensable guide to
the ether.”

The * Simplex ” Wireless Phone which
fulfils the conditions of the Postmaster-
General for * broadcast receiving,” is
thoroughly efficient and no wireless knowledge
is required for its manipulation. Gives the
concerts, etc., at their best by turning a
handle. Magnifying apparatus may be added
if desired.
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The Universal Tuner with wavelength indicalor,

Economic Electric Co., Lid. (Stand 15 a particularly efficient method for causing
No. 51). " feeble oscillations to operate a relay.

; : , Another instrument, termed an **Oscillator,™
An  instrument designed for recording js a device for adding in a receiving circuit
wircless signals is of -special interest. It 1o permit of the reception of continuous wave

employs the principle of two valves balanced  signals over a wavelength TARgE of 3,500/25,000
in opposite links of a wheatstone bridge which metres,

-8 ﬂ' ﬂ' 'O ﬂ' ﬂ L
— p—

A Valre Bridge used for Recording Wirelers Signals,
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The Dubilier Condenser Co. (1921), Ltd.
(Stand No. 36.)

The rapid expansion of popular interest in
all radio matters 15 emphasised by the exhibits
to be found on the stand of The Dubilier
Condenser Co. (1921), Ltd., which show the
principles adopted in the well-known con-
densers manufactured by this firm for use
on the larger wireless installations applied
to the uirements of radio receivers.

For use with wireless receiving apparatus
four patterns of fixed condensers are shown,
known respectively as the Type 600, with and
without grid leak attachment, the Type 600A
and the Type 577 condensers. These con-
densers are all constructed with carefully
selected mica dielectric and are built up on
the same principles as those adopted for the
larger power condensers.

The Type 600 condensers are made in two

tterns, one carrying clips into which a grid
cak resistance can be pushed, and the other
having tag connections only, to which the

The ** Dugon ™ attackm=nt for enalling the eleetric
H".ﬁ.l'-'rlf; wwtres fo b aed .I'i.l.l‘ pedel iy e rr'l-.ll.lp iwredfy
y r J_u'.l'_lrLg'.f '||H_|F| .rbl.

external leads can be soldered. These
condensers are enclosed in a moulded insulated
case and have very huigh insulation resistance
and the absolute minimum of losses.
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The Type 600A condenser is of very similar
type, but is designed for mounting on edge, so
as to economise the space requi on
instrument el. It 1s not provided with
clips for a grid leak, but merely with metal
tags to which connections can be soldered.
These three patterns of condensers are supplied
in any value desired up to o-o0o§ microfarad.

The Type §77 Universal Condenser is also
constructed with a mica dielectric and is

Candenser for use in receiving circui's fitted with
r'ﬁpul' b enrry leak resistance.

enclosed in a metal case. It is suitable for
use in wireless receiving and in low power
wireless transmitting circuits, for the pans
of telephone repeaters and many similar
purposes. Extreme constancy of capacity is
the main feature of this condenser, while the
metal case which can be earthed also forms
an efficienf electrostatic screen. This type 1s
available in any capacity up to 0-0I microfarad.

For the more elaborate types of receiving
apparatus such as are used by amateur experi-
menters and in the better class of broadcast

i—ﬂ.

T e—

Designed apecially for pancl mounteng, measuring
Conly 21" < ¥
receiving apparatus, special patterns of variable
air condensers were exhibited by this firm,
Variable air condensers (* Varicons ") of the
moving vane type are shown in three paterns,
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'suitable respectively for panel mounting, for
ordinary experimental purposes, and as a
laboratory condenser, the difference being in
the type of case fitted to the condenser.

A novel pattern of variable air condenser
(known as the * Sphericon ) is also shown,
in which the electrodes are in the form of
hemispherical skells, fixed and movable shells
being interleaved with cne another somewhat
similar to the arrangement of the moving vane

e — 1

r MMEPE S -

A Universal Condenser for wee in receivers and fow

FII':II.I':'-F‘F trireain iifers,
condenser. This arrangement secures great
mechanical rigidity and ensures constancy of
calibration.

For the simpler types of broadcast receiver,
such for example as the crystal receivers,
where great mechanical rigidity and extreme
constancy of calibration 15 not required, a very
compact form of condenser has been devised.

Self-contained 4-valee am plified receiver for brood.
gl I'-l"-:'!!'j'_ll'ill'_lrr, by Bodio Trestramenis, Lid,
This variable condenser has a mica dielectric
which enables comparatively large capacities
to be contained in a very small space.

An apparatus of special interest which is
also exhibited, is a device for enabling the
ordinary house electric lighting wires to be used
as radio receiving aerial. In the ordinary
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way it is not possible to utilise the house
as a receiving aerial without first
switching off the current at the main switch
where it enters the building, as otherwise a
short circuit would result and the receiver
would be damaged. The use of the “ Ducon *”
attachment obviates this. It is tested to
withstand 2,000 wvolts so that perfect safery
is assured with no possible nisk of shocks
when handling the apparatus with the current
switched on. The attachment is designed for
inserting directly into an electric lamp-holder
and is provided with terminals for artaching
a wire to the aerial terminal of the receiving
apparatus.
Various other patterns of standard laboratory
condensers and condenser units suitable for

Com plete single valve amplifying receiver for brood-
pasting on Stand 37,

both spark and C.W. wireless transmitters

are also exhibited, the latter including a
standardised condenser unit enclosed in an
aluminium case, which can be employed for
many patterns of transmitting equipment.
This unit is fitted with a special type of mica
terminal and can be used on circuits of which
the voltage does not exceed about 10,000.

The patented construction adopted in the
manufaciure of this condenser ensures con-
stancy of capacity and very low losses, even
when carrying considerable high frequency
currents.

UNIVERSITY OF CALIFORNIA
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Radio Instruments, Ltd. (Stand No. 37).

Residents in flats, hotels and places where
the erection of a wireless aerial 15 out of the
question, will be interested to learn that a
complete wireless receiving set enclosed in a
cabinet without any external wires or con-
nections of any kind has now been designed
by the above firm, and is exhibited art
their stand. The receiver illustrated here
comprises a 7-valve set with a frame aeral

Frome Aeriel Cabinet Recetver.

fitted to the lid of a cabinet of period or other

design in which is included a powerful loud
speaker, and the necessary high and low
tension batteries, the latter being accommo-
dated in a cupboard in a lower part of the
cabinet. To receive broadcast telephony, it is
only necessary to open the lid of the instrument
and to manipulate three knobs which control
the tuning circuits, when music can be heard
in a large room by a number of people. Doors
are]fitted to the loud speaker which can be
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opened or closed thereby reducing or increasing
the sound as required.

Three specially designed high frequency
intervalve transformers, fitted with tapping
points on the windings and controlled by a
coupled switch for simultaneous operation,
are connected with the first three wvalves;
the fourth valve acung as a detector, the last
three valves being coupled through audio-
frequency transformers, which are free from
distortion so that the resultant magnified
signal or speech i1s loud and clear. The
frame or aerial coil fitted in the lid is hinged
so that it can swing through an angle of
go degs. for obtaining the maximum volume
of sound according to the direction of the
transmitting station.

The manufacturers inform us that a series
of tests were recently carmed out with the
instruments fitted in a motor car while broad-
casting was in operation, and the results

=
g
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H.F, "J"rumfurmcr 15030, 000 metres, with 12
tevppimgs.

observed with varying distances from trans-
mitting stations. At 20 miles distance the
music was quite clear, but much weaker than
10 miles distance, at which latter distance the
music could be heard quite comfortably in
the car. In London the volume of sound was
sufficient to be heard outside the car.

The erection of an external aerial has
undoubtedly prevented many people interested
in wireless from installing a set. This objec-
tion has now been entirely overcome by this
cabinet set.

Other apparatus exhibited by this firm in-
cludes 1, 2, 3, 4 7-valve sets complete
with tuners and self-contained in one case,
and crystal receivers of variometer type.

High frequency amplifying units, condensers,
a loud s er, and telephones of a new rty
are inclﬁ amongst ﬂlcfh accessories shnwnF
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Experimental Station Design

(Continued from p. 795, September 16th, 1922).

These orticles, which appear in allernale iarues, are indended not only lo be a complele guide o those
mhwﬂnﬂ,bﬂmpmuﬂtﬂdﬁuﬁmmmnfﬂlhummpnumi; menial Stalivon.
Actual derigne will of necesridy in some instances be somewhat crude, in order that el made up withoul
.  Prociical working instructions are given where Jor the help of

those unacquainied wih the more simple processes of instrument making. Of course, where good workshop

Jacilities exisl, the designs may be readily
umduunn:mﬂuﬂ

apparalus,

, bearing in mind always thal where low-priced com
bﬂﬂﬂﬂbﬂdﬁmmm For those who do not desire o ma
will asmasl them in seleching the equ

nd paris
their own
their slaivonas.

descriphions pmeni
'!“.hmfmmnhuudmmjrﬂfmmmﬂuhﬂt{:umhdpm Murhwdﬂlnnd

whose first aim is to build a ssmple st capable
aldready familiar Lo many readers.

succeeding instalmenis, however, advance by easy dﬂpﬂ.

.

and in the course of the series the construstion of an elaborate station will be evolved.

XIII.—-SINGLE VALVE H.F. REACTING MLIFIER.
AN AMPLIFIER ARRANGED TO ELIMINATE INTERFERENCE BY RADIATION.

A view of the top of the instrument is

OR range, or for reception from
ka I;m!:i mnn:: 11:[1: nnnunrjr to shown in Fig. 1, in which all essential dimen-
unplu:r}rulmtm:up sions are given. The panel is sawn from a
frequency amplification. The unit to be sheet of f4-in. ebonite and all filed
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1. Loy oul of panel ﬂ{H F, Ampﬁﬁn‘ The lever on the left will be replaced by a knob,

if a fl?dmg lﬂ-ﬂmd of revolving inductance ia fitled o provide fighter renclion coupling.

Half full size.

dum'bndnmtmdudfmndingtnlm true and square to one another and

valve set, which may already be with
a reaction coil coupled to the aerial circuit and
followed by one or more note

exactly square to the front face. They are

finished by carefully sliding the panel edgewise
along a piece of fine emery cloth, nailed down
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to the bench, keeping the panel at exact right
angles to the face of the bench and exerting
even pressure along the edge.

Before drilling the panel the reader must
bring together any pieces of apparatus already
made up which he proposes to incorporate
in the set. He will require a variometer,
loose coupler, or any arrangement of two
formers that will provide a variable coupling,
an air dielectric variable condenser having a
maximum value of about 0-0004 microfarads,
a variable filament resistance, a wvalve holder
and terminals, wire, * sistoflex ™ insulating
sleeving and miscellaneous screws.

Holes for artaching the filament resistance
and valve holder can be made equidistant from
the ends.

G

f"l'r;, 2 onwtruet ool defails H_,F reraled b i poe

pariable coupling, End view,

The condenser shown in the figure is one
the construction of which has been given in
a former article.* It 1s attached by means of
four 3BA screws and may consist of about
one-third the number of plates shown in the
illustration explaining its construction, pro-
vided the thickness of the plates and spacing
washers are the same as those given. The

* Page 581, August sth, 1922, Sl
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capacity in microfarads for any condenser of
other dimensions, can be found by multiplying
the area of one side of one of the moving

i

«————— 358

Fig. 3. Side view, showing arrangement of the
inductance which is in the plate circusl of the
H_F. valve.

plates (less the ineffective portion in the centre
which is not overlapped by a fixed plate when in
use) expressed in square centimetres by 1,768
times the number of moving plates and dividing
this figure by the distance between the plates
(that is, the thickness of the spacing washers
less the thickness of the moving plates, and
dividing the remainder by two), expressed in

Fig. 4. Method of lerminalting inductance
windings.

The result obtained 15 divided
by 1,000,000,000.

millimetres.

UNIVERSITY OF CALIFORNIA
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The variable reaction coupling is arranged
at the other end of the panel, the controlling
handle of which balances out in appearance
that of the condenser. One form of con-
struction is shown in Figs. 2 and 3. A piece
of 3}-in. external diameter ebonite tube is
obtained with a wall thickness of from } in.
to #yin. and is carefully sawn to length,
taking great care by sawing to il lines
that the ends are true, and avoiding fracture
while cutting. The ends are finished by
rubbing on the piece of emery cloth which is
nailed down 1o t]lm:l: bench. This tube is attached

HIF AMPLIFICE WITH REACTION
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of 2-in. tube and is 2 ins. in length, Holes
are made in opposite sides at the exact cen

in. spindle

= e —{Tk~
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Fig. 6. Circuit dingram of reccting am plifier connected to the detector valee,  The terminaks marking

“A.T.1. " on the left are for connection o the secondary iaduclance or former reaction coil, coupled to the aerial
crreurt.

to the panel by means of two 2 BA brass
screws with countersunk heads and 1} ins. in
length. Ebonite spacing pieces fit over the
screws to hold the coil away from the panel.
These pieces have an external diameter of
4 m., a hole diameter of & in. to } in,
and are # in. in length. One end of each
piece is filed away to a hollow shape to fit the
cylinder. The reader is again warned that
great care is necessary in working big diameter
ebonite rube owing to its liability to snap.
The drill used for making the holes for the
2 BA screws and spindle must be put through
slowly and without excessive pressure. The
hole for the larger end of the spindle gives
clearance, the actual bearing for this end being
the panel.

e inner cylinder is cut from a piece.

Two small holes are drilled through the
spindle to pins made from about 18
gauge hard brass wire. The exact spacing of
these holes must be determined, as the dimen-
sion given in the diagram only applies when a
particular size of split washer is used.

In fitung up the formers the smaller one
is adjusted to a central position and held
by means of a lock nut. It is essential im
making this component that the holes in the
formers which carry the spindle are exactly
opposite to one another., An easy way of
ensuring this is to mark the positions for
the holes by standing the cylinders on squared
paper so that one of the lines becomes a
diameter and extending this line vertically up
the opposite faces.

The larger former i= wound with two
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sections, each § in. in width, of No. 20 D.C.C.
wire. The few turns required are, of course,
put on by hand, even though the reader may
possess a lathe, as the wire is rather stiff. The
method of fixing the ends of the wire is shown
in Fig. 4. Three pieces of strong silk ribbon,
{ in. in width, are laid on the former at equal
distances around it. Omne turn of wire is then

round over the three pieces and they
are then bent back as shown in * A" Two
more turns of wire, quickly and roughly put
G T R o X
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except one turn are then wound on again,
this time over the ribbon and securing down
the ends “ D." The last turn 15 tucked
through the loops and by pulling on the ends
“D ™ is brought down into position. B

The smaller coilis wound with No. 26 D.C.C.
in two sections, each § in. The end turns are
secured in the manner just described. Flexible
wires are soldered to the ends and must be
given two or three turns round the spindle

and passed on for connecting in the circuir,

P B

0.0, 5

Bl

-

Fig. 6. Wiring diagram. Ceriain variefies of valves require tighter reaclion coupling, which can be

obtained by substituting a sliding inductance for the revolving pattern shown on the right.

on, will hold the ribbons in place sufficient
to secure the first turn. By pulling on the
end “ A ™ the first turn can be brought down
in contact with the second turn and the three
turns pushed up into position. Tension must
of course be kept on the wire the whole time
and the beginning end can be bent back to
prevent it slipping through the loop in the
ribbon. The end “B" is buried under
subsequent turns. When the winding has
progressed to within about 4 in. of the
required distance to which the coil s
be wound, three more nbbons are laid on
the former so as to secure the ends “ C.”
The full number of turns are then put on
and the wire cut to length. Three or four
turns are then unwound, taking care not
to allow the whole winding to run slack. All

Hualf full size.

either through one end of the large former or
through two holes made between the two
sections of the outside winding, and on either
side of the spindle.

If preferred, coupled coils may be built up
to the design given for a high-frequency
intervalve transformer with coupled reaction.
Only one winding will be required on the
outside former, which should consist
of 44 turns of No. 24 D.S.C. wire, occupying
1} in. The inside former should be wound
full with No. 34 enamelled or §.5.C. wire,

This arrangement is most convenient to
operate and does not burst into oscillation
with small changes of adjustment. At a
position of medium coupling a very high

* Pag: 718, September 2, 1022,
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degree of amplificarion i1s obtained, entirely
free from any tendency to howl.

The windings given are suitable for recep-
tion on wavelengths of 350 to §50 metres.
For longer wavelengths finer wire may be used
for winding the inductances, or the turns can
be pile wound.

The components are assembled on the panel
as shown in Fig. 1. The levers are of a type
already described and the scale lines marked
on the top of the instrument must be slightly
staggered in order that the pointers may lie
along them. The scales may be either
scratched on the ebonite or carefully drawn
on paper and pasted on. [t is better, of course,
to have the scales and other labelling engraved
and this can easily be arranged by carefully
marking all labelling exact as to size and
position in pencil and putting the panel in
the hands of a firm undertaking this class of
work. The faces of the panel should be
carefully rubbed down as previously described,
with very fine emery paper before assembling.

THE WIRELESS WORLD AND RADIO
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The wiring diagram is given in Fig. s,
and shows the H.F. amplifying unit coupled to
the detector valve, wlfidl was formerly the
first valve in the receiving set. It i1s to be
noted that the grid leak is not connected
across the grnid condenser. For the puidance
of those not familiar with the winng up of
instruments, a practical wiring diagram is
given in Fig. 6.

Using this amplifier with an “R " type
valve, the coupling provided by the
turning inductance is usually sufficient to
give reaction effects, and produce amplification.
With V24" wvalves, which are specially
designed for high frequency amplification, the
shiding method should be adopted in order
to produce sufficient coupling. The ampli-
fying unit, when used on short wavelengths,
will give a marked degree of amplification and
by its use the experimenter can be sure that
he is causing no interference with neighbouring
sranons.

F.H.H.

A French
Wireless Exhibition

N exhibition of wireless apparatus
Ahas recently been held in Paris as

a section of the Concours l.epine.
The majority of the French manufacturers
of amateur radio apparatus and accessories
were represented, and had on show a numbe:
of interesting instruments.

Apart from complete sets, amplifiers, etc.,
of the usual types, attenton appeared 10
have been devoted largely to the construction
of many novel forms of frame aerial for indoor
reception, in which the actual loop wires were
concealed in the parts of articles of furniture.

Several arrangements of unit systems were
exhibited, some being of fairlv conventional

in polished wood boxes, but others
being of much smaller size and forming very
neat receiving sets when coupled together.
By the use of these devices, in conjunction
with concealed frame aerials, the installation
of a receiver for broadcasting becomes an
extremely simple matter,

P.R.C.

The Position of the
Grid Leak

N sets which employ the leaky condenser
Imet]'md ou rectification the position of the

grid leak has a considerable bearing upon
the quality of the results obtained. Among
amateurs of experience the practice is increasing
of connecting the leak direct between the grid
and one end of the filament, and this position
has much to commend it. In the case of
reactance—or resistance—capacity coupling it is
of course essential. To which end of the
hlament the leak 1s to be connected is a matter
of some importance, and depends upon the
valve used ; a few valves seem to work equally
well to whichever end it is connected, but the
majority have a definite right and wrong
position, negative in some cases and positive
in others. Hence, the experimenter should
never be satisfied that his rectifier is doing its
best until he has tried both, A desirable
refinement on one’s set 1s a single-pole two-way
switch to cnable one to make the change
without altering the internal wiring each time.

G.P.E.

UMIVERSITY OF
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Progress in the Broadcasting Scheme .
OFFICIAL STATEMENTS OF THE POSTMASTER-GENERAL AND OF THE

MARCONI

ANY statements have apdp:ared in the
general press with regard to the pro-
gress of arrangements for broadcasting

since the Postmaster-General first gave hus

official sanction to the consideration of such

a scheme in this country.

It has been realised by this Journal that this
subject is one of the utmost importance and
interest to all readers, and some impatience
may have been felt at the absence of any
detailed announcements of progress in this
Journal. The reason for the absence of
announcements up to the present time is a
simple one, there having been no announce-
ments to make which could be regarded as
being in any way comprehensive or marking
any definite step in progress towards the

realisation of the broadcasting scheme.

The position to-day is, however, different,
a real advance having been made, as indicated
in the following official statement, made within
the last few days by the Postmaster-General :

“ A conference took place on Sep-
tember 12th between the Committee of
Manufacturers and representatives of the
Postmaster-General in regard to the cniu-
cisms which he has had occasion to make
on the articles of association of the proposed
broadcasting company, and on the terms of
the proposed agreement between the com-

ny and the firms who will constitute its
individual members., Several of the points
raised by the DPostmaster-General were
satisfactorily met, and in two or three cases
in which the Committee felt unable to
accept his views they made alternative
proposals. These have led to agreement in
principle, and, so far as the Postmaster-
General’s criticisms are concerned, it only
remains for his representatives and the
Committee to settle certain details.

“ It appeared at the conference thar,
apart from the Postmaster-General's criu-
cisms, there were differences between
members of the Committee themselves,
which would have to be settled before the
broadcasting company could be formed.
It is understood, however, that considerable

COMPANY

progress has also been made towards the

solution of these difficulties. -

“ It was agreed at the conference that, as
soon as a settlement had been arrived at in
regard to the above matters, the Committee
of Manufacturers should call a meeting of all
the firms who desire to join the broadcasung
company (who, it will be remembered, must
be bona fide Briish manufacturers), at which
the whole situation will be explained to them.

“ In the meantime, the Postmaster-General
and the Commuttee desire it to be known that
membership of the broadcasting company
will not, of itself, enttle a member to use the
patents of other members in the manufacture
of receiving apparatus. In particular, the
Marconi Company claim to hold patents
which are necessary for the construction and
use of “ valve " receiving sets. The com-
pany have stated that they are prepared to
allow members of the broadcasting company
to use these patents on terms which can be
obtained on application.”

In addinon, the Postmaster-General states
that he proposes to withhold until the definite
formation of the broadcasting company the
issue of the simple form of licence for broad-
cast reception.

This delay in the issue of broadcasting licences
is not to hamper the issue of experimental
licences which are still being issued to all who
satisfy the Postmaster-General that they have
a sufficient knowledge of wireless to enable
them to make proper use of the licences granted.

This attitude of the Fostmaster-General
towards the issue of experimental licences is one
which can hardly be regarded with sansfaction
by amateurs and experimenters generally. In
the past it has been customary to issue licences
to conduct experiments in wireless telegraphy
without it being necessary to satisfy the
Postmaster-General as to any special scientific
qualifications or previous wireless experience.
The Wireless Society of London especially, is
taking up the cause of the amateur in this
connection, and it is to be ho that the
considerate hearing which the Postmaster-
General has always given to the expression of
opinion made by wireless amateurs and
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experimenters as a community, through the
channels of the Wireless iety of London,
will result in a modification of these unsatis-
factory restrictions to amateur activities.

But to return to the subject of broadcasting
and the progress made. Since, in the
announcement of the Postmaster-General's
referred to above, special reference is made to
the awitude of the Marconi Company with
regard to patents and the construction of valve
receiving sets involving the use of patents of
this y, this Journal sought out an
official the Marconi Company, Colonel
Adnan Simpson, and was able to obtain a
statement which puts clearly the position of the
Marconi Company with regard to their patents.

The following is the text of the statement
made officially by Colonel Adrian Simpson,
Deputy Managing Director of the Company.

“ In order to facilitate the formation of
the British Broadcasting Company, Ltd.,
which will hold the Postmaster - thr.nls
licence for the conduct of the broadcasting
service in Great Britain, my company has
agreed to give to the British Broadcasting

Company the free use of its patents for the

purpose of erecting the necessary stations

throughout Great Brntain. Furthermore,
my company has agreed to give to any bona

fide British manufacturer who becomes a

member of the Broadcasting Company a

licence to use the Marconi patents for the

purpose of man ing broadcasting re-
ceivers. Such receivers have to be of an
approved type and conform with certain
technical stpulations laid down by the

Postmaster-General. A large number of the

leading manufacturers have already ap-

proached my company and have accepted

a licence. Full details regarding the terms

on which these licences will be granted may

be had by any boma fide British wireless
man rer on direct application to my

Company.”

From an authontative source, this Journal
has been informed that only one or two minor

ints sull remain to be settled before the

'ostmaster-General will be in a position to
approve the Articles of Association of the
Broadcasting Company. The moment that
these Articles of Association have been
, broadcasting will commence, and
this Journal has good grounds for believing
that it is now only a question of days before
broadcasting in this country will become an
established fact.
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Notes

Broadcasting by the Prince of Wales.

His Royal Highnesa the Prince of Wales haa
graciously consented to " broadeast™ by wireless
telephony from York Housea through Marconi
Housa 2 L0, London,on the evening Gi%@tﬂhﬁr Tth,
an Addreaa to the Boy Scouts of Great Britain.
Thia Addresa will ba spacially directed to those
seoute who for various reasons are unable to be

resont in the afternoon of that day, at the great
Eail:,r being held in his honour at the Alexandra

Palare, London.

The Prince will speak by wireleas between 7.30
and 8 p.m., the Marconi House wavelongth being
360 metres.

In order that & maximum number of scouta may
listen-in on this occasion special arrangements are
being made with the Wirelems Societies throughout
Great Britain whereby they place their services at
the diaposal of loral troopa.

Rallway Experiments.

A syvetemn of trapsmission of telephony on electric
traina has been experimented with in America.
Messages are tranamitted electrically, partly over
a wire and partl t.h.mugh space. The experiments
which were mnguut.-ad v wireless engineera and re-
gamanutivu of four rallways, were carried out at

chenectady. Efforta were made to communicate
from & moving train to & sub-station three milea
away. The trolley wire, carrying current to the
electric engine or trolley car, waa used aa a carrier
of telephone communication by means of another
ourrent of different frequency, which was auper-
imposad on the wire,

This waa the first demonstration, says Practical
Engineer, of the application of ' earrier current ™
eommunication to the problem of communicating
between the head and rear ends of long goods
trains, or to expedite train operationa held up by
faulty block systems.

Expansion of Service between Amerlca and
Europe.

As atated in our 1ssue of Soptember 23cd,
new service has been opened in America of accept.-
ance of mesaages at telegraph and cable offices
for tranamission by the Radio Corporation Company.

The Radio Corporation of America announced
that an agreement had been signed between that
company and the Poatal Telegraph-Cable Company
whereby every office of the Postal Company in the
United States becomes an agency of the Radio Cor.

i p-:rmtmn for the acceptance of radiograms for trans-

misgion across the Atlantic Ocean and for the
delivery of radicgrams received from overseas for
points in the United States,

Thia important linking up of radio and wire
line services reflects the rapid growth of the Radio
Corporation’s overseas telegraph traffic since the
return of ita high power atations by the Government
after the eclose of the Great War,

These stationa transmit and receiva radiogramas
directly to and from England, France, Norway
and {.arm.u.nv and through I:unnmtlng stations
abroad, to and from all countries in Europe,
Agia and Africa.
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The contract just signed givee to the inland
commercial centrea and the thousands of amall
points reached by the postal system equal facilities
with those now enjoyed by the eastern cities men-
tioned, the Postal Telegraph Company performing
the same service for iograma of the Radio
Corporation of America as it does for cablegrams
to be transmitted by submarine cable,

With the coming development of high speed
wireless telegraphy the new arrangement will
permit the Radio Corporation of America to carry
out ita plans for the insuguration of & low rate
plain radio letter service to and from sll
points in the United States and E

It will be remembered that the Radio ration
of America is the outgrowth of the Marcom
Company of America. ,

Communication in Mines.

Intereating resulta were obtained by Birmingham
experimenters at the Baggeridge Colliery a fow
days ago. Efforts were made to transmit messages
from & depth of 700 to the surface. A
three-valve set waa The aerial was erected

by slinging a wire from & steal hoisting gear 100 fest
hﬂh to a girder of & reilway bridge. sarth wire
was clamped to the lower of & railway rail.

At firat the transmitter and 1ta serial wers installed
in the stesl cage, but considerable screening effect
was experienced. Testsa were made at various
distances down the shaft, and reception was found
to be clearer when transmission was made at the
lower pointa. This was thought to be due to absence
of structural steslwork, which might have caused
seroening higher up. Another sxperiment was
made by t-nhlrﬁ:.g the tranamitter along the wurhix
and carthing was effected by bringing a

of cable along the floor. serial was slun
between pit propa. Signals were clearly miwg
at the pit mouth, although owing to limited power
of the tranamitter telephony was woak. It waa
suggeated that the carbon in suspension in the air
was having an absorbing effect on the signals.

Calendar of Current Events

Friday, September 29th.
WimreLEss Sociery or HIGHOATE.

At Highgate Literary and Scientific Institute,
South Grove, Highgate, N.6. Annuel Genersl
Meeting, Election of Officers, Annual Report, ete.

BerveEpEreE axp Disrricr Rapro axp SciEstiric

SooreTY.

Lecture on ' Oscillatory Circuits,"" by Mr. A. Q.
Warren, M. Sc.

WesT Lowpon WirrLEss AND EXPERIMENTAL

ASsOCIATION.

At Brook Lodge, Ravenscourt Park, W.6. Lecture
by Mr. F. E. Studt on ** A Three-Circuit Vario-
meter Tuner.”

Saturday, September 30th. JJ
Opening of First All-British Wirelesa Exhibition,
to be held at Horticultural Hall, Westminster,
8.W.l. Closing date, October Tth. Open daily,
10 a.m. to 10 p.m.
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Sunday, October 1st.
Daily Mail Concert from The Hague, PCGG,
8 to @ p.m. B.S.T., on 1,085 metres,

Monday, October Znd.
ILELEY aND DiaTrRicT WIRELESS SOCIETY.
At 8 p.m. at Regent Cafd. Morse practice.

Tuesday, October 3rd.
Tranemission of tele at 8 pom. on 400
moteee by IMT Writtle v
GrEENwice WireLeas Bocrery.
At 7.45 pm. At Rangers House, Blackheath.
Ordinary Meeting.
Wednesday, October 4th.
PorTeMOUTH AND DisThRicT WIRELEBS
ARSOCTATION,

" Portable Receivers,”” by Mr.

Lectura on

Donkin.

WiIkRELESS AND EXPERIMENTAL ABSOCIATION,

* Gadgeta " Competition.

WireLEss SBociery or East DoRsETSHIRE,

At Branksome Liberal Club, Balisbury Road,

Upper Parkstone. At 7 p.m. Formation of
intar Firat Lecture on * Con-

struction of Bingle Valve Receiver.”

Thursday, October 5th.

Daily Mail Concert aa above,
Grascow axp Districr Rapio Crum.

At 200, Buchanan Btreet. First Ordinary
iﬂbmg of Winter Session. Ballot for Member-
Hug'ﬁsmw AND DisTrict WinELess Sociery.
At 8 pom. At H.Q., The Council House, Treaty
Road, Hounslow. Lecture on * Wirelesa for the
Man in the SBtreet,"" by Mr. 8. H. Nayler.

Sunday, October Bth.
Daily Mail Concert as above.

Monday, October 9th.
ILkrey axp Districr WireLess Sociery.
At 7.30 p.m. At Regent Café. General Meeting,
followed by lecture on " Capacity and Com-
densers,” by Mr. E. Stanley Dobson.
Tuesday, October 10th.
Telephony by 2MT Writtle as above.
Rapio EXpERIMENTAL ASSOCIATION.
(NorTinamaM AND DisTricT.)
First Meeting in new H.Q.

Wednesday, October 11th.

RepHLL a¥p Ditricr Y.M.C.A. WmeLgss
BoCIETY.

At 111, Station Road, Redhill Lecture on

" Condensers,” by Mr. Edwards.

FPorTeMoUTH AND DisTRIcT WIRELESS ABBOCIATION
Lecture om * Charging Accumulators by the
Noden Valve off A.C. ﬁaim," by Mr. R. Cole.
BrockToN AND DMatricr WIRELEas SocieETy.
At T pom. General Mesating.

Thursday, October 12th.
Daily Mail Concert as above.
Friday, October 13th.
WEsT Lovpow WikELESS AND EXPERIMENTAL
ABSOCTIATION.
At Stamford Brook Ravenscourt Park,
W.6. A popular lecture and demonstration of

latest ap tus made by Mesars. Burndept, Ltd.,
by Mr. A. O. Gibbons. -
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Wireless Club Reports

NOTE.— I'nder thia heading the Editor will be pleased to give publication to re ports of the meetings of Wireless
Cluha and Socictics. Such reports should be submitied unthowl covering letter in the exuct form in which they
are lo appear and as conaise as posrible, the Edior reserving the right to edit and curinil the re poris if necessary.

The Editor will be pleased to conslder for publication papers read before Socletles.

An

Asterisk denotes affillation with the Wireless Soclety of London.

'I;l’_llrtlﬂi and Experimental Association.*
on. Seoretary, Mr. Geo. Sutton, 18, Melford
Road, 5.E.22,

The meeting of the Asscciation at the Central
Hall, Peckham, on Wednesday, 23rd inst., was
marked by a good attendance and guite an rmess
ﬂhmﬁmwn‘hpﬂtupmmm
the little difficulties which they had anmunuﬂd
in their sxperiments aince the last meeting.
was to have besn a wireless ' gmdget ™ mg'ht-
with & competition for s prize offered by the
Eh-irmm.hut-nhrg‘ﬁ:lm iali that
an axtension was made for avent to take place
on October 4th.

A member had ssnt in & communication descrip-
tive of the methods of staining and finishing the
woodwork of home-made ap tus, but when
read, it was found to be less helpful than had been
hoped. The Sec stepped into the breach,
and off with the dictum that *' the whole
art of French polishing lies in the knowledge of
when to leave off rubbing,” gave the meeting
the benafit of his somewhat extensive sxperience.
Questions put, and other axperiences detailed,
showed that the chat had served the purpose
intended.

Quite a lot of business waa done in the matter
of the rumoured threats to the amateur's liberties,
and the SBecretary was further instructed.

The Finchley and District Wireleas Soclety.

Hon. Becretary (pro tem.), Mr. A. E. Field,
ﬂ. Hﬂl[ﬂ'm 'u-l.l'dlﬂ.l.. Niab

The firet mesting of the above Bociety was held
at SBquire’s Lane S8chools on Weadneaday, September
13th. The following elections were —
Chairman, Mr. Trusaler ; Treasurer, Mr. S8mith ;
Secretary, Mr. Field ; and Enmmtm Hr Bishop,
Mr. Macdonald Brown, Mr. Cooper,
Mr. Turner and Mr. {-‘mpmn. Tha ut-uu mutu;El
will be held on Monday evenings at 8 o'clock.

Twonty-eight membeara ware presant. A number
of suggeations were proposed, many of which wera
acoepted. At the close of the mesting, the Com-
mittee met, when rules and subscriptions were
decided upon. It ia hoped that all amateurs
in Finchley and district will become members ;
full particulars can be obtained from the Secretary.

Stoke-on-Trent Wireless and Experimental
L ]

Society.

Hon. Hmmhqr. Mr. F. T. Jonea, 360, Cobridge
Road,

At s mutTﬁnlthuﬂmmtj'lt- the Y.M.C.A,,
Haanley, on ursday, Beptember 14th, it waa
announced that permission had been received
from Mr. We to allow the members to use
the roof of the Mecca Café building for the purpose
of erecting an aonal.

Signals were received from several stations on
the Bociety's single wvalve *' Mediwaver' set,
only using a frame aerial inside the club-room.

Mr. A. Hackney (member) continued with hs
series of lectures on the construction of wireleas
B us, He demonstrated & new method

winding inductance eoils for tuners, to receive
the tranamissions sent out on short wavelengths
by the broadcasting stations and wireleas amateurs
holding transmitting Llicences. A sample ooil
was constructed and exhibited.

Members who have wirelesa receiving seta that
are not g the expectad results are invited to
bring them along to the club-room on Thursda de_'
night, when they can be tested and faulta clea

Liverpool Wirelesa Soclety.*

Hon. Becretary, Mr. C. L. Lyons, 76, Old Hall
Street, Liverpool.

A meeting of the above Bociety took place at
the Institution, Colquitt Efrput Lﬁmpuul
on Thursday, SBeptember lith.

A demonstration was made of the Bociety's
instrumenta, Mr. C. G. Williama explaining the
C. Mark 111 thres-valve amplifier.

The question box was then sent round and a very
interesting batch of questions resulted, which Mr.
N. D. B. Hyde dealt with in his usual lucid manner,
illustrating his explanations with very clear hlack-

board ’

Mr. F. P. Owen next demonstrated to the Ewwtﬁ
& very compact portable receiver, conmsting of bot
erystal and valve detector., This instrumeant
waa entirely home-made, including the outer case,
ewitches, tuning coils, telsphones, ete., and every
itemn, including the L.T. and H.T. batteries, were
houssd in the one outer case, Alth operated
in conjunction with the Society's indoor serial,
Hgnlhwmmnmdmﬂmmd“dﬂmtnr A
vote of thanks waa passed in favour of Mr. Owen,
and the mambers were invited to bring along lor
dumnnltut-i.ﬂn at any subsequent meeting home-

paratus of the same nature.

? Coulton, who has besan prominently asso-
uut-ud. with the Bociety for many years, gave a short
addreas. All regretted to learn that Mr. Coulton
has found it necessary to leave Liverpool for
London for a considersble period, possibly for

. Mr. Coulton was elected the Society's
sccredited tative whilst in London.

Another meeting was held at the same address
on Thursday, September 28th.

The first meeting of the winter session will be
held on Th.umin:.'. October 12th, at the Royal
Inatitution, Liverpool, when Professor E. .
Marchant, President of the Society, will deliver
an interesting address,

Glasgow and District Radlo Club.*

Hon. Secretary, Mr. E. Robert Carliale, 40,
Walton Street, Shawlands, Glasgow.

Thia Club resumed its activitiea with the Annual
General Mseting which was held at the club’s

new pramises, 200, Buchanan Street, on Wednesday,
Beptember 27th. At this meeting the election
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of office bearers, ate., was carried out in accordance
with the rules. Owing to pressure of private
business the President and Hon. S8ecretary did not
offer themselves for re-election, but suitable candi-
dates for these posts were nominated by the
Committea. There were some twenty-seven names
before the Committes as candidates for membership,
and thesa will ba balloted for at the first ordinary
meeting on Thurday, October Sth.

The club has arranged for a public exhibition
and demonstration of wireless reception at the
MecLaellan Galleries Hall, Sauchiehall Street, on
Saturday, November 4th. The Exhibition will
commence at 12 noon, and will continue till 8 o'clock
p-m. The Committee h to have a collection
of both ancient and modern wireless apparatus,
and trade firms who wish to be represanted should
send full particulara of offers to the Hon. Becretary
as soon s possible. Two aerials will be available.

FProfeasor G. W, 0. Howe, D.5c., M.LLE.E., haa
kindly consented to deliver an address at 3 o'clock
p.m., and special messages from continental stations
have been arranged for.

Ticketa for admission are s, each (including
tax ), and can be had from all club members and
the principal wireless dealers in Glasgow,

A syllabus for the ensuing season is in the courss
of preparation, and the Secretary will be glad to
have the name of any gentleman who can give
a lecture or otherwise contribute to the winter's
prugrammn.

Hounslow and District Wirelesa Soclety.*

Secretary, Mr. A. J. Rolfe, 24}, Standard
Road, Hounslow, Middlesex.
Apst. Secratary, Mr. J. H. Donithorne-Clark,

" Lorraine,”” Argyle Road, Hounslow.

A meeting of the above Society was held on
Thursday, September Tth, 1922, at the Council
House, Treaty Road, Hounslow, the President,
Mr. A. R. Pike, in the chair. On the Committes's
recommendation it waa decided to devote half-an-
hour on alternate meeting nights to Morse practice
in accordance with the wishes of a large section
of the members who are extremely anxious to in-
crease their speed. The following members were also
elocted to form an entertainmenta sub-committes
vy relieve the general committes from the work
entailed in organising fetes, public demonstrations
and other social engagements which the Society
purposed  holding during the forthcoming winter
months :—Lieut. Walker,s Mesars. Blakeley, Clark
{Asat. Secretarv). Fletcher, Ladley and Myland,
with the Presidont and Secretary ex officie.  The
Hociety has also in the course of preparation ite
svllabus of lectires, and in addition to lectures
by the more advanced members on general meeting
nights, the following dates have already heen
booked :—Lieut. Walker, October [4th and Novem-
her 23rd, 1022; January 18th and March Hth,
423, ; Mr. 5. H. Navler, October Sth, * Wireless
for the Man in the Strect,” November Bth, * Wire-
less for the Beginoer,”” December [4th, " Valves
for the Heginner," January 4th, ** Wireless - Pas.
birmer wned Profession,” February 15th, " Hints for
the Teacher and Student of Wireless,"" March 20th,
“The Lideal Wireless Man: His Character and
Training.'”

At a further meeting of the Society on September
14th, at their headguarters, Mr. A, R, Pike in the
clanr, & st enjoyabile ovenimg was spent. In
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addition to a large number of new members being
accepted, the Society had the pleasure of welcoming
Mr. Fellows, of the * Fellowa Magneto Co., Ltd..” as
a Viee:-President. He expressed his intention of
assisting the SBociety in every way he could. and
before leaving handed to the Treasurer ten guiness
as an oxpression of will. Lieut. Walker,
also & Vice- Preaident, then rose to addreas the meet-
ing, stating that it was his intantion to roughly
explain some of the points which had recently
been before the Committee. He described the
necessity for an entertammenta sub-committes,
to whiri; he strongly urged the members to bring
their ideas. He explained to new members why
arrangements for the working, ete., of the Society
were submitted to the general meeting, the poss-
bilitiee of amateur transatlantic transmission,
and the still greater neceasity for Morse practice.
The reat of the evening was taken up with the
démonstration of & portable set made by a4 member,
Mr. Marchant, and included reception of telephony
vria the local Council’s power mains.

The SBecretary will always be ploased to receive
applications for membership from any lady or
gentleman,

The West London Wireless and Experimental
Association.*

Hon. Secretary, Horace W. Cotton, 19, Bushey
Rond, Harlington, Middlesex.

The meating held Thursday evening, September
L4th, was well attended.

Mr. O. 8. Puckle, of the Wirelma Society of
London, gave a lecture entitled, ** The Less Known
Forma of Telephone Receivers” This proved to
be & deep and intereating subject. The lecturer
divided telephone receivers into four sections, and
in turn sub.divided each section upon which he
ave a very fine detailed descniption as to thewr
unctions and results fortheom from vanous
experiments carried out by himself and others that
he had seen made.

At the termination of the lecture Mr. MPuckile
wis accorded a very hearty vote of thanks, Quwes-
tions were then asked and replied to fully.

By the kind permission of Major A. 5. Angwin,
[D.8.0., M.C., the rvlub meetings will in future
be held at Stamford Brook Lodge, Ravenscourt
Park, W.G., close to Stamford Brook ([Lhstrct
Railway) station, and furthermore the weekly
meeting night will now ba held on Friday evenings.
from 7.10 p.m, instead of Thursdays. It s hoped
that the members will su rt the Commiltese s
artion, as undoubtedly the better accommodatiun
and facilities offered will give the association better
results. The Secretary will be glad to give full
partirulars of the association on application.

Forthcoming events include : September 20th,
Mr. F. E. Studt, " A Three-Circuit Vanometer
Tuner.”" Oetoher 13th, Mr. A. 0. Gibbon, of
Engineer-in-Ulwei's Dept., G.P.0O.,, A popular k-
ture and Demonstration of Latest Apparatus
made by Messrs. Burndept, Ltd.

Belvedere and District Radio and Scieatific
Society.
Hon. Secretary, Mr. 8. G. Meadows, 1, Kentizh
Road, Belvedere, Kent.
At the Erith Technical Institute on Fnday.
September 15th, Mr. A. G. Warren, M_Sc., addreses—|
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the wwkl{vmting of the above Society on " The
Scope of Wirelesa.”” He mentioned that wireless,
although in ita infancy, was c ing so rapidly
that if one tried to construct the latest receiving
a tus it may be out of date before completion.

speaker mentioned it waa unfortunate that
during his student days too little attention was
paid to electroatatics, as this is the branch of the
electrical acience most in keeping with present-
day wirelesa,

The President, in thanking Mr. Warren for his
most interesting and instructive paper, remarked
that in his early days he considered electrostatics,
with ita pith balla, etc., & confounded nuisance,
but he now saw the usefulness of its application
in wireless phenomena.

Plymouth Wireless and Sclentific Soclety.

Hon. Secretary, Mr. G. H. Lock, 8, Ryder Road,
Btoke, Dovenport.

The second Annual General Meeting of the
Bociety waa hald on September 15th. The reporta
of the Becretary and Treasurer, showing the
Society to be in a satisfactory and flourishing
condition, were adopted unanimously.

Election of officera for the coming year then took

lace with the following resulta :—Chairman,

. B, . Monk, B.8c., M.J.LE. ; Vice-Chairman,
Mr. 8. F. Heal ; Hon. Secretary, Mr. G. H. Lock,
ALLE.; Assistant Secretary, Mr. P. Arbery ;
Treasurer, Mr, C. E. Harriz : Librarian, Mr. W.
Tregilgas ; Committes, Measrs, L. Voas, L. Currah,
8. F. Heal, H. J. George, H. F. Downes and Dr. E.

MceCulloch,
An Extraordinary General Moeting was called for
Tueaday, September 2iith to consi a complete

revision of the rules.

Full foulars of the Bociety will be fumished
on application to the Hon. Becretary, Mr. G. H.
Lock, B, Ryder Road, Devonport.

Sutton Wireless Society.

. Hon. Secretary, Mr. E. A. Pywell, * Stanley

.. Rosebery Road, Cheam, Surrey.

Rev. F. C. Leea, F.R.00.8., F.R.A8., has very
kindly accepted the Presidency of the Society,
and his expert knowledge of radio and kindred
subjects is of considerable benefit to the members,
The roll now standa at 26, and is steadily incrml}gg.
A two-valve set on the unit aystem is to be installed,
and the Society has already been presented with
an L.F. tranaformer and 0-0003 vanable condenser.

On Saturday, August 26th, by the courteay of
the Controller of Communications, Air Ministry,
& party of 186 spent an extremasly interesting and
instructive afterncon st the Croydon Aerodrome.
The wirelesa tranamitting and receiving gear was
woen, and the working explained to the visitors
by the inears in charge.

The members greatly appreciated the cordial
reception accorded them.

The Fulham and Putney Radie Soclety.

Hon. Secretary, Mr. J. Wright Dewhurst, 52,
North End Road, West Kensington, London, W.14,

At & meeting held on Friday, September 15th,
which was well attended, several new members
were admitted. Some of the members, notably
Measrs, Hart-Smith, Winnett, H. A. Gardiner and
Calver, offered the Society & collection of technical
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books, and it was proposed that a librarian be
elected. Mr. B. W. Martin was elected to this
post, and he will in due course notify the members
a8 to the books available.

The Mome buzzer class was started on S8eptember
2nd, and is in charge of Mesars. Winnett and
Calver. The Bociety ia to be tulated on
ohtaining the servicea of two such highly
technical instructors who have very kindly placed
their services at ita dis 1.

After the cloae of tg: business, Mr. Calwver
introduced Mr. Adama, of Wandsworth, the winner
of Meesrs. Belfridge’s wireleas competition. Mr.
Adams had brought with him Ee apparatua
which had won the prize. This consisted of & very
small and compact three-valve set with specially
wound transformers, and coils, the whole being
well made and finely finished. ‘I'l'mt-inmbainﬁ
limited, Mr. Adams could not go into much detai
of construction, but with the assistance of Mr.
Barker, with hatteries and accumulator, the membera
present hesrd some signals which were rendersd

loud and clear due to the ia]l winding and
wiring of the set. Mr. Adams has very kindly
misod to explain the set in every detail at a
E.:um meeting. A very hearty vote of thanks
was accorded to Mr. Adams for his very entertaining
hour and offer. Mr. N. A. Brown had with him
& two-valve set, also wvery neat and compact,
which was tried with very good mesulta, After
more promises from members of sets and parta
for trial, the meeting closed.

Judging by the liveliness of the ings,
and the interest displayed, the future of the Society
is weall aasured. :

The Lowestoft and District Wireless Soclety.

Hon. Secretary, Mr. L. W. Burcham, ** Gouzea.
court,'"” Cheatonut Avenue, Dulton Broad.

The above Society opened the winter asaaion on
Tuesday last, September 12th, when a very good
muster of members were preassnt.

Before the meeting started, the members’
attention was drawn to the fact that the Society
were indebted to Messm, Chipperfield, Ltd., Badio
Engineers, of Oulton Broad, for the excellent
four-valve experimental panel, which measures
about 2 ft. = 1ft. 6 in., presented to the SBociety by
them. The set ia very quiet in working and givea
excellent resulta, sspocially with talephony. When
the members were finally drawn away from hstening
to * Writtle,” Mr. R. J. Hudaon delivered his
lecture on *° Wheatstone Receivers,” which was
thoroughly enjoved by all present. Questions were
numerous, but the expert knowledge of the lecturer
enabled him to satisfy all queries.

Through the courtesy of Mr. C. Garrood a small
party of members spent a very pleasant afterncon
on August 20th in a motor boat omn the river
Wavenay. A three.valve set was taken out and
an merial erected betwoen two tress. Excellent
telephony, ete., was received during the afternoon
and Marconi House provided an hour's entertain-
ment after tea, much to the delight of some farm
hands working in a hayvfield close by, also various
ownera of craft cruising on the river.

The Society now meets every other week as from
the 12th inst. There is still plenty of room at the
club-room, Bt. Margaret's Institute, Alexandra
Road, Lowestoft, for more members.
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Leamington, Warwick and District Radio
Soclety.

Hon. Secretary, Mr. F. A. 8leath, 31, Archery
Road, Leamington Spa.

The second general meeting of the above Bociety
waa held at the Spencer Street Bchools on Thursday,
Auguat 24th with the Vice-President, Mr. G. H.
Champ, in the chair. Mr. Marriott gave an ex-
cellont lecture on " Aerials and their Construction.”
The advantages and disadvantages of warious
types were dealt with, and methods of rigging up
masts, spreaders, ete., explained. Mr. Champ
operated one of his sets (two-.valve), and some

resulta were obtained. The meeting termi-
nated at 9.30 p.m.

The third general meating was hald on Thursday,
September Tth, and in the absence of Mr. Hills,
who was to lecture on the conetruction of a tuner,
Mr. Bleath obliged with a few words on ** Induec-
tances,” and explained the methods of winding
Various types. Kfm discussion and guestions on
matters of interest, the meeting terminated ot
8.30 pm. Attendance at the last two meetings
was poor. Any gentlemen in the district who are
interested should communicate with the Hon.
Secretary.

Fulham and Chelsea Amateur Radio and
Social Society.

Hon. Secretary, Mr. R. 8. V. Wood, 48, Hamble
Street, Fulham, S.W.8.

A meseting waa held on September 13th at the
Society's temporary headguarters, the minutes
of the previous mﬁbh.nﬁl being read and accepted.

It waa proposed by Mr. SBaunders and seconded
by Mr. Patterson that the Bociety should apply
to become affiliated with the Wireless Society of
London, this being generally accepted, the necesaary
ute-]pl will be taken.

Juring a discusaion on reception Mr. Whitta,
a member, kindly gave a short but a:mdiﬂ
interesting lecture on the ether, which waa m
appreciated. There was an attendance of 37, of
whom two were visitors. The total membership
is8 now i), Ladiea are especially invited.

Swadlincote and District Radio Soclety.

Hon. , Mr. H. Bhakespears, 46, High
Htreet, Newhall.

Inaugurated but a week or two ago, the Society
is making rapid progrees and already the member-
ship numbera over 30. A meeting was held on
Woedneaday, September 13th, in the Haatings
Boad Schools st 7.30 p.m., when a discussion took
place on the rules, which were passed as framed
at the first maut-in[i{. It is hoped to find suitable
headquarters shortly. As to the apparatus, the
decision of the sub-committee that the members
construct their own was endorsed, Six new
membera were enrolled, and more will be welcomed.

Wireless Socle of Birkenhead.

Hon. "Secretary, Mr. R. Watson, 35, Fairview
Road, Oxton, Birkenhead.

A Wirelesa Society of Birkenhead in conjunction
with the Y.M.C.A. isa under formation. Will all
those in the Birkenhead district requiring particu-
lars apply to the Hon. SBecratary.

Huddersfield Radio Soclety.

Hon. Secretary, Mr. C. Dyson, 14, Y.M.C.A.
Buildings, John William Street, Hudderafield.

A SBociety has been formed with headquarters at
the above address. The following officera have
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been elected ;—President, Mr. Tom F. Brook;
Hon. Secretary, Mr. C. Dyson ; Hon. Tressurer,
Mr. P. Priest.

The club rooms are open on Tuesdays, Thursdays
and Fridays from 7 to 10 p.m. and the members
hops to start making & receiving sot for club use.
Demonstations and Jecturea are being arranged,
prominent local amateurs having offered their
sorvices. Membership is open to all having reached
the age of 18 years. The subscription is 10s. 6d.
pér annum.

A technical committee is to be appointed who
will be in attendance on club nighta to give advice
and assist members in making sets and improving
existing sets. The Secretary would be glad to
hear of persons desiring to become members,

The Durham City and District Wirelesa Club.

The meeting held on Friday, September [5th,
was devoted chinl:j: to sctual receiving sets. It
was decided that the lecture on ** Accumulators ™
Ly Mr. Geo. Barnard should be held over for & more
auspicious occasion, the intention being to hold

another open public meeting on somewhat similar
linea to the event on Friday, September lat, as
advertised.

The Chairman, Mr. 8. Kelly, openad the proceed-
inga by uesting Mr. R. W. Holmes, M.IL.M.E.,
to give & short address, which took the form of
some carefully chosen gqueries, thereby openi
quite a lot of discussion. Mr. BE. W. Rushworth
waa then called upon to describe his set. While
thoroughly ippmiuting the benefita of wvalve
reception, he atill had a great respect for the much
despised erystal, and pointed out the advantages
of an ordinary e detactor. Upon the invita-
tion of the Chairman the Hon. SBacretary answered
guestions spontansously, during which he revised

ain the action and function of a condenser, also

e spark method of producing high frequency
oscillations. He drew and explained simple trans-
mitting cirouits upon the blltibﬂll‘d

A question put to Mr. Bamard by the Rev.
Bothamley i resistance offered by the
insulation of an air gap com with the inertia
of o strong inductive ecircuit was ably ex-
plained di tieally, It was and
proved conclusively that although the resistance
offered by an air gap was much r than that
of & large solencid, yet thia insulation was broken
down, causing & spark at the terminals owin
to the inertia, that is, inductance of the soclenoid.

Mr. Barnard was requested to deascribe types of
aerial insulators and lead-in tubes. He handled
thia controversial subject excellently and exhaus.
tively, during which the ty used in the R.AF.
and Navy were described fully. At the close of
the gueation period the Hon. SBecretary drew s
diagram (his own arrangement) of a two.valve
receiver, which was. copied by all present.

A hearty vote of thanks was given to the members
who had so ably placed their kmowledge at the
disposal of the meeting.

Beveral new members were enrolled. The lecture
by Capt. Donisthorpe, of the Marconi Co., ‘will
undoubtedly prove a great success. No efforta
are being spared. Lantern slides and first class
apparatus will be used. A special concert is to
be transmitted at § p.m. from Newcastle for this
event,
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Questions and Answers

NOTE.—This section of the mogazine 18 placed af the disposal of all readers who wish fo receive advice
and information on mallers pertaining fo both the fechnical and non-technical sides of uwnreless work. Readers
ahowld comply with the following rules *—(1) Each question showuld be numbered and written on a separale sheet
on one side of the paper, anda ddressed '* Questions and Aneeers," Editor, Tae W:nmma Wortp axp Hapio
Review, 12/13, Hennetia Sireel, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their readers are ndvised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Foch communication senf in to be accompanied by the ' Questions and Answers "' coupon
to be found in the advertisement columne of the iasie current af the time of forwarding the quesiions. (4) The
name and addreas of the querist, which ia for reference and not for publication, to appear af the top of every aheat
or gheets, and unleas typewritlen, this should be in bloek capitals. Queries will be anmwered under the initials
and fown of the correspondend, or, if so desired, under a ** nom de plume."” (5) In view of the faet that a large
proportion of the circuils and apparaius described in these anmoera are covered by palenis, readers are advised
before making use of them, to satisfly themselves that they would not be infringing patents. (6) Where a reply
through the post s required every question aent in must be accompanied by a postal order for the amount of

la., or 3a. bd. for a manimum of four queations,

one fime,

In wview of the serious inferference which an
oscillating receiver con cause fo other receivers in
s neighbourhood, @ 1o understood that for broad-
casf wavelengths certginly, and possibly for all
wavelengihs, the Postmaster-General wiall in fudure
sllow no type of circust which is capable of oscillating
and so energiming the aerial, either directly or through
any circuil coupled fo it

The necessary consequence of (his restriclion i
that if reaction’ of the ¢ COMmE wwsed tn Lhe
past iz still employed, it must be in such a way that
the oscillation poind cannsd be reached over the
wavelength range of the receiver, however tightly the
reaciion coil is coupled, and with whalever values
of filament voliage or plate voliage the set w worked.

In order to comply with this requiremenent, it 8
essenfial that the reaction coil should be suficiently
loosely coupled to the aerial inductances ns not fo
sel up w:iltuiﬂm. or alternatively the reaciion might
be arra between the grid and plate eircuils of a
high frequency amplifier as shown on p. T15 of the
ierue of September 2nd.

We strongly urge renders who are making or using
sele of the wsual reacting iype fo either reduce
the amount of reaction which they can employ to
such an extent that they are perfectly satiafied that the
sed can never ocecillale or fo cud owd their reaction
endirely.

o

“ L. McM.'' (Maidenhead) asks for a diagram
for a three-valve cireuit fo fulfil certain conditions.
(2) If homeycomb coils be wused for FL. (3) Who
are 5 DH and 5§ DO. (4) f_flﬁ-tm::uﬂmnnppﬂﬁui
w the best way { uring three valves

{1) Cireuit of Fig. 1, page 435, of Ju.l'_v,r lat issue,
is quite a one. The L.T. battery is not shown,
but mnuﬂ connected straight scross any one
of the filamenta. (2} Certainly. (3) We do not
know. Theae are recently allotted. (4) With inter-
changeable plog-in transformers this one is the
beat ciroult ible. A potentiometer to the firat
grid would of some advan :

“"M.J.D."" Brussels) asks (1) What resistance
fo use with a 4-volt and ' Ora " valves. (2)
What H.T. to use. (3) If 4,000 ohms telephones
would be safe under such conditionas.

(1) Very little will be required, say,
a8 5 maximum. (2) About 40 wvolta,

2 ohma
(3) Tele-

(7) Four questions is the marimum which may be sent in af

phonee may be put in the H.T. cirenit without
rink, but it is unwise.

““E.L.G.R." (New Eltham) asks re the
super-regenerafive circutl mendioned in the July
23nd dasue (1) The marimum capacity of the variabie
condenser across the oscillation circuits. (2) What
wize basket coils to use for L1, L2 and L3 in the
diagram. (3) If basket coils may be wsed for L4
and L5, (4) What should be the voltage of the

(1) 0-0005 to 0-001 mfds. (2) LI, 80 turns;
L2, 80 turna; L3, 40 turns; all of No. 24 wire
with an internal diameter of 2. (3) No, use
h comb coils of about 1,000 and 1,250 turns.
{4) Up to about 12 volta, adjusted by experiment.

*L.S5.D."" (Brockley) submeta a sam af wire,
and asks how much would be sred fo make a
300 meires flat basket coil on lines described
it dhe June I fasue.

The wire submitted is quite unsuitable for the
purpose, as both the wire itaelf and the insulation
of it are rather too heavy and etiff. If used,
huwmmr. l.huut 60 turna should be sufficient.
~—{1}) No, special provision for con-
trol of the grid potential of this valve is Euma.nly

due to the inl grid battery. We &
risad if & circuit could be made to work
with much positive on this grid. (2) Yes, with

suitable adjustments of the other voltages. (3) It
ia undesirable that the frequency of the nlmllnlmll
should much exesod this wvalue. (4) The valve
mentioned is quite good, but almost any good
hard receiving valve should be suitable.

“D.8." [E-wit:nrll.nd} asks {l:| Whether his
aef wordd receive Hritish . Paris and
Hague concerta. (2) If one dﬂaﬂw valve, one
H.F. and one L. F, would be a more suitable combing-
tion. (3) If o detector valve followed by two L.F.
wowld be much improved by the addition of H.F.
welve, (4 Hi"M-l vollages to use with one “R™
and fwo " Ora " valves in this sed,

{1} You omit to give any description of the
set, but you are very unlikely to obtain PCGG
or British broadcasting in Switzerland. Faris
should, however, be 0.K. with any really good set.
{2) This combination is a very one. (3] Yea
{4) Six volta L..T. and 50 volta H.T. will be sufficient,
unless resistapce capacity H.F. amplification is
used, in which case 70 volts would be dasirable.
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“J.G.CY (Ealing) asks with regard to the
Reinariz tuner (1) If, in order o gel the Hague
telephony it is better to use an external coil or to
inerease the indernal coils and condensers, (2) If
the internal coils are increased, whether this wunll

decrease the efficiency on lower wavelengths, (3)
Dimensions for suitable coils.
(1) It is immaterial which is dene. (2) No,

unless any dead-end effects are found, and even
this can be got over by the use of two or three
dead-end switches to break up the eoil. (3) The
Eu!:vuﬂuud might be 6 x 4", wound with No. 22

**E.C.C."" (Weybridge) asks for a diagram of
a five-valve eircuil, arranged to give high frequency
am plification, followed by two note magnifiers,

See dingram, Fig. 1.
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“DATA '" (Manchester) has a sef which
ia capable of giving radiation, licence for which
has  been ﬂJllHﬂ by the Posimoster-General. He
asks for adeice.

The new Fost Office regulations will not permit
the use of reaction in any form which might umu':g:-n
the aerial, the object, of course, being to

careless operators from their neighbours
pleasure in reception. only simple way of
bringing your single valve set into line with Post

Office requirements will be to abandon the use of
reaction. In the case of & multivalve set, reaction
mlihe employed, providing that you do not react

nearer to the aerial than the anode cireuit of
the first valve, and that the degree of coupling
hatween the tuning cireuits and any part of the
amplifier is manageable.
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“"G.ON."" (Liverpool) asks (1) For_un issue
of “The Wircless World and Radic Review "
containing a description of the code used in the
Eiffel Tower meleorological reporis, with alleralions
and additions, if any. (2) For dimensions and
windings for H.F. transformers for 400 metres
and 1,00 metres.

(1) This information will be contained in an
article shortly to appear in The Wireless World
and Radw HReview, 1n connection with the series
which i now being contributed by Mr. W. G. W.
Mitchell. Particulars of the time signal trans.
missions from Eiffel Tower appear on pages 545/550
of the issue of July 20th., (2) For 40{) metres
use No. 38 DLW.S.| the windings being two layers
of 40 turns each on & 1™ former with about 5 mils.
of papor between the windings. For 1,000 metres
the transformers may be similar to the above,
but with B5 turpns por winding. Some £X Peri-
mental adjustment will probably be neccssary
to make the optimum values |:|uu_l_|1|. 1-|F]:|1

““R.B."" (Carliol) sends a circusd for criticism,

and asks what stations he expect to receive on if.

The eircuit shown 18 quite correct, but note
recent remarks on the subject of reaction of the

type shown. You might expect to obtain ships
off the west coast, and also the broad -
casting stations of Manchester and Newcastle,

and such land stations as Cullercosts,

** HETERODYNE ' (Shiplake).—(l) From
the symptoms you describe, we should suspect the
grid leak, or possibly there is an intermittent action
between the grid and filament on one of your
valves, Try changing both leak and walve, -m:l.
also test out all the connections thoroughl I!]
cireuit i not suitable for use for am-i
It is only intended for short wave work, n.:. up
to 1,000 meires. (3) Try Stanley’s * Wireless
Telegraphy,” but practice has changed so much
in the last few years that there is no really up-to-
date work on the subject in existence. (4) This
15 not necessary unless a grid condenser is used.

L “ ||-.'_.|I ' 2
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“W.R.H." (Oldham) is constructing a single
valve receiver, and aske (1) The direction of windings
of the induclances ; whether the use of §*° brass rod
as a shider will have a detrimental effect ; if the use
of dead end nritches will permit of receplion of
short waee telephony, and whether varnishing of
induciances will be detrimental by way of increasing
the capacidy befween the lurne. (2) What feats
should be made with a C. Mark Il amplifier for
the purpose of verifining tha! i is in good '
and whal s the mosi ruitable type of Osram valve
for use with such a set. (3) W the thres valves
that he already possesses are suitable for wse with
the C. Mark [l amplifier. (4) For the name of
the manufaciurer of a reliable type of H.F. irans-
former for aoddition of o loter date o the three-
valve L. F. sel.

(1) It ia difficult to state the direction of the
winding of the coils, but all you have to do in the
avant of the set not functioning correctly is to re-
verse the wirea to the reaction eoil. A brass rod
slider will have no senous detrimental eaffect.
Ebonite sliders cannot be recommended, unless
of substantial dimensions, owing to the tendenc
ebonite has to become distorted when used for suc
a purposs. Dead-end switches are to be highly
recommended in aerial and reaction circuita for
the purpose of efflciant reception of short wavea.
The coils may be shallased, and should be thoroughly
dried out bafore the varnish is applied. The shellac
will slightly increass the “"-“Pu“iun! the coil,
and for this reason vou should use double cotton
coversd wire for winding. (2) If you are in posses-
mon of a sensitive galvanometer giving several
degreea of deflection per milliampere it will be
guite easy for you to make teasta on the amplifier.
Alternatively telephone receivers may be used in
lisu of the galvanometer, but you may have diffi-
oulty, in distinguishing between the difference in
the intensity of the clicks you will get, indicating
whether the circuit is complete or broken. By
using a 4-volt battery with meter or telephons
receivers in serise with it, connect one lead to the
H.T. terminal and tap the other on to the valve
plate sockets. A deflection or loud clicks will in-
dicate that the circuit is not broken. Tapping
round over all other parts of the circuit will indicate
whether a contact exiats. This confirms the
correctness of the primary windings of the trans-
former. To teat the secondaries, join one lead
of the L.T. minus terminal and tap out along the
grids. The primary of the first transformer should
be teated for continuity across terminals L1 and L2,
and the second of the telephone transformer
should be simil teated by placing the leads
acroas the terminals marked * telephones.” "R ™
tvpe valves are recommended, though the " R4 "
will give very good results. The voltages as stated,
although not agresing with those given on page 4898
of & recent issue, are as in the figures you quote,
and derived from measurements taken directly
acroas the valve filaments. To advise an amateur
that he ia to place 3-8 or 3-5 volts acroas the filament
is of little value, as practically all instruments
are fitted with filament resistance, and all he wanta
to know ia the voltage of the battery he must
connect to the L.T. terminals. In order that a
difference of potential of 4 volta acrosa the filament
of an " R " valve may be obtained when working
through & resistance, it is frequently necessary
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to raise the acoumulator potential to § volta, and
particularly is this the case when s number of
valves are in parallel acroas a low capacity accumu-
lator. (3) If the valves you are in good
condition they should be quite suitable. (4) We
recomumend you to wind your own transformers
to data frequently given in these columns. The
design of the transflormer required depends upon
the circuit in which you Fmpoua to connect it.
We cannot advise the use of transformers produeed
by any particular manufacturer.

‘* REACTION '"" (Wood Green).—The looss
coupler deseribed s evidently of & trana-
mitter, and is not much uwse for reception, but
might give fair results up to parhﬁ 400 metres.
The aenal tuning condenser might 0-(02 mida.
in seriea with the A.T.I., and the closed circuit
condenser could ba 0-0{07,

“JG." (Palsley) asks the number of layera to
s duslateral coils, namely No. 28 D.C.C. for
an inside diameler of 27 and the winding width
1}, for tuning from 160 to 25,0 meires wih
a M condenser,

The number of layers required will be one for
150 metrea up to 20 for 25,000 metresa, with about
fix intermediate sizes to cover the whole range.

“G.5." (Marlborough) hAas a Aheterodyme
wapemeter circuil uidh a range up fo 1,500 melres,
and asks (1) For windings fo extend the range in
both directions, (2) [f alab inductances mounded
on a former with four aplit pine for making con-
neciiona will be saliafactory. (3) Why the 12.volt
Slash lamp battery supplied for H.T. runs doun
quickly. (4) Forasemi.aperiodic reactance capacdy
coupling for use up fto 1,200 metres,

(1) Various instruments of this type are made ;
you do not give us enough data to discriminate
betweesn them. We should advise the use of various
honeyvcomb coila aa listed by advertisera. The
capacity of the condenser would probably be
about 0-M15. This will enable you to choose
suitable coils for any range you may requirs.
{2) This mounting will be quite satisfactory, if it
18 po designed that the relative position of the coils
can be kept rigidly fixed. (3) These cells should
not run down rapidly unleas there is & leak due to
faulty insulation. We should advise yvou to test
thia out verv carefully. {4) If you want any
lgzmiabtﬁ aperiodicity yvou should wind with
about No. 47 Eureka- say 120 tums with tapas
at every 30 --but we ahould much prefor No. 34
copper with variable tuning condenser.

“PILGRIM'S WAY "' (Winchester) asks for
informafion with regard to certain wireless recording
ap paraius. ;

We have no actual experience of the recorder
you mention, but provided that it does not take
more than 25 milliamps, the Weston relay should
operate it satisfactorily. The signals to ba re.
corded should be L.F. amplified up to the desired
strength, preferably by means of vour C. Mark 111
amplifier, in addition to the mx-valve receiver,
if this 18 mostly high frequency. After the L.F.
amplification, vou should agan rectify through
one or more valves in lel with & switable grid
potential. The relay should be introduced in the
ancde circuit of these valves, and the recorder
worked through a local battery, generally of about
24 wvolts, through the armature contacts of the
relay.



BEO

“CW.T.” (0Old Swinford) s desirous of
receiving local amateur fele » also Croydon,
Paris, The Hague and Writtle, and asks (1) For a
good four-valve cvroust, (2) T.ic best bype of tuner
Jor recepii of telephony on 1B0/2,600 mebres.
(3) If it ia possible to oblain a tranamilling licence
for telaphony only for the purpose of experimental
directional work up to 20 miles without the necessity
of passing a test in Morse.

{l}ﬂu gircuit Fig. 2. This is fitted with
an intervalve H.F. transformer which is to be recom-
mended, for although H.F. amplification does
not m.n.pu[r to the same extent as L.F., 1t will

signals which any amount of L.F. amplifica-
tion -wlgnnnl:- render audible. As you are only
desirous of receiving telephony, which, axcepting
Paris and Croydon, 18 alwaye on 350 to 450 metres,
one H.F. transformer specially wound for these
wavelengths may be incorporated in the set.
If you are desirous of tuning in telephony stations
on other wavelengths, you must make the trans-

WV
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the recei circuits
lnmnnmliox tthumdnmthndn:l:‘ﬁmwuuld
bﬂﬂmmmhmnihrgﬂmndumntnurthm
each lead of the picture-house arc ply. This
however, you are not likely to be able to do. If
possible, arrange your aerial pamun,g direetly
away from the offending tmm

‘**BERLICK "' (Sou aska whether recep-
fon on a single mlmmmﬂh affected
by an aerial running parallel to overhead tram
wires 26" to 30° away.

This depends largely wn the tram system. In
some places induction uwader these circumstances
would quite prevent reception; in others, some
results might be obtained. The induction, of
COUTES, not be quite so serious as that of a
multivalve set. We should recommend you to
humthnlmdatnghtmglutathnt.mnm
if this ean possibly be

‘““ KEEN "{Wﬂtllrhﬂﬂhjurudmpmqr'
@ four-valve receiver, using one H.F., 2 L.F. and one

formers interchangable. For 300/450 metres wind
250 turns of No. 40 S5.8.C. wire on a 1" ebonite
former, cover with a single layer of empire cloth,
then wind on another 250 turns in the same diree-
tion for secondary ; the finishing ends are taken to
grid and plate. (2) ing use of the ecircuit
given, you should wind the serial tuning inductance
with Eﬁ turns of No. 22 D.C.C. on a 4" former,
and the reaction coil with 40 turns of No. 26 8.8.C.
upon & 3" former. (3) It is doubtful whether the
P.M.G. would be prepared to E;rnr.lt ¥ou @ telephony
tranamitting licence for di experiments
without you first satis{ly him that you have a work-
ing knowledge of the Morse code. Why not write
to the S&:mm:r of the Post Office. stating the
eircumatances,

** ROMUS "' (Brighton) asks how to cuf out
interference caused by the generator and arc of a
near-by picture palace.

Fig. 2.

rectifiing valve with A.T.1., C.C.I. and separale
reactance coil.

Seq diagram (Fig. 2).

« BEGINNER " (Stanmore) encloses a diagram
of his set, and asks (1) If it is suitable for all tele-
phony. (2) For details of construckion of frans.
Jormers and the capacities of the condensers 1, 2,3
and 4. (3) For details of construction of A.T.I. and
the wavelength of same. (4) If a certain ooil would
be switable for the L.F. Transformer for his sel.

(1) Yes. (2) (1) 0-001 mfds. ; (2) 0-0005mids. ;
(3) 0-0002 mids. ; (4) not strictly necessary.
If used, should be 0-00]1 mfids. For transformer
data seé many recent replies. (3) For the AT.IL
9" » 6" of No. 22. For closed circuit inductance,
7" % 8 of No. 28. (4) Core fairly satisfactory
if wound with No. 46 8.8.0. Specimen wire quite
unsuitable.
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“H.G. ﬂi" {Bristol) asks (1) Why hia single

ovalve sel gives o mignals, bud only o confinwots
buizzing whei the filminent is Grighteved, (2} How
For nake o reaclence coil to swil e AT, of Whis sef,

{1} The ecircuit disgram s guite correct, but
the information does not give us much help to
diagnose the trouble. We are inclined, however,
to sauspect a very faulty grid connection, or a bad
grid condenser. It is also possible that the grid of
your valve s making intermittent contact with
the filament. See if thoe nowsea still obtaim when
the grid condenser is shorted. Your telephones
glao may have & bad connection. (2) It is un-
Iihal}’ that the reaction will be sllowed with &
cirenit of thia rypa in the future, but if you ingist
on trying it, 4" = 2*' of No. 24 might'be a suitable
size for your coil. Reduce the number of turns
immediately if yvou find this amount sufficient
to make the set oscillate.

o

Fig. 3

** A.E.F."" (Finchley) asix (1) Whether scporrate
H.T. batteries are wequired for o five-valve sef,
visineg wome ' V24T and  seme a7 palees,
{2) For n wiring for n three-vadee LoF. panel fo
comply with cerfain requirements,  (3) For o boal
elecaling wrekh eertin wireless ronfrof probilema,

(1) No. (2) See diagram {(Fig. 3).  (3) Thers
i3 no publication which deals at all fnlly with this
sihject.

““*L.H."" (Bristol) wsku fur oula for constricting
i tuner for wee in aeriold renction eircuils, and giring
o paange af 15003,000 neetres aecith hia aerial,

The eoil in the serial eircuit should consist of
77 of winding of No. 26 D.OCC, on & 47 former,
ol might be provided with 18 tappings at inersos-
ing intervala along the indoctances.  The meaction
eoil should consist of 3" of winding of No. 30
H.8.C. on a 37 former, and may have five tappings.
You may find it difficult to tune aa low as 150 metrea
with this inductance, in which coase yvou might
construet two flat coils apecially for short wave
waork as described on p. 328 of the June 10th isane,

“"M.F."" (Folkestone) submiis o eircut diagrirm
of u two-valve receiver, and aaks for eriticism aned
wethod of wdding another ralve cirenil.

Your cirenit diagram s quite correct. We
would suggest that vou might extend the tuning
range, snd also obtein nereased signal strength
on shorter wavelengths, by arranging to connect
the serial tuning condenser in series or parallel
acrosa the ATl This can be done by means of a
donble coil change-over switeh.  Both secondary
anid reaction coils should be funed with sie dislect rie
variable  corslensers. When operating  2everal
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valves from a common H.'L. baltery, it is wdvisablo
not to connect ono condonser  right across Lho
tolephiones and H.E. battory, but to uso soparate
voncdonsers, one heviog the value of about U-HI1
mfds. for connection across the telephones and
intervalve transformer, and the other of wvalue

-II!I to | mid. acrosa the H.T. battery. The valua

of the grid condenser you show ia rather high, and
should be of the order of 0-02 to O-0003 mifds.
There in ne difficulty in adding & note magnifier
by connocting an intefvalve transformer in place
of the talephone receivers, and taking the leads to
grid and L.T. minug of the added valve, the tele-
hhunall boing connected between its plate and the

T. plus, A wiring diagram making use of the
eircuite, very similar to the one you alreasdy have,
is shown on page 37 of the April 8th issue.

“F.L." (llkley) i# making use of a siz-valve
receiver, and has difficully in the reception of Paria
tele phony, ita unable to receive POGG, shipping
signals only very ocecasionally, whilst amateur fele-
phony cannotl be heard, and nsks for criticiem of
his eircuid,

Your eircuit is in every way correct, and the
use of tuning condensers seroza Lhe sscondary and
reaction inductances i8 to ke rocommended. The
condensers bridging the primaries of the H.F. trana-
formers would certainly facilitate their action on
the particular wavoelength for which they are
requiread,  You might ey connecting the roadction
coil in series with the plate cirenit of the third
valva inslead of with that of the frst valve, You
might try nlso connecling the leads from the
tranaformor seconidaries to the LT, minue instead
of [.T. plus as shown., Unfortunately you do not
give the dimensions of your tuning coils. For the
recoption of short wave telephony we recornmend
you lo construct some special coils to the design
given on page 328 of June 10th issue.  The detector
vilve showld be one specinlly  designed  to give
goml rectification, sach as an “ H.4b" or Q"
and  you should experiment with several grid
vondensers and leaks in onder to get the grid
potentinl correct. The use of o potentiometer
to control the grid potential of the H.F. valves,
and snother to control the dotector valve, may be
found  helpful.

ARG (Acton) Aoy o Mark I C.W. st
arranged for tele phone tranamission and rece plion,
cenel weaka (1) For wiethod of adding one H.F. awd
fwo L.F. amplifiers to same, and (2) Whether an
r'rldﬂ.-r‘fr!h = R ,Ah"-hll fia f.‘w r.hfq'.ﬂ Frretedd weolli ?.Hl-r"'i'{!phﬂ!ll'
eonnecled arross ity ends o o satisfortory arrangment
Jur tele phony.

(1) We would recommend you to use an entirely
soparate circuit for reception, leaving yvour present
sl as it atanda for vse As w0 transmitter. A valve
fesigned for trensmitting purposes will not aet
AR @rn ﬂﬂmm\t ilotector, as will be wired  Tor
hrmglng in Aelephony,  This J.uumui 15 Full of
CircuUlls  COMprising & grﬂlt variely of H.F. and
I.F. amplifiers, (2} Thiz is quite a satisfactory
arrangement for small power, tl:ul.lgh the extent
of coupling between the two coils is eritical.

YGUG.S." (Palmer's Green) asks (1) For o

circuil fo use cerfain gear. (2} How induclive
reaglance 1o obfwined with slabh inductances. [3)
ol " omirlees,

If G aingd Gl polts are too high for
(1) Hee Fig. |, page 465, Jaly Sthoissae, and many
aitmilar virewits,  (2) By bringing  the eoils ologe

| -
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together in almost any convenient way. (3) A
filuinent resistance of say 5 ohing will bo necesaary.
H.T. battery voltage is high but will do no harm.

“C.R." (North Devon) s consfrucling a
five-malve receiver, and wishes lo Enow the number
of plates required for the construction of the various
condernaers,

The aerial tuning condanser should have a capacity
of between 0-001 and 0-0015 mfds. If the
hatween the plates ia /64" and the platea E;ﬂa
a thickness of 20 gaunge 5.W.(G., then 31 fixed and
30 movable plates will give a capacity of approxi-
mataly 0-0014 mfds. The grid con should
have a valus of Ei’:}:mllmﬂulr 0-0003 mfds, and
should consist of three plates, with an overlap of
1=} separated with mica two thousandthe of
an inch in thickness. The middle plate will i'nrm
one terminal of the condenser and the remaining
the other. The condenser that bri “the primary
of the first L.F. tranaformer should have a value
of about 0-002 mfds. and should consist of 156
plates of similar dimensiona to those of the grid
condenser, The condenser that brid the H.T.
battery may have a value up to (-5 mfd., and should
ronsiat of about 21 tin foil plates 21" < 4" with
waxed paper dislectrie,

“W.MeN."" (Stamford) refers to the Armafrong
rupEer-regeneralive  circuil, and asks (1) Whether
feaneyenmb or duolateral coils are suitable for the
infactances.  (2) What make of valve 18 recommended
for wae in the cirendt,  (3) The values of the variable
rondensers across the inductances and the fized
candringer acroas  the telephones, (4) Whether a
Brown doverd erm:fcrr wnay be interchanged with head
tele phones, retaining the same condenser, '

(1) Coils of this typs may be used. The indue-
tances L1, L2 and L3 are of a suit®ble value for
bringing in the required signals, and should pre-
ferably all o bridged with wvarisble condensors.
L4 and L5 are of larg> value auch as will set up
oacillations on  wavelengths just above audibla
frogquancy. (2) This circuit was originally deaigned
and rocommeoendasd Tor use with apecial varioties
of Amsriean valvos, but it will work quite wall
with British valves of the usual * R "™ type. A
Q" or " R.db” would give quite good results
in the first valve circuit, whilst a * V24 " might be
ebnnectod in the oscillator eirewit.,  (3) Maximum
annky mfds, Telaphone condonser 0-001 (o 0002
mifids, (4] The l.nli:-plmnm may ba interchanged
with a Hrown loud speaker, provided the lowd
apenkor iw of high resistance, though we do not
tuink that by uasing this circuit youn will obtain
aulliciant  amplifieation for operating the loud
apeakar on telephony.

“T.T.C."" (Southgate) refers fo the eireuif
grvwen on page 574 of July Th fuswe, ol osla for
sizes nf roils, condensers, ele.

Hieca of inductances dependa ontirely upon the
range of wavelength to which it is deaired to tune.
We would recommend vou to use interchangeable
roils fitted with plugs and sockets. Within the
aerial circuit may be a single coil arranged to plug
into a4 sockel fixed to the nel af the receiver,
whilst the three in the second valve circuit may be
the vaual variety of three-coil holder to take the
eoil referred to. The rcondenser in the aerial
cirenit should be of the air dielectrie type and have
noomaxummm eapaeity of -t s S mideds, aned
shonhl e arronged for conoection either in series
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or parallel with the inductances. When tuning to
very rhort wavelengths, such as are used for tele-
phony, connoet your aorisl taning condenser in
maries with the inductance, and n addition another
amall condenser having & value of about 0-(MdI
may be connected between the variable condenser

inductance, The condenser in the plate
eircuit of the first valve should have a maximum
value of 0-M)5 mfds. Similar condensers may
with advantage be connected acroas the inductance

of the grid circuit of the second valve, and also the
plate cironit inductance.
o= HT #
HF TRANSFORUIETE

.’&ﬁrﬂ‘% 00002

1Y

LT =

Switching arrangemen! for interchanging tuned
rinenle  inductance and fransformer in H.F.
amplifying eireuil,

""R.E." (West Kenslngton) refers fo ihe
rrpression * lonwd speaker,’” and asks for detnils
regarding the construction of such apparatus, awd
how it differs materiolly from a receiver with o
trumpet attachment. (2) Whether it is practicable
to wae a frame aerial with six or more valve am plifier
for the reception of broadcast telephony.

{1) Beveral varieties of loud speakers consist
merely of a receiver earpiece with a trumpet attach-
ment, and if wound to a low resistance a step-down
transformer is required when operated from the
plate cireuit of an amplifier valve. Ii you propose
to construct one of these instrumenta, we would
suggest that you take an ordinary telephone aar-
piece, say of the " Brown " type, with adjustabls
armature, and fit to it a trumpet of a shape whirh
you may find by experiment will not produce too
much distortion. The trumpet must be an airtight
fit over the diaphragm and the column of air
batween the base of the trumpet and the diaphragim
miust be as short as ible. (2) Until broad-
nasting stationa are established, it is difficult to say
the rangs of reception on various typea of apparatus,
but with present transmission from Mareoni
House, we think you should have no difficulty in
receiving them satisfactorily on a frame aerial,
uaing the G.valve amplifier a8 you suggest. This
anmplifier should consist of three high frequency
valves, detector, and two note magnifiers, and the
frame should, if possible, have sides of at legsat 4 fir.
We recommend strongly, however, the use of a
small indoor asrial ran across the room, and we think
that with so many valves such an asrial would
resulta superior to the frame. However, it is just
o matter of simple nxlga‘nmant. in your locality,
(Circuits comprising H and L.F. amplifiers are
to he found in nearly every imsue of thir journal :
see i AT0 and 572 of July 20th issue, also p, 607
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of August 5th issue. A variable condenser is
ronnected across the ends of the frame, and leads
taken to the grid and L.T. minus of the potentio-
meter.

“AM." (Plaistow) has constructed the crystal
receiver atith flof coils as deserilied in the article on
Erperimental Station Design in June 10 issue,
awd 4% able to receive 3 LO, and, wenkly, 2 MT,
il cpmkw if there is any error in this arrangement,

This is a very simple crystal receiver, which
embodies  peither  secondary cireait nor  aerial
condenser, and was designed for the reception of
telephony broadeasted on high power, such as it
i hoped will soon be availlable, and for which
purpose it would be guite satisfactory.  The fact
that vou are recviving the telephony transmitted
from Writtle on low power indicates that vour set
15 working very well indeed, and when a serviee s

-,". "
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struction of the intervalve oseillation transformer,
but if the two windings are fairly tightly coupled,
you will enly peed to bridge the primnq‘. that s,
the one in the plate cireuit, with a vanable con.

denser, (2)  1.— 0-0HF] 0-0015 mfds. 2. O-0HHG,
J. a2 ey, 4 -0l 002, G-l to
1 mfel,  G.—0-iWMbl mfd. ANl of the varable con-

donsers ghould bhave ar dielectrie.  (3) A tuning
condenser 15 very helpful across the primary of the
transformer.  (4) You are quite correct in your
suggestions as to types of valves. Use R
“Y24" or QX" for the fimt, “R4b"™ or
Q" for the second, and for the thard ™ R.”

““BROWNING "' (Eastbourne) asks for num-
bhera of Frewch palents covering the constrociion and
miitine features of the receiving valre,

It = reprrebted that woe cannot undertake (o givo
information relating to patents.  The information

A QOO o F "
{ -
ETACTION COL COUPLED T BECONOAE 3 008
r OF HF INTCRSLWE TRANGFOPMER - C
F
dr— — - = - —
; 0 e—
O,
I —
Py - - _ﬂ_r'-_ql-___l
| |

SWITCHING OF
A Fm-ﬁ: s given o circwil dragram showing the method of switching in and out of eirewit, high ond fow fr el
T T I_‘rl-'lh':-l. It gives the prineiple by which the number af valees i cirewid in varvied, avd ean comiliy I

applicd to circaics comprising any number of valves,

VALVE CIRCUITS,

The reaction coil can be coupled vither fo one af the

H.F. transformers or to the closed cirenit inductance,

organised making use of greater power, vour present
apparatus will prove quite useful for its reception.
These articles have now describod the construction
of a single valve panel. 1 the range is as required,
vou might follow up your constructional work, and
undertake to make all the apparatus deseribed,

i g T.MN." (Windnur} wribirrils o eorened and
asla (1) For eriticism. (2} For the capacitics of
the wvarious condensers, (3) Whether a condenser
ia required across the secondury of w high frequency
indervadve transformer and (4) Types of valees most
suwited for wse in this circuil.

{1) The cireuit s gquite satisfactory, but you
might arrange to connect yvour aeral tuning con.
denser either i seties or parallel across the aerial
tuning inductance. A condenser  bridged  aeross

the reaction ol would facilitate fine tuning on
short wawvelengths,

Yo oo met deseribe the econ-

you require can be best obtained by searching
the files of the Patent Office, or by consulting a

Fatent  Agent who specialises in this  elass  of
wark.
“H.W." (Bolton) i« rristeneling o fiee- ool

amplifier aned asks (1) For criticism of the cirenit
hee propoves fo wae,  (2) Whether it in snitoehds e
n'r'r';lh'.rlrr af 2MT, PCGG and FL, wwd (3) Iy
e ndicnafer condral i pecummiended

i1} The cireait is guite & good one, but the wiring
up of the jacks amd the high frequency cireaits
will r‘!"iluil'F comsilerable care anil jacks of the sl
telephone type should not be used. A speecial
tvpe was adverti=sd on the back cover of the July
2nd issue, and vou should write to the mana-
facturers, asking them for jacks designed to anit
your purpses, having very low capacity bl ween
the springs. The intervalve transformers st

Original from

.- UNJVERSITY OF CALIFORNIA
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Ly carefully made in order that those that wre used .

together may cover identical wavelength ranges,
(2] Yea. (3) Recommended.

“H.M." (Manchester) ix conafrucfing a low
pieer transmidling set ond asks (1) Nize of oerial
tnluctance for use on wvivelength of 440 wmetres with
an werial 10 long and 307 high, (2} Size of acrial
funeing condenaer. () Dimensions of grid cirouit
inductince,  (4) Whether s peech could be iransmiifed
awccesafully with a circuit designed o {ranemil tonic
frediti,

(1} 25 turns on & 4”7 ebonite former, Use No. 20
D, Tor winding, or better still, special flat strip
wire may be uwsed with a winding of thin atring
Iwtween each successive turn.  (2) Variable, with
# nmimum valve of about O-0 mids,  (3) 30 turna
of No. 24 D.S.C, on a 27 forimer.  You may find it
holpful to bridge this indu tance with a small
tuning condenser. The extent of coupling between
the grid and serial inductance will depend upon
the amount of power used, and if the size for this
coil s 27 in diameter, it would provide ample
roupling when used on 10 watts,  For lower powors
you will nead to increase the diameter and make
the grid cireuwit inductance slide inside the serial
inductance. (4) Speech cannot be tranamitted
from on ingerrupted source of H.T. uniess the
aperiodicity is fairly high amd a rectifying wvalve
with chokes and condensers is connected inter-
mediately between the eowee of supply and the
transgmitting valve.

“W.5."" (Victoria) refers to the reply given fo
“JR.C." (Kilburn) on page 527 of the July 27th
taape, and osks (1) Whether the secomnedory cun be
arranged of right ungles to the A.T.[., inside whick
n coil 1a arrnged lo provide coupling, and wleo
whether this coil showld be wmade fo smving through
B0 degrees ;  wh "her a reaction coil wound on o
apherical former wr d mude fo rotate {nside the secorndary
would be sntisfuctory, or showld the reaction coil be
cylindrical and slide inride the secondary. (2) Whether
we recommend the use of change-over mwitch for
providing * tune " and " stand by." (3) Whether
(s maaking wee of a three-valve low frequency amplificr
he might break the plate circuid of his first valve and
connect in o reaction coil.  [4) Whether the sct mnde
ip aa iradicated by hiv grestions would be efficient
for the reception of weak telephony on 1,000  netres.

(1) The aerial with closed circuit arran, *n.ent
would be satisfactory. The coil that proviiles
coupling between prinary and secondary should
be made a close At and arranged to shide away
from the aerial winding. If pivoted, it may not
provide sufficient coupling, but it should be arranged
to move through 80 degrees. A spherical reaction
coil may not provide aufficient range, and also may
perhaps not provide sulliciont eoupling  on Loy ==
wavelengtha, and that also should be wrranged 1.
slide inside the aerial enil.  In the diagram referred
to, it waa intended that a three-coil holder should
b el with & sot of interchangeable inductances.
(2) Yes, the use of such a switch would be found
very convenient.  (3) Iv is better to break the
plate circuit between the plate and the lead o the
intervalve  transformer. The primary of the
transfurmer must also be abridged with a fixed
e rser of value of alsont -0Hil mida. You I'.I:IH-:]|I
vertainly connect several stages of high frequency
.uuphlilmljurl it Pt ol the first valve of the
sipalitior wineh funetions as a rectidier. (4) Yes

LUNIVERSITY OF
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hut we would recommend you to .ﬂ.dl,‘_lpl:. o
type proposed in (1)

"“"H.E.B."" (N.16) has access to & bo
Leclanche cells and wsks for an opini.
wiperiorily of auch o batfery over fhe wa

HSuch n battery is very bulky, and r
good deal of attention &8 Lo maintonance
larly with rogard to corrosion, creeping w
up of electrolyte, and for a single valve
you would be well advised to use the n
venient small type built up in 15 volt wt
single valve receiver in frequent use, t
srnall type of H.l'. battery would have = life
12 months, and requires no attention. IF,
you are using a receiver with three or mor
the use of the Leclanche battery may |
more sconcmical and worth while, owiny
heavier load taken from it. When wsin
battery for high tension supply, you m
good care that all cells are well insulated |
another and from earth. You might arra
i sections in boxes standing on china in
Such a battery is practically useloss asx |
of filament current, unless, of course,
preparsd to connect it up in 4 number of
groups, such as connecting five cells in =e
all of thess groups of five in parallel w
another. Kwven with this arrangement t e
would require considerable attention, an
not be a8 convenient as an accumulator.

“* 0.G."" (Brierfield) submits a diagrun
ael, comprising one H.F, (tuned anode) dete
L. F,, with which ke ia ol obdaining very gomi
and usks for criticism.

Your circuit s guite correct, and shou
satisfactory results, and the fault must lie
structional details. If you wish to make a
in the ciccuit, however, you might conns
reaction coil between the low (requency trae
and the plate of the second valve, instead of
the tuned anode coil to the werial circwi.
essential to bridge the tuned shode coil
variable condenser, aud with the reaction a
ment propgged you will find it helpful to «
the condenser across'the coil. Valves s
designed to function as H.F. awmpliber, o
and  low frequency ampliber will consil
improve results. The value of the grid con
s important, and you might reduce it to a

of wbout U3 mids, with a leak of 2 mep

—

SHARE MARKET REPORT.
Prices as wa go to press on Beptember 22nd, »

Marconi Ordinary e . £ 5B

" Prolerence .. FPTEE SO

Inter. Marine.. . 1 T &

b Cansdian & ik w4
Radio Corporation of America -

Ordinary - . .. 1013

15 9

Prefersnce .. s b

| i|-| "”.
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isit our Stand 31 at the All-British WIRELESS EXHIBITION, Horticultural Hall, Now On

GAMAGES

LEAD IN

AMATEUR WIRELESS

FIRST IN 1908—FOREMOST TO-DAY

Gamage’s Crystal
Receiving Set

An efhcint set designed to moer (he o i e
meents of the Posimaster-General with regand
to wavelength., The tumbig ool 18 wouned
with best quialaty wige aaald 18 Lappesd in Towar
[laces, This, when usdl fa cojumction
with the Variable Condenser. which 8 of the
st poRsibbe  workimdsbip, gives & poosd
vanation of taning, The 1'[}'11;1 deter for
desigil 1t prevent dest froen deteriorating
Ehe seimibivaly of the i.'r_'_r'uu.l. contains our
Fagnoas  © Permmanite ™ Crystal, which has
givenn duch excellent resolts. The task of
fihiing & Sensitive spot  on b crystal is
manienissd by means of a buseer. Will
receive telephony for g0 mils and signals
from Spark Stations using a wasvelengih
of POO- 00 mEires o FETER CERE TR TS
I'_'|:||||||||-|,-|l i F-!Ill!-h'.ﬂ mahogany  calumet
with imsirumenis mownibel o el bresd
ehomite,  "hosss,
Aerial Wire and £5 5

[T R n.au!} s

for use ®

GAMAGE'S WIRELESS CATALOGUE s full of interest 1o all Experimenters.
Well illustrated and supplying full details, prices, eic.
the asking at our Exhibition Stand (31}, or at Holbore, or a card will bring it by post

“Sonus’ Model A |

Combination Set

With this s, a4 illottration, it i
perraible for (he serions experifenter
it abiam prally exeellemt  esalis,
The casnbimationm emploved is perhaps
the lbest-known of anv, namely, 1
High Frequency Amplifving, 1
Detecting amd 1 Low  Frequency
Ammglilving. Long distanoe work
beromes a pleasure when this com-
bimation iz employed, for in the con
struction of ithe pantls the greatest
care has heen exercissd in the selertion
ol Transdormers, eie,, so that the
familiar *“ howls ®  frequently  met
with may be climinated as far as
rsible,  The design of theses panels
15 such that elither a pladn detecior,
i H.F.. 1 INlecthingE—1 [Nierting
i L.F.—of all thies togcther nay
b ime]  akmply by strapplng  the
panels gether by means of brass
sfrips. The workmanship, efhewney
amd hnish of thes instfuimenls
cannedl b surpassed, amd satisfactim
i® asmuresd. s =, when complete

od can have a copy free lor

with H.T.

hallery,

‘phomes, Aerial wire
cam e purchass] at the extremely

lowr st

L.T. battery,
i lators, #lc.,

£22 15s.

A. W. GAMAGE, LTD., HOLBORN, LONDON, E.C.1

VERSITY OF MICHIGAN
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BUTLER’S RELIABLE MANUFACTURES

H.F. TRANSFORMERS to fit Valve Sockets

Mo, Homge MNo. Hamge

0 150 bW 5 #“00 873
1 ﬂ 6 000 99
1120 T B000 18-
4« 1sp0 T B 2000 143

Swandard Gtsiog suitable for ser ' H.B. " or say da
pabtaTn owmil, Tluh!zﬂll I:I.r} :

On eosiss pane, varylog
-Idlmp:ﬂ-.-‘zi B_h'tht [.-_E
postage Bd.
H.T. BATTERIES
15 Volt strip coanection 3[6 post 6d.
15 . 3-terminal type 368 ,, 6d.
15 .. Wander plug 3-
volt Vanatien - 4/- ., 6d.

_".l‘lnlu- with ordar.

Crysial Deetacior. Super-sansibive
conlact, shonite base, ler Lacaquered
Wi 2 B~ sach, Postage Bd

Heat , ebonite throughout, plete with Exisg
flament rmistance. For 1 to 3 valves, =  screw .. LR
I mnonanited on panel ml‘h.llm.h,hll.- i,

“OMEGA " SWITCH.
ON EBONITE BASE.
Singie pole, single throw .. -
Double |, £ 5 W

w5l

Singke ., aouble
Laomiiie " . =
(Fully Guaranteed)
36 Volt Wrnﬂu plqg 3- - Y
volt Vanation - post |/-
60 .. i e 148 .. 1/-
108 28 .. 13

Pully illustrated list post fres 44,

Difice & Show ooms'—

H. D. BUTLER & Co. Ltd., sem ssags S576k i mren. s

Telephoos —Hop 1088 Works, Norih LEIR

Telsgramy—* [npasanaity Fhone, Lendon ~

UNIVERSITY OF MICHIGAN

BerreMBER 30, 1522
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||||||||n||||||||||mnmmuu' BURNDEPT ‘IHIIIIIIIHI|i|||||1|||1||[|||l|||l
The Burndept Ultra III Receiver.

Amplifies at Radio Frequency.
Detects with Regeneration.
Amplifies at Audio Frequency.

Radio Frequency Amplification 150 to 25,000 metres without a
“ Dead spot.”

Price - . - K2y 9 1
or in Sloping Cabinetr £26 5 0

Absolutely silent in action ; reactance coil (for radio frequency)
of new improved design.

Licensed under Marconi Palents.

* *> » » *

tand 12A

BURNDEPT, LTD. “ o s ions e st
L | [

UNIVERSITY OF MICHIGAN
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Broadcast Reception Apparatus

Burndept Broadcast Reception Apparatus is the last
word in efficiency and simplicity. We refrained from
offering these sets for sale until they had all been

Approved by the Postmaster-General

-* * »*

All sets have a wavelength range of 300 to 500
metres. All Valve sets contain reaction resulting in
greatly increased signal strength.

* * *

Burndept Broadcast Sets are not designed to compete
with cheap apparatus, which must be unsatisfactory
in use. They represent a Rolls Royce standard as
applied to Wireless Apparatus.

* * *

The prices are as reasonable as can be expected for
first class workmanship and highest quality materials;
we do not give away cheap accumulators and telephone

receivers to enhance apparent value of our better
quality sets.

Stand 12A
BURNDEPT, LTD, i et it v.co
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I1|!|IiIIHIIIJIIIHIIIiIIIHIIIIIIII BURNDEPT ‘nnnuunm|||||n||n|.||u||m

Broadcast Reception Apparatus

Ethophone Junior

Specially sensitive crystal
set. Range 20-30 miles.
In polished walnut cabinet
(con:iderably  improved
over illustration).

‘Price H
£4 10 0
Including one pair of 4000 ohm

Sterling Telephones.

Valve Sets

Palished walnut cabinet with ebonite instrument board arranged desk style.
Valves and high tension battery inside the cabinet.  Terminals for Head Telephones and
Loud Speaker with switch to select.

Ethophone No. Il.—Two valve pattern. Range
100 to 120 miles for head telephones ; 40 to 50 miles
for Loud Speaker. Price—£28 0 0 including
Valves and H:gh Tension E.ltttr'_',l'.

Ethophone No. l1l.—Three valve pattern. Fitted
with switch to give high or low power and special sound
regulator. Range |50 to 200 miles for head telephones,
100to 1 20 miles for Loud Speaker. Price £37 10 0
including Valves and High Tension Batteries.

Stand 12A

BURNDEPT, LTD. e et M aaattm tay
| | |

Ethophone Il and 111

UNIVERSITY OF MICHIGAN
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WWWMBURNDEPTMWWM

A Trapsmitting & Receivingiétation dejLuxe

Receiver. Transmitter.

[ | . d i 4
Burndept 1l - - - 1210 © ‘ Transmitter (1 Valve) 2 0 0O
Two M.O. “R " Valves - 115 0 A.T. 25 Valve 110 0
Tuner Mk. VI - - 810 0 Generator 1000 V. - 40 0 0
Set of Concert Cails 1 50 Smoothing Unit 10 0 0
Aerial and Insulators 70 ‘ Microphone 15 @
Telephones 120 ohm 2 8 0 Key - - . - 1 5 0
H.T. Battery - - - 2 20 Accumulator, Type B.P. 30 r 3 S |

Stand 12A
BURNDEPT, LTD. ‘3% ¢ (i et

L G D

UNIVERSITY OF MICHIGAN
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UG

Tuners

3-circuit type to comply with latest rules of the
Postmaster-General.

MNo. 125. Mk V. Primary Condenser in Series ans . £7 0 0
No. 126. Mk. V1. Series parallel switch 1o Primary Cmdtnm £8 10 0
Or in Sloping Cabinet £1 extra.

. * »

Burndept Accessories

Precision Air Condenser.

With Vernier as illusirated.

MNa. 143, DF75 mbds. £3 3 0
Mo, 142, 00075 without % erner £E2 7 8B
MNeo. 141, 00075 unmounted .. El 12 &

Burndept Intervalve Transformer.

Ratio 6 : 1
Buili 1o Lasi. Tested on 1,000 Volis.
Price £E1 5 ©

Stand 12A

BURNDEPT, LTD, “* %5:¢ s, 1, Iert 8 st .03
QUSSR ASASATCAAA

UNIVERSITY OF MICHIGAN
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WIRELESS ¢¢ K.B ’? EQUIPMENT

A Selection from our Exhibits on Stand No. 8 at the All-British Wireless
Exhibition, Horticultural Hall, September 30th to Octcber 7th.

THE “K.B.” UNIT SYSTEM.

A well-designed and efficient form of receiving apparatus by means of which a set
containing any number of valves can be built up in easv stages without discarding
any of the first purchases made. Prices of the various units are as follows :—

E.B. Unit No. 1. KE.B. Unit No.2. K.B. Unit No.3. KB.UnitNo.4 3 way Var Cond

Condenser Detector L.F. Amplifying H.F. Amplifying Coil in Cabinet
Panel. Panel. Panel. Panel. Holder. “MHI3 rafd.

£1 .14 .0 £1 .14 .6 £2.3.6 £1.13.6 £1.1.0%£0.19.0

Parts for above, including Ebonite Panels, &c., engraved and drilled,
Cabinets, Wiring Diagrams, and with all winding completed, can also be supplied.

“K.B." Filament “KB." Variable Condensers
Rheostats. In Polished Mahogany
Cabinets,
00005 to 0015 mid.

Silent  working,
fitted with heavy

stop pin giving 12/3 to 419 each.
dead “off” , .
position, Also :al_lpplmd with scale
and pointer, and for panel
Price 4/- each, mounting.

TRADE SUPPLIED,
SHOWROQOMS OFPEN 9 am.—7 p.m, Mustrated Catalogue, Fost Free, 4d.

THE “K.B.” RADIO EQUIPMENT COMPANY,
Head Offices & Showrooms : 109, High Rd., Kilburn, NNW.6. g Tomhee

Bus Services—=8, 16, 25 & 81, prass iliwnr, L] mins. Kilburn Park Sim, {!!il:ﬂ'll'n Hl}'.r

UNIVERSITY OF MICHIGAN e
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ANODE

WIRELESS & SCIENTIFIC INSTRUMENTS LTD.

Contractors to the Post Office Wireless
Dept. and other Government Depis.

« Laboratories and Factories:

KING'S RD., ST. PANCRAS

SIS S S . C

Registered Office: -«

265, STRAND, W.C.2

BE SURE AND VISIT
STAND NO.

AT THE

ALL-BRITISH
WIRELESS EXHIBITION

Vincent Square, Westminster, S.W.1
SEPT. 30th to OCT. 7th

We have 1 8 000:1:[ ft.

of Floor Spaca entirely
devoted to manufacture
of Wireless Instruments

Radio Receiving Sets
to suit all pockets
Trade enquiries invited

f SIS S S
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AUTHORITATIVE

WIRELESS
.. BOOKS

Sold and thoroughly recommended by wus

THE CONSTRUCTION
 OF WIRELESS RE-
CEIVING APPARATUS.

3 (Specialy enlarged)

By Fauil D, Tvems,

Mearly 100 s
4o IMiustraticong.

The extracrdinary sales
of this wery popular
book are a proof that it
contains jost what every-
one who makes his own
apparsius wan s to know,
It tells you how to make
all lill-: ris of & set, such
a8
anirs — Condensers —
Grigl Leaks — High-
tension Batteries —
toctors — Polentiometars
—High Tlnﬂ. : Low Fre-

vency Tranaformers eic.
Er.i'l.'h.-uul the use of a lathe
or EX ive ftonls.

1B net.
Post Free, 17}

WIRELESS FOR THE HOME.

87 Fages. P thm. B.
An exoellent book for the beginner. It Elpl:m.l simple language what apparaius to use and how it works,

Price #/- n-!l.

=

Visit our Stand No. 27.
Haort icultural

ueianses—HResist-  osoi

All-British Wireless Exhibition,
Hﬁl:tﬂllﬂ'lﬁr Ath to Oetober Tthe
n|:!r!! Edition WIRELESS VALVES SIMPLY EXPLAINED

Hy
AGGART, Fhutr
:,u Pages. 56 lllusts.
DI‘E

Haull,

selling im  very
fuantitics, :
ComTENTs.— Prelimin

ry HRemarks
du-:1|nr| Fleming ‘I-l'llm
— The Three-electrode

Valve and its Applica-
tions — Cascade alve
Amplifiers — HReaction
Amplifcation and Se7f-

jon — Heaction

iom  of Wireless
als — Continuom

ave Receiving Circuits
—%alve Transmitters —
'Wireless 'I'd_rphuu-:Trm-
mitlers wsing Valves—
Motes on Wirebess Broad-
cast  Receivers—{Conelg-

RH0T1.
Price 28 net.
Post Free. 28

Cleth, 8= net.

Post Fres=, 33

Be. Ilbustrated

Post Free, 218

SEW ENLARGED EDITION=JUST OUT.
ELEMENTARY TEXT-BOOK ON WIRELESS VACUUM TUBES.
By Josis Ecorr-Taccant, F.lnat. .

350 pPages. 140 lllnstrations.

The siendard book on valves. A complete non-mathematical
tredatiae lor all serious stodents of wiredms, 1f 18 crammed with
?‘lﬂiﬂl circuits and illustrations, and it s 2 complete cowrse on

bves and C.W., containing much hitherio I.I.np'l.l.ﬁl.lh!d matier.
:pnrﬂ-mlln of Armstrong's super-regenerative  circwdis.
Price 10/- net, Post Free, 1008

" Continoous 'Wave Wirelen "—A very
By B. E. . MirTELL. 111
" Derective

o ?.'“ﬂ’:!"r'.’. e St

Taleprams— R adbooks, Estrand, London.

imierealang hl.tl-t n:h-'I:h 'hmmd "«'ﬂbumt

48 [Hustratbong ak

on the subject, as far as we hn:ﬂr

i IIJLu-i'rl.tl.:n:u- i 3 -3
1ors.

1ho pages. Pull:r Tlstratesd

f]ﬁrwﬁ Lid.

Publishers of Authoritative Wireless ‘Hooks.

By Joms Scorr-Tacoamr, F.InstF.

&z pages. Nbostrated.,
The book for thoss whose kmow -nd-ird-lum!- Ia
iy is such that l.n',-lnd AR s G0 ewen
il 1 they have never heard of ity. Tt nphuu: o
and * why ™ of wircless.
Price 8d, net. Poit Free, T

. EM net Fost Free, B8

. B% net FPost Free, 88

4+ .. B=met Post Free 8%
Hﬁvhﬂthmmﬂ

W. E’ DEVEREUX BUILDINGS,

DEVEREUX COURT,
STRAND, LONDON, W.C.2

(Opposits Law Oomria)

UNIVERSITY OF MICHIGAN = R
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“he Marconiphone
V2 Model.

SIMPLICITY WITH

RECEIVING SETS,

INCORPORATING UNIQUE FEATURES WHICH
ENSURE PERFECT RECEPTION. FULL
COMPLIANCE WITH- GOVERNMENT REGULATIONS.

2-VALVE
MODEL

FITTED WITH
AFINETUNING
DEVICE, GIVING
EASY AND STABLE
ADJUSTMENT.

SPECTAL
LOW CURRENT
VALVES, GIVING
EXTRAORDIMNARY
MAGNIFICATION.
NO OSCILLATION,

CRYSTAL
MODELS

ONLY RECEIVING
SETS ON THE
M ARKET
PROVIDED
WITH TWO

ALTERNATIVE
CRYSTALS.

NEAT, COMPACT
& INEXPENSIVE.

EFFICIENCY

The MARCONIPHONE DEPARTMENT,
MARCONI'S WIRELESS TELEGRAPH CO., LTD,,
MARCONI HOUSE, STRAND, LONDON, W.C.2. —

UNIVERSITY OF MICHIGAN
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UBILIERESS

Radio Music from every
Electric Lampholder

Every electric lampholder can now be
used with safety for picking up radio
signals, “ Broadcasting,” etc. The
i %UEDN " forms a perfect attach-
ment between the radio receiver and
the electric light wires.

Every “DUCON " is tested at 2000
volts A.C., and has the highest possible
insulation resistance. Shocks and
short-circuits are thus rendered im-

possible.

The “ DUCON ™ fits directly intoany
standard B.C. electric lampholder, and
is provided with terminals for connec-
tions to the radio receiver.

Simplicity with Perfect Safety is the
Kevnote of the * Ducon.”

Price 10/- each

DUBILIER VARIABLE CONDENSERS
FOR ALL PURPOSES

For full details of our warious patterns of variable condensers, visit our
Stand Mo, 3, at the ALL-BRITISH WIRELESS EXHIBITION
and Conventwon, Horticultural Hall, 5% .1

THE DUBILIER CONDENSER CO. (1921), LTD,
DUCON WORKS, Goldhawk Road, Shepherd's Bush, London, W.12

lelephons <Hammersmilh 1084, Telegramns—Hivolleon, Phone, London. Code <Marconl Intersatisnil
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A New Condenser for
Wireless Receivers

With Clipa for Gaid Leak

THE DUBILIER TYPE 600
MICA CONDENSER

The illustrations show two patterns of this new
condenser for wireless receiving circuits. The
condensers have the same pcrﬁ:ct mica 'l:ni-u]atiunp
the same high efficiency and the same permanence
of capacity as the larger Dubilier Mica Condensers
used in wireless transmitters. [histortion when
receiving telephony is often due to bad design of
the components of the receiver— thercfore use
efficient Dubilier Condensers in your receiver
to obtain the best out of your set.

PRICES: ToE UDILIER
Capacity below 0001 microfarad 26 each . WAL IV ¥ 8.

2] " ﬂ.ml & “"ME . = J-jr" a2 ﬂn 1 “w
linclasive) ] ] 3
Condensers complete with Grid Leaks - 7/6 ,, ;I"""“’“‘: |

ST A T

TRADE TERMS ON APFLICATION.

e
- L

Visit our Stand No. 36.

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd's Bush, London, W.12

Telphose—fHammersmith 1084, Telegram=—Hiwelteon, Phone, Landon. Codle—Marcon] [Internationsl
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H. W. SULLIVAN

RADIO TELEPHONY TRANSMITTING APPARATUS.

Radio Telephone Transmitting Set
f(10—50 watts)

Wavelength ranges 150-200 metres or 440
metres. A completely self-contained set ready
for attachment to the Aerial.  (LisT No. 240)

Radio Telephone Transmitting Set '
(10—80 watts)

Wavelength ranges 150-200 metres or 44u
metres. In this set the various components
are separately mounted on a horizontal panel
for demonstration or experimental work,

(L1sT No. 241)

Microphone and Microphone Transfermers
for Radio Telephony Transmitter Modulation
for any control system.

Modulation Choke
for use in the * Choke " control system of
Radio Telephone Transmitter modulation.

Smoothing Chokes, Smoothing Condensers
and Complete Smoothing Circuit Apparatus
for the HT. supply of Transmitting sets.

Thermionic Valve Rectifying Apparatus
for Low Power Transmitting sets.

Thermal Ammeters

of all types and of all ranges for aerial currem
measurement.

Transmitting Inductances and Grid Anede
Couplings
A variety of inductances for Aerial circuit,
anode circuit and grid circuit coupling and
tuning.
High Voltage Condensers
both variable air condenser and fixed mica,

ebonite or glass condenser for tuning and
other purposes in transmitting sets.

RADIO RECEIVING SETS AND
AMPLIFIERS

Complete 4-valve Amplifying Receiver
Cabinet

with tuning for all wavelengths, Two separate
tuning circuits are employed for short and long
wavelengths respectively. One radio frequency
stage amplification is used, followed by a
rectifying valve. One or two note magnifiers
may be switched in as required.

High-Power 4-valve Amplifier
(150—25,000 metres)
mmpriu.mg one H.F, stage, one Detector and
two L.F. Stages. Dn.e or both of the L.F.
Valves may be switched out at will. An
Amplifier of sufficiently high power and
atahiht}r of adjustment to ensure the perfect
reception of telephony and musical trans-

missions at all times. (LisT No. j00.}

6-valve High-Power Amplifier
(200—25,000 metres)
This employs a very successful combination

of radio and audio-frequency amplification.
Retro-action is md}f controlled by a reacton

condenser in conjunction with gnd potential
control of the radio frequency valves. (LrT

No. 201.)

S-valve Audio Frequency Amplifier

A powerful note magnifier entirely free from
the disturbing noises and speech distortion which
occur in the more usual transformer coupled

magnifier when many stages are used. (L1
No. z00.)

Experimental Valve Amplifying Receiver
Panels
of wvarious types, arranged S0 as to et

experimentally any of the circuits given in my
* Book of Working Diagrams ' a new and

.enlarged edition of which is now published.

Vimit our Stand No. 49. All-British Wireless Exhibition, Horticultural Hall, September 30th to October T1h
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3-valve Note Magnifier

afra.ngcd so that one, two or three valves may
be used according to the strength of the signals
being received.

Single-valve Note Magnifier

A complete unit for direct attachment to any
receiving set for further amplification.

THE WIRELESS WORLD AND RADIO REVIEW

Single-valve Detector Unit and Complete
Single-valve Receiver

Crystal Receivers

of various types and of new and entirely novel
design.

WAVEMETERS AND HETERODYNES

Standard Heterodyne Wavemeter
(150—20,000 metres)

This Wavemeter is a self-contained standard
for Precision Measurements of continuous and
spark waves. (L1sT No. 221.)

Heterodyne Wavemeter
(150—4,000 metres)

For the measurement of continuous and spark
waves. It may also be used as a separate
heterodyne in conjunction with non-osci lating
receiving apparatus. (LisT No, 224.)

Apparatus for the determination of Effective Resistance, Inductance and Capacity at Radio Frequencies
including the following :

Thermionic Yalve Ducillation Generator, 600 ta 20,000 metres,

Special Screened Radio Frequency Wheatstone Bridge

Laboratory Standard Variable Air Cosdesser with special fine adjustment.

Standard Variable Inductances of various ranges.

Standard Fixed Air Condensers, etc., etc.

COMPONENTS FOR THERMIONIC
VALVE AMPLIFIERS & RECEIVERS

Condensers

Variable Air Condensers of various qualities,
and with various types of fine adjustment
devices. Three-Range WVanable Air Con-
densers. Condensers of exceedingly small
minimum capacity. Mica Condensers of all
descriptions.

Tuners and Inductances

Single layer and bank wound Tuning Induct-
ances with reaction. Loose coupled Tuning
Inductances with variable coupling. Complete
Loose Coupled Tuning Circunts,

Intervalve and Telephone Transformers

Radio Frequency Intervalve ‘T'ransformer.
"This piece of apparatus in now well known ;
by its use radio frequency amplifying valves can
be efficiently coupled at any wavelength. Audio
Frequency Intervalve Transformers of 1 to g
ratio of various new & improved types & sizes.

Patent Telephone Receivers for Wireless
Telephony and Telegraphy

High sensitive and distortionless and of sound
durable construction,

Adjustable Anode Reactance Coils

for Radio frequency intervalve coupling.
These are constructed for any wavelength
range, and attention 15 drawn to the new short-
wave coil.

Filament Regulating Resistance and Grid

Potential Regulators
Batteries
for HT. and Filament supply, Adjustable

voltage dry batteries. Wet Sac Leclanche
Batteries and Accumulators.

rAtﬁdHutn,]u_uh_t_onndFil‘liu:.

Heaters
(Electric) for Wireless Rooms and Laboratories.

Visit our Stand No. 49. All-British Wireless Exhibition, Horticultural Hall, Ssptember 30th to October Tth
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Telephone— i et = . T.Et-rur:.m:l—
GERRARD A "} ot [t WIRELQUIF,

finhsg i — Las - WESTCENT,
’ LONDOMN,

“p ADAPTED FOR
Lél:ig ca‘i PLUG-IN COILS.
Receiver 5% -
for All Wavelengths i " FITTED WITH

] , : AERIAL SERIES
Write for our Il :sirated CONDENSER.

LIST “B" et
Post Free - - : 3d. g - : E

WIRELESS EQUIPMENT LIMITED,
90, Charing Cross Road, W.C.2.

Wigit our Stand Nao. 14. 2
All-Biritish Wireless Exhibition, Horticultural Hall, September soth— Oclober AB,

DRY CELLS
and BATTERIES

for High & Low Tension'

i

S THE STANDARD OF QUALITY
100000

HIGH TENSION BATTERIES THE UNIT DRY CELL

r mckets & v Bl ap your batterss o you buolld wp wour
& with W Foags can b g i | Oif Marooni Heds,
With 13 socketls as 1l Pt Unlimited Sexibility in size, voltage and mber-
- ek 2o T Y ! ipedigte tappings.  Each oell B fitted with briss
: - . stew ferminal and loopsd whire, ssd they are
effecient]y insulated 1o prevent curment leak.

=¥ ipe or vollage wilh any Lappang

¥ LW, 1, /8 per dosem. EMF. 31§ wolis
Weight 3} o, Dimensions 2§ x @ W6 diees

000

] i ] 1]} ] ]
Art Catalogue of Standard Sires and Voltages and blst of Acconulators for Yalve Filument Supply seot om request. Dept. DL

THE EFER HEADY WDREE Hercules Place, Holloway, N. 7.

Mo, 11, All-Frit ez Exl ||-| Hortienitural Hall, September woth to October ik

UNIVERSITY OF MICHIGAN
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AUCKLAND’S

AUCKLAND’S
INTERVALVE TRANSFORMERS

are guaranteed to give Maximum L.F. Amplification (giving
no distortion of speech or parasitic noises), by reason of their
careful design and manufacture.

The coil is layer wound and spaced, and the Stalloy Core is
faced with Insulation on one side of each Lamination, to
obtain the Maximum Magnetic Field.

Like all “ Auckland Products” they are Unsurpassed.

Lih:l Discount to PRICE 20/" EACH.

Trade.
Deliveries from Stock. MADE BY INSTRUMENT MAKERS FOR INSTRUMENT LUSERS.

AUCKLAND CONDENSERS Specification.
Qur orders for

these condensers
required the
whole output.

Vanes are of hard Aluminium.
Spacing of plates ‘072",

Top plate die cast and fitted with
Ebonite bush with brass centre as

A b =
] &

bearing.
Havingincreased 4 Boyom plate {" Aluminium and
our factory space fitted as per No. 3.
and improved 5. Centre contact maintained by
the method of phosphor bronze strip.
manufacture, wecan nowoffer from stock Built to a universal standard.
for panel mounting. TYPICAL AGAIN OF *“AUCKLAND'S’
‘0002 mfd. ... 15/-
l 0003 ,, ... 16/-
: r WATCH for future adverts. of Complete
I 0005 ., .- 18/- Sets and Amplifiers, manufactured under
001 Gl 24/. licence of Marconi patents.

G. Z. AUCKLAND & SON, 395, st dohn Street, E.C.1

Factoriss—ISLINGTON, N, . | MANUFACTURERS OF WIRELESS APPARATUS., -~ * 'Phone—CLERKENWELL 1178
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STAND No. 25

THE TINGEY UNIT SYSTEM

-
]

)

Sy

.
&

LR

| Ci Ri

- 2. " :l. -I. IL INDUCTANCES. B. Codl -1 000-8 800 metres £ 5. 4.
Bv. RECEIVER itr B T e i 17 @ 11 INDUCGTANCES. C. Codl -5 .000-84,000 metrag ~ ~ ©
. RBRECEIVERS Muallard Valveal .. : .. Friew 3 2 ®
EE EINGLE VALYVE e i10 0 4. JON BRACKETS (8 gtylss) from 13- to 88 emch
BY., UNIT H.F. to lollow B8, Unit s .. 200 M 8 FHONES (D 180w, Perpair 2 8 &

Af MULTI H.F. AMPLIFIER ' ((hoks and BROWN'S RELAY UNIT | in casa), for Fapdd

n resiFanon - i s 315 0 io Tingsy Uniis. Ko loose connec-
Al MNMULTI . AMPLIFIER [UNIT 315 0 thoms (2000 ohms input) - B15 o
A'S. NULTI BF. AMPLIFIER UNIT, without in- BROWN & I-!-ﬂhmf‘l':ﬂ:nrdwur & ® @&
duotancss or warisble condenser .. g1 0 "ORA" MULLARD'S WAL .. emch © 15 O
AZ4. COMBINED UNIT, tuned or stand-by position 3 15 0 TF1- NDUCTANCE PLUGS . 8 4 0

TL MULY TELEPHONE TRARSFORMER UNIT T2 INTERCHANGEABLE TRANSFORMERS 300
11. INDUCTANCES. A Coil —800-1,800 metres A Mﬁnﬂl.ﬂ.m IH.'-.u‘-
Price 1 § 0O ll-J' (withoal ralves) .. B10 @

COMPLETE RECEIVING BETS VALVE] From E14.
All " Tingey " Valve Apparatus is duly Hosnsed under Marconi Pabeis for Amatear use in Gresi Britain.

TINGEY FOR COBII'ONENT PARTS

4 e d.
EBONITE. cot to sme FILAMENT RESISTANCE, Unmounisd -smch
12 = 18 i » Fi - i 6 § FILAMENT RESISTANCE, sach = =
%5 8 ? 9 TwrrcnEn UTANCE sad -
= o : s 0
10 = 10 ; 4 0 BWITCHES, 10 e . ench 7 8
W= 8x ; : 3 3 mn = T -
g S s " 1§ TERERVALYE ramas T sl — g
2] gt . % H
ANODE AN AOF FeEiAtAnG Bach 2 8 CONTACT - = : i : 1
VARIOMETER OR Fﬂ“m . ; IE ;ﬂﬁ[ﬂ]l i e .. Bow E ]
LAMINATED each g 9 ?mﬂkm-h. - e
z=oi WRH. TINGEY, g
oo — 02 Queenst

"Hammersmith,

‘ﬁﬂumm SPECIALIST IN WIRELESS : London W.6.

UNIVERSITY OF MIC HI;.-II
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THE
“Tingey Self-Contained Cabinet Set

. fé'n This is the last word
: 4 in Self-Contained Sets.

It is only necessary to
attach Earth, Aerial 6-volt
Accumulator and Telephones

. or Loud Speaker to obtan
A ' e A g loud clear signals or speech,

:("*‘ 7% fh' P g on any wavelength. No
PP B U~ S  Inductances are Tapped,

e SRem EhRea aneDu  mooes

— p— l','_'

entirely separate coils em-
- & 2w 2 ployed for each range of

" . y wavelengths, thus making |
the set particularly efficient |

on short waves. |

(REGISTERED DESIGMI)

The design of this Set makes it extremely suitable for htting into gramophone
cabinets.

IMPORTANT NOTICE.—This Set comforms to all requirements of the
Postmaster-General.

The Set is being shown to the Public for the first time on our STAND No. 25.

We shall also be showing a FOUR-VALVE BROADCASTING SET

specially constructed and designed to meet the requirements of the Post- |
master-General as for Broadcast Reception only. Range 100-500 metres. |

All Tingey Valve Apparatusis duly licensed under Marconi Patents for
Amateur use in Great Britain.

TWO INSTRUCTIVE PRACTICAL PAMPHLETS

of great use to all desiring sound information on the erection and maintenance
of home Wireless Stations.

| Aerial and Earth. Fault Finding.

PRICE 8d. EACH. POST PAID.
The above can only be Furchamd from the Author, W. R. H. TINGEY

Capt. Roval Corps of Sigaals, T.F... M.LR.E.

“r SPECIALIST IN WIRELESS, |
L] R* H' TINGEY 92 Queen St., Hommersmith, London, |
Telephose—=H AMMERSMITH 1916, Telagrame—"TINGOIDAR, LONDOMN" w.a I

nz

UNIVERSITY OF MICHIGAN
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~95,000

DEALERS IN WIRELESS APPARATUS,
ELECTRICAL INSTRUMENTS,

PHOTOGRAPHIC INSTRUMENTS and

GRAMOPHONE DEALERS WANTED

hose tradesmen who wish to participate in the
approaching boom of wireless, and participate
in the proht realisable from a hig trade should
immediately get in touch with the R.F.H. Company.

THE TRADE-MARK
R.F.H.
Denotes High Quality, Latest

Designs, High Efficiency and [
Splendid Service. |

SEE OUR EXHIBITION at the All-
British Wireless Exhibition, Horti- |~
cultural Hall, Westminster, S.W.1. §
Stand 22,
September 30ih 1o Ocicber Tih.

Prize Competition will be held during Exhibition Week. Full particulars from

ROGERS, FOSTER & HOWELL, LTD.

EDWARD ROAD, BALSALL HEATH, BIRMINGHAM.

UNIVERSITY OF MICHIGAN
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AS SOON AS

the BROADCASTING SCHEME is in operation
(and this may take place almost as soon as this
advertisement appears) you will require all the
Broadcasting Sets you can get hold of, for the
BOOM will soon be in full swing.

People of all ages and in all districts will want
to hear the Broadcasting Concerts and Speeches, and
our boys coming home trom School for the Christmas
| Holidays will give their parents little peace until they
are provided with a RADIO SET. Consequently,
there will be a demand for thousands of CRYSTAL
SETS. The R.F.H. CRYSTAL SETS, like our
VALVE SETS, are of the highest quality, latest
design, highest efficiency and will give splendid service.
Our prices are within the reach of all pockets.
See our E!Jl:cimtnﬁ at Stand 22, at the All-British
Wireless Exhibition, Horticultural Hall, Westminster,
Sept. 3joth to Oct. 7th, 1922.

FRIZE COMPETITION WILL BE HELD DURING
EXHIBITION WEEK. FULL PARTICULARS FROM

ROGERS, FOSTER & HOWELL, LTD.,

188, Edward Rd., Balsall Heath, Birmingham.

UNIVERSITY OF MICHIGAN
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MCGRUER
HOLLOW MASTS

are simple to ix on either rocf
or ground. They have the least
wave-disturbing mass consistent

with ngdity.

Our 30" Mast with folding joint

welgl'u only 161bs. It is supplied
lete with Truck, Sheave,

]mu tors, Stays, Strainers and

Anchors.

We specialise in light masts and

lpreudz:

Masts of any height supplied.

I'Fl"ll'-! #tating your particular require.

ments and we will quote you by refurn.

McGruer Hollow Spar Co.Ltd.

Commercial Road, Lambeth, 5.E.1.
Tolephe! Hop 711, Tobapame: Ollcparch, W silos, Londen.

ACCUMULATORS

Absolutely Guaranteed Best Quality

CELLULOID CASES.
4 volt 40 amp. 188 4 volt B0 amp. 382

4 . 60 ., mme 4 100 ., 30
6 . 40 . N3 6 . 80 . WA
ﬁ L. ] m L] nl' ﬁ wa l m Er] “lr.

PACKING FREE

TRADE PRICES NOW REDUCED
Write for Latest List.

SPECIAL OFFER.

ﬁwltﬂﬁﬂndmp.hlhmﬂllnf_—:uh
ed tops in well-made Teak Crate, a
handsome set - = “e
4 wolt 24 amp., Celluloid El.u uf. F'-I.l.: 1)
2 .. 16 ., Ebssile = 39 Post Free
Aerial Wire = = per 100 b Cail B/~
All Sizes of Accwwulators Quoted for.
EXIDE ACCUMULATORS STOCKED
(Trade supplied)
Dynamos, Motors, Elec'rical Accemories,
Sulphuric Acid (write for lists) Stacked.

F. YATES & Son, Ltd

WHOLESALE ELECTRICIANS,
144, Church St., Kensington, London, W.8

One I-IIrr from H-nl.l.m[ Hill Gate hia, Fhoma— Fark g3,

GENTS MAKE
::FITMENTS::

THE “DISCOL"™ HF.
TRANSFORMER.

MAKE USE OF OUR STOCKS,

ASK US TO QUOTE FOR YOUR
WHOLESALE RFQUIREMENTS.

GENT & Co.. Ltd., "works, LEICESTER.

LONDON : 28 VICTORLA H‘lll'l‘ &'F_l
NEWCASTLE-ON-TYNE: TANGENT HOUSE, 52 ELACEETT 5T,

STAND No.

Do not fail to wisit our Stand at the

ALL-BRITISH

WIRELESS EXHIBITION

RECEIVERS, AMPLIFIERS, &c., OF
ALL DESIGNS

COMFPLETE STATIONS OF ALL
DESCRIPTIONS

on view

FROM 1-VALVE STATION TO 5
VALVE STATION

Ask to see our special

No. | and 2 DE LUXE 5-VALVE
CABINET COMPLETE STATIONS

and our
SIMPLEX 3.VALVE COMPLETE
STATION

Trade specially invited
T. H. ISTED

Wireless [nyirumeni M anufaciurers
TERLING, WITHAM, ESSEX

UMIVERSITY OF MICHIGAN
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s WWIRELESS CRYSTALS

EIIF‘P"I for all LIBERAL DISCOUNT TO THE TRADE. ESTABLISHED 1848,

RUSSELL & SHAW, 38, Gt. James St., Bedford Row, W.C.1

- — — ————

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE WIRELESS SOCIETY OF LONDON
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHDHY

CON TENTS

On Heterodynes. By Philip R. Coursey, B.Sc,, F.Inst.P AM.LEE. - - Bas
The All-British Wireless Exhibition - - - - - - - - - Bs3
Progress in the Broadcasting Scheme - - - - - - - - = B6s

Conderita continted on next page.

FULLER WIRELESS COMPONENTS

Filament Batteries, Inductances, Insulators, High Tension
Batteries, Variable Condensers, Aerial Wires, Electric
Condensers, Filament Resistances, Valve Holders,
Ebonite Sheet, Rod, Tube, Cables and Fine Wires.

By the courtesy of Messrs. C. F. Elwell, Ltd., our]Wireless com-
ponents are being exhibited at the All-British Wireless Exhibition,

Horticultural Hall, Westminster, STAND No. 45

| Fuller's UnitedElectric Works, Ltd.
Woodland Whs., Chadwell Heath, L—I— E.

ﬁf Telegramm ; * Faller, Chadwell Heath,*
W Telephome : Iiord 173 (g lines).

-®»] ESTABLISHED 1875

il s

UMIVERSITY OF MICHIGAN
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MEN IN THE WIRELESS SERVICES DESIRING RAPID ADVANCEMENT |

should train in time with the Caollege which enaures this
“UW.E.C." [Regents Park, Lendon, .H'HI'E." has in Twelve Years secured hundreds of successes by

Individual PT-.I Téﬂiniul for Enlin-lrlll “l:;w; E-E#Tw Work. |
UNIVERSITY “ENGINEERINE  COITEGE WESTGATEON-SEA, KENT.
and expert advice with the Mew prospectua. Moo B, will be sent you without obligsclon.

CO NT E NTS (Continued)
Experimental Station De.sigm By F. H. H. (Continued) - - - - - 366
Notes = - = = = = - - “ - a = = = BTI
Calendar of Current Events - - - - - -« = =« =« -« - 8712
Wireless Club Reports - - - - - - - - - - - - 873
Questions and Answers - - - - - - - - - - - - 8&77
Share Market Report - - - - - - " - - - - - B8y

TrHE WirELEss WorLD AND Rapio ReviEw is published weekly on Saturdays.

All correspondence relating to contributions should be addressed to TuE EbrTor,
THE WIRELESS WoORLD AND RaADIO REVIEW, 12-13, Henrietta Street, London, W.C.2.

No responsibility can be taken for MSS. or photographs sent without stamps to defray
cost of return postage.

Editorial and Publishing Offices 12-13, Henrierta Street, Strand, London, W.C.2.

Telegraphic Address: * Radionic, Rand, London.”  Telephone No.: Gerrard 2807.

Advertusement Managers, Bertram Day & Co., Ltd., 9 and 10, Chaning Cross, 5.W.1.
Telephone No.: Gerrard 8063 and Bo6y

SUBSCRIPTION RATES.—
285, per annum, post free. Single Copies 6d., or post free 7d.
Registered at the G.P.O. for transmission by Magazine Post to Canada and Newfoundland

—H{}LL(}‘E’«ir STEEL MASTS FOR AERIALS—

Thess masts are light, st , oagily erected, and will last a lifetime. All lengths over
16ft. are made in sections an mh mast is supplied complete with baseplate, finisl, rops
cloat, pulley sheave, guy clips, three steal guy ropes and strainers, painted one coat
ready for immediate erection. Being mads of steel, no lightning conductors are required.

PROMFT DELIVERY. PRICES F.O.R. FOR CASH WITH ORDER, EACH
10ft. .. 32/6@ 15f. .. 42/6 20ft. .. 45/-
25ft. .. B57/6 30ft. .. B4/ 40ft. .. 128/-
Other Lengths supplied at equally Low Prices. Trade Inquiries Invited.
THE WIRELESS STEEL MAST & ACCESSORY COMPANY
Lombard Street West, West Bromwich Tolagrams | * Wiksior o et i
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VALVES

DELIVERY FROM STOCK.

RECEIVING.

Filament Anode

Type.  Voluage. Voltage. PRICE.,

R 4 60 £017 6

R4 B 4 50 110 0

Vagy 572 36 1 40

Q £y 50 1 40
(150 as amplifier)

QX 53 50 1 40

SPECIAL LOW TEMPERATURE
VALVES.

A\ Filament Filament Anode
v Type. Voltage, Current. Voltage, PRICE,

LT 18 .4 36-50 £2 100
,f%J ks 37l i » ”
{' f' TRANSMITTING

AT:S 5.5 UP TO 1,m:~c:£l 10 0
AT.40x 7 , 1,000 2150

Viait our Stand No. 32. All-Britieh Wireless Exhibition, Hortieultural Hall, September 30th to October Tth

AT. 4oz

MArcoNt SCIENTIFIC INSTRUMENT co, 1.
40 DEAN STREET, SOHO, W.1 T, TN RiED TH

UMIVERSITY OF MICHIGAN
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XX Wil

g,
_Hﬁ m\ ﬁﬂﬁ%‘g .
#3,%

E_Zj EZTAEE & Specialities 7,
Give you the finest quality and %
value obtainable. "“;_'_;f;_,
Bt The SPHINX H.T. Batteries canalways =
Stan d No. 15 be relied upon. =
Standard 15 Volt Price 3/6 each =

All-British  Wireless
Exhibition, Haortdeu- Four «tandard 15 Vol Sphinx H.T. Batteries in polished =

cural Hall, 5 :11'Ih-¢l . E -
joth to Octo case with tappings for either =
30, 45 or 6o volts. Supplied with __-_.__':':
- termina connectors for I5-"|"D|t anits. ___-'E:"

Ne soldering required. =

Frice with &0-wolt batteries 29 - %‘:

Price without batieries 15/- &

Send three stwops for Dlestrated Catalogus, o

WATES B
|3,|‘r|4 G Queen St ﬁ%

W, . Kingsway. London W.C.2 ﬁ,\x}}t‘.ﬂ_
A

iy, "
fw"'l""l.l'f il '||||I."'L". "u-'ll"ll"l"{l" Wint Sl 09

ﬂ[l'l'!l”]'l."ﬂ'!ﬂ".l‘.ﬁ?

W
DAVIS & TIMMINS, EBONITE

LIMITED.
AND

34a, York Road, King's Cross, N.1 VULCANITE

TUBES RODS SHEETS

LARGE
STOCKS

SCREWS & TERMINALS BRITANNIA
FOR WIRELESS SETS. MRS at e

€0, LTD
7 NEWGATE BT., LONDON, E.C.1
"Fhome: 2008 Central. “Grams: Britannls Ceni. London

fllustrated Lists seni Free on TReguest,

Tele. No.: MORTH 580,
Telegrams : CONDUCTIVITY, LONDON.

B

UNIVERSITY OF MICHIGAN
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MAGNAVOX

THE WORLD’S FIJ(EST

[ ¥
|

LOUD | oo
SPEAKER "a%™

Broadcasting  fasthfully reproduced

with marvellous clarity and Yolume

IMMEDIATE DELIVERY. EE-;.,;“
Visit omr Stand No. §84. All-Hritish Wireless Exhibition,

Horticultural Hall, September 30th 1o October 7th. YOUR
Manufacturers & Sole Licenseas for Europa

" Sterling Telephone & ElectricCo.,Ltd. EAQUIRIES

TELEFHONE HOURE,
210/212, Tottenham Court Road, London, W.1 INVITED.
Talephoma Hl. #ld Museum (7 Gnes). Tolegram : Clln.ll.. Weads, Lomdos™
Works: DAGENHAM, ESSEX.
BRANOHES : NEWCASTLE-ON-TYNE : 9, Clavering Place.
CARDIFF: B, Park Placa.

——
e — ———

E]cuuum C

-
|
e | E LECTRI C cﬁ

MUSEUM 1055, ] umiteo L | Spade Terminals, 8 Sere.
Y e

- - Actinsl aire
, | A NEW VALVE! w
.
_ THE XTRAUDION, g . INTERCHANG
15 \_/11 F.
TRAN .
CONDENSER I:IL'LLB., Turmed and Cucillates, Rectifies, |, . oo Meire Range
| . M, I8z, Aatiaal siFc r
and engraved Scals I||| im whelte | & miplifies, Spade Terminals, 2 - dos. :e;'un = =
Drameter 3§ T | | Filaiment conssmp- gl
Comil enser Epmd].m }* sqaare ‘.“ S P L 1,800
brass turmed rowsd ope eod and Euom, ‘S amps At s T, 500
screwed. T r.|l.- 1 wane. BdFC 4 volts, ’ 2,01
¢ vanes, 1/=: & vaness, 18 Anode anu-‘]u B LY -I‘: ::::

o volts, Ttk Excsbring llnI'. u.ith pim
N, : for winaling

Palighed with bevelled sdge knob ,;'1

OUR 32 FAOE
WIRELESS CATALOGUE,

FILAMENT RESIETANCES. L

; TRANSFORMERS
Specially  deslgned 6
e legs Wl :: nu::mumllr %w Iw
No.r, 17/ Mo, 3, Flj-,

own Panels. First class finish

Visit our Stand No. B1. All-British Wirelesa Exhibition, Horticultural Hall, Beptember 30th to October Tth.,

UNIVERSITY OF MICHIGAN



XXX THE WIRELESS WORLD AND RADIO REVIEW  Serremeer 30, 1022

CROCROSS WOUND COILS g=loas

Thess colls have been so designed that 1he ovesla uluu.ﬂ untd | large anough (o enable them to operale with suooew i
when shuobtsd with a .cooy condenser is suffichent ';I.ﬂ kb #&Ll oot emploving Eulsd yne reseplion, o

some other member o b usesd for rean:ioa Uﬂhmuntﬂrmﬂ.ﬂdm“’m

There is no need thersloie to 2 dou [ pylindrical bndactanoss.

When usad in the aerial circiyit ibe wave lengths oblalnable These coils can be supplitd either mounted or tnmenmbed.
irom each cofl will be |eagthensd by an mmount which will All ooils are micsly taped and momted colls are fised o
depend upoa 1he puf-tru- of the serial in use, thisio ma.y  s'anda-d Brithsh gauee solid ebonite posh Gtings.
| eMtanoes approzimating about 120 melree, Each coil is tesied in an oecllisory ciresit beloos

The meif-capasity of thees oolls ks extremaly low, snd the wire  despatch.

2 a PRICES. - W
| RH?'I““'H“‘HI when umsed with "oy | (Subject to Trade Discoumt)

Slges, | variable condenser [n paraiisl, mmﬂhﬂhpﬂuﬂ, Postage extm | Sipen,

| [n:luiﬂ:ﬁ.lr o closed ciremlt, L omountsd, [ ¥ r—— |

. R o L il | Each. Hach. =

Mo, | Metres, hetres, 5 4 L d. | Hea.

1 176 — 400 176 — 300 1 6 «a 0 |1 |

S 250 — G660 260 — 400 | 2 0O d 8 | 2

3 | 325 — 76O 325 — 63 [ 2 3 | 4 9 i 3

4 450 — 1200 450 = B0 8 0 E B 4

B B50 — 1500 650 — 1100 3 0 g 3 - B

i] B30 — 2000 850 — 1650 8 8 g B 8

7 1350 — 3000 1350 — 2250 4 8 - B ] 7

8 1500 — 4000 1500 — 3000 5 0 8 0 | 8

‘E'.'I 20000 — 68500 2000 — 480D 5 3 8 3 , Ba

P | 3000 — 9500 3000 — 8750 5 8 B 8 -9

Ifuhminmpl:tﬁunhnmﬂnulhuﬁglﬂﬂpummmmd, or £1 15 0 per set unmounted.
Maonufooctured by

CROGGON & CO., LTD., = " s

elegrams —CROGGON, CENT. LONDON. Also Masntssiorers of Enamalled Aenal Condapiom, priom
¥du‘um-:—l:1T't'HN. Manotssiorers of Elesirioal lnui-huutu*u-:. PRI

ALL-BRITISH WIRELESS EXHIBITION, Sept. 30th to Oct. 7th, 1922

(See farther full page advertisement of interest in this jssue.)

UNDERGROUND

Victoria, St. James' Park.
Westminster.

BUS ROUTES

Alight at Army and Navy
Stores,
MNos.—11, 24, 29, 29, 39,
51, 76, 76a.

Alight at Bridge Street,
MNos.—32, 80, 80a, 88, B9

oo g e e m me——

AR A
lggéQ io. Newt3, 22, 36, 3on
a\ \{\(&(@5 74 wal) Nos. 16, 25,29 230 |

38, 38a, 38b, 44, 46.

Organisers : BERTRAM DAY & C0., LTD., 9/10, Charing Cross, Londom, S.W.l

rnms HVERIT U RUCHIGAN o o o o s mmmetd
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The Present Wireless Boom

has given an enormeous ul.‘pulutuih manufacture of I’lrﬂma‘zﬂ-— The tendency has been to
sncrifice ql-ll'llj' b qu.nm:r in endeavouring to keep pace with Throughout this peried
of increasing wireless actmity L G LYD., have wisely refused o ‘lower their high standard
of even sl the expense of occanonal delay in fulblling orders, As & result they have more than
maintained their enviable repatation as RELIABLE wireless manufacturers, and to-day it continues to
be recognised by amateur and professional alike that wireless insiruments and parts manufaciured by and
bearing the name * BROWN ** can be bought with absolute confidence in their quality, valae and eficiency.

The “ Brown" Super-sensitive Telephones

Thess Telephonss are unguestionably the cleapest and most sensitive
m-ld-a. a.ud eomsequently, Ilnﬂrﬂlr the distance over which wircless can

m an the most somlortabls to wear, due o thelr
eEireme lthnc- in weight and adaptable adjostment.

There arg no wireles beadphones in the world o compare with BROWN'S.

IMPORTANT NOTICGE.—'\When purchasing BROWNS should
s that the name BROWN Is stamped on the back of each car plece. This
is the hall-meark and proof o itheir genuinersas, ax=
celience of finfeh wnd Alghest efMfclency.

In Uaiversal Tes. As supplied to British, Allied and Forelgn Governments.

The * Brown™ Microphone Amplifier

This magnifies signals, speech, or mmés, without distoriion, asd

of m& interest to amateurs and scientifie investigaiors. The

magniScation is muoch greater than that obtadned from & two-valve

amplifier, In comstroction, this insirament I8 moch more robust than

other relays. This dnsbrument satigfes e wrgend demand for a reliabls
uuﬁ,hr which the mosi 4 amaleur £an IS,

mhk mall  arfrienced L ecridary trankforme
m:lﬂdrdlm!hrh-a TP, G : Sy

The “ Brown" Loud Speakers
with new improved Curved Horns
The requisites of & I..-:rml m“mamr tome, clear arthenlation, and good

wod of sonmd. pralkey posgesses Lh litles
lqd.umummhumﬂl by the new improved ewrved horm. T

: AMATEUES do not always rtﬂdlhriullihfd Levad Spsaker (H. 1.) 28 mied
PRICES : in Lecturs Halls, and & small type (H. 3.) bas been desigoned to mest their
ljﬁ;h Rﬂe:l:::rl.m ﬁmj I-nprij. ﬂll mors modst home requircments ok af fo eolwma of sownd amd price.
e mie. (i) PR ey NEW HORN of dull biscked uminium séd with both H. 1 and
H. # is eonstructed on the logarithmie law of incoressing oosudngs and b
FRICES: acoustically perfect

H. 1. [Large] Low NOTE THIE—The st h and clearness of all musie, speech and M
Reslstanes, 120 ohmd  heard by one person headphonss iy broadeasted 1o & whols room o
H.I'hlll:..u hﬂ‘mﬂlmlﬂn_uﬁnﬂllﬂmlﬂlﬂ'mtﬂdﬂfh

Four set,

L. ™ ‘rltﬂ:::ﬂm The mosi popular ard perfect lowd sprakers ewer offered o the publie,

H. 3. (Small] Low Thousands siready in use in &l parts of the world,
H '-“":_ 120 ohms CATALOGUE POST FREE.
IEII 0:0 Visit Our London Showrooms : 19, MORTIMER STREERT, W.i.

[I-lil Remistances  Vielt our Stand No. 43 at the All-British Wirelass
o §/- extra) Exhibition, Hortleultural Hall, Sspt. 30th to Det. Tih.

SOLE MAMNUFACTURERS—

Eole A gent for e Arpmbine—

Homscio 3. Gaerrers,
Las Heras 2480, Buencs Alres.

LoMDOMN

UNIVERSITY OF MICHIGAN
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JUST PUBLISHED!

" Three Brand New Radic Press Books which every Wircless Man should buy.

| THE RADIO PRESS WIRELESS DIRECTORY.

Wa believe that this is the first book which bay been published in this gnd gives Im _Im-‘i_:t;
Drirectory of all the Wireless Stations of the World, ﬁtlthﬂHllrman Power Sialioos, Power
Stations, Ship Installations and Britiah Amatenr Stations, A Amaiens withonl boak i lks & telephens robacriber
'ﬂ#hwm Every amateur |n the country will pesd this book, and be now hes an opportunity of acquinng
one @t A peasonable price,

ABSOLUTELY THE MOST UP-TO-DATE LIFT FUELISHED

Price 2/6 Net. (Post Free 2/8.)

READY NEXT WEEK. ORDER NOW.

PRACTICAL WIRELESS VALVE CIRCUITS |

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

Author of —

* ‘Thermlonss umwm.-
B, e Vi el
Bimply Evpluined.' ste., sbe
This book will shortly e off the amal forms s exnallant companion volums to any of ihe other books by this well-mown
amibor, [t gives dorens and dozens of excellent practical vabre circoits and explains the advantages and operation of each o
Partlculars are also ol & nomber of crystal detector cincuits and valve circoits in !
The circaits with mmwmmm.m of them bave been apecially tnserted becauss of the
Post Officn lations regarding non ting valwe rircudts. The s from one o seven valves, and every oo i
guarantesd to be & thoroughly practical working example of what may be done with valves, The drawiogs are brautifally clear
Mﬂhupmdumdmpxﬂrmm. Mo amateur can say that his little lbrary of wirsless books fa complete H be dors oot
posseas this extremely useful Wme,

Price 2/6 Net. (Post Free 2/8.)

SIMPLIFIED WIRELESS

By JOHN SCOTT-TAGGART, F.lnst.P. I

Apthor of=—
* Wirsless For AL

This s the loag nrl.il.dnlg:l to “ Wireless For All," a bookbet whichh as siready run lnio between 30,000 and 100, 000
copies. We exphct this new book to be equally populer, i ot more a0,  The At of the serhes, * Wireless For*All" was for the
man who knew pothing at alf about wireless and wished to bave som ikdea of the meaning of wircless waves, F
mesages are seni, and o on.  This oew book 8 guaite sell-contained, and t & very simple account of elementary electricity,
oacillation circuits, winsless busing tus, ete. Mo eleckrical tever [ asfumeed. The reader i tobd what
battery is, what resistance means, whal an inductance ool is like aod the ume of & comtdenser. Crystal detectors are explained
and the methods of toning circaits reoeive sdequate attention.

What will prove of most interesi to many amatears will be fhe complete instructions for making one or teo brosdesct
e vers, following the very simple directions it is pmﬁhh[nrmrmrmmhlhimhmtmnlm
mmall eoak. pirce of lppg.rlhndumihud'hﬂghﬂnmﬂuﬂjnﬂl.dhnﬁmn:ﬂimlm]m Anoiber feainre
the section relating to the erection of amateur aerials,

The book v unusaally well illmstrated for an inexpensive book of this sort ; there are nearly &0 excellent drawings.,

Price 1/= Net. (Post Free 1/1}.)

Al the sbove three suthoritative wireless b.unli;l.unhr at our Stand No. 27 at the All-British VWoreless
Exzhibition. Buy a copy of these when you go there, or i outside o buy a copy from your wircless dealer or bookoseller,
We will post you any book by retumn on recelpt of remiitancs,

. o New Larger Premises:
%’lﬂhw ) 12451 ith, ww DEVEREUX BUILDINGS,
DEVEREUX COURT.
Publishers of Autheritative Wireless Literature. STRAND, LONDON, W.C.2

{Opponits Lew Cowrin

¥
:
{

E
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“AMPLION?”

| Registered Trade Mark) f
PATENT L[}UD SDU‘JDING RECEIVERS, Table and Wall Types

HIGH EFFICIENCY TELEPHONE HEADGEARS

“* GRAHAM "' MICROPHONES FOR
WIRELESS TELEPHGNY

“ ALGRAPHONE "' COMBINATION
| For Wireless Transmission of Music

RADIO CABINETS
Incorporating Marconi Receiving Units
and the Graham Electravox
(By arrangement with the Marconi Company.)

— -

“ G.R.” (Graham-Rickets)
POWER AMPLIFIERS
INTERVALVE AND TELEPHONE

| TRANSFORMERS

Improved Terrnmals for Experimental
and Standard Apparatus

' ALFRED GRAHAM & COMPANY

(E. A. GRAHAM)
Specialists in Wireless Equipment
Head Office & Works ;

ST. ANDREW'S WORKS, CROFTON PARK, LONDON, S.E.4

Branch Factory :
KILMORIE WORKS, FOREST HILL, 5.E.z3

West End Showrooms :
s THE ALGRAPHONE SALON, 25-26, Savile Row, Regent St. |

Visit our Stand No. 44. All-British Wireless Exhibition, Horticultural Hall, SBept. 30th to Oct. Tth. |g

UNIVERSITY OF MICHIGAN
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DE LUXE

ALL-BRITISH WIRELESS EXHIBITION AND CONVENTION
HORTICULTURAL HALL, WESTMINSTER, S.W.
SEPTEMBER 30tH TO OCTOBER 7TH, 1922

STAND STAND
No. 20 No. 20

THE TELEPHONE MANUFACTURING CO. LTD
HOLLINGSWORTH WORKS, WEST DULWICH, S.E.21

TELEPHONE : SYDENHAM 2460-1 TELEGRAMS : BUBASTIS DULCROX

~ UNIVERSITY OF MICHIGAN
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MarconisWireless
Jelegraph (o, #td.

ARE EXHIBITING AT THE

FIRST ALL-BRITISH
WIRELESS EXHIBITION

AT THE HORTICULTURAL HALL, WESTMINSTER,

FROM SEPT. 30th.TO OCT. 7th

Che y are showing their
latest pattern Aarconiphones,
together with apparatus
representative of other

branches of their industry.

DO NOT Bl 90 VISIH
STAND 24, s i,

MHARCON] HHEE, STRAND, LONDEY.

e e — e —
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TO THE TRADE. THE HM.L MARK of EFFIGIEHCT

REDUCED PRICES

CONDENSER PLATES; CONDENSERS
OF VARIOUS SIZES AND DESIGNS;
SWITCH ARMS ; SPACING WASHERS;
EBONITE KNOBS; POINTERS;
TRANSFORMER BOBBINS
(Wound and Unwound) ;
RHEOSTATS;
AND ALL WIRELESS ACCESSORIES.

QUICK DELIVERY. WRITE FOR PRICLES.
WE SPECIALIZE IN DEEP DRAWN
WORK OF ALL KINDS.

MANCHESTER METAL STAMPING AND

ENGINEERING COMPANY, LIMITED.

CHESTER ROAD,
CORNBROOK, MANCHESTER.

Telephene— {98 THRAFFORD PARK. J. I:IURNEH IJIhII’l‘ED
Te'sgrams—" TOGGLE MANCHESTER.” WIII:HI: wm ﬂhldwdl Hutl:l., Essex

BRITISH EBONITE sreciricarion
FOR BRITISH WIRELESS.

MANUFACTURED BY :

THE BRITISH EBI]NITE G0., LTD.

HANWELL . ‘ LONDON, W.7

APPLY FOR LIST " W."

SPECIAL QUALITY RODS, TUBES,
and SHEETS FOR WIRELESS.
ALL USUAL SIZES KEPT IN STOCK

T ELF{ sRAMS : * Ebonitical, Han, London,” WHOLESALE
+PHONE : Ealing 1699, ONLY.
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For receiving vocal and in-

strumental items you must
have Mullard “ORA™
Valves to get the best results.

Oscillates—Rectifies—Amplifies

Specially recommended
where good detection and
amplification are required.

15/- each

IMPORTANT NOTICE.—The great demand ,,
for Mullard ORA valves and other accessories has F o
compelled us to open much larger works. )

45, nghtmga]a Lane, 5.W.12.

.o %
Contracfors ©0 HMAdmiralty o *trfy&'i;‘zﬁ‘ ' ‘ﬂ‘}‘
Wiar Office gl Aar Force & PostOffice. il 2 P- o
Teleghera  Coder | s oAt ¥ b
Himaarwih M2 ABCT L) Nadumrbes Hammar Lantt Sl ;.;i" -
T
..... . B “; o ° I,-"J 5 q"
o« o

Glisgow Depot: 13, Woodside Terrace, Newcasthe Depst : 17, Sandiull
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— LESLIE McMICHAEL >—

PROVIDENCE PLACE, WEST END LANE. KILBURN, N.W.6 ‘

siven 0, B 18 2B, 3 al! pass Vet Lnd La~s

Telephone HAMPSTEAD 1261 Mearest Tube Station. KILBURN PARK ( BAKERLOO)

"M.H. Receiving Sets

As a result of lengthy experiments we are now in a position to place
before Wireless Experimenters a series of sets ranging from ONE valve
to FIVE valves which will appeal to them by reason of Lheir efficiency. ease

of operation, compactness and moderate prices.

SINGLE VALVE DETECTOR RECEIVER PANEL
TYPE M.H.1. Price £5-85-0

This panel is fimed with: Valve Holder, Filament
Rheostat, "ooog mfd. Variable Condenser, Series
Parallel Switch, and all neceszary Teiminals, “T'he
Ebonite Panel is highly polished and fully engraved,
being mounted in a well finished case of polished
mahogany. A Coil Holder can be mounted on

the side, the unit then being a complete

B ot receiving fet requiring only the usual ad-
ditions of Aenal, Batteries and 'Phones.

2-VALVE RECEIVER, TYPE M.H.2

Price £8-8-0
This imstrument 18 a highly sensitive detector-
amplifier operating as a Radio Frequency Amplifier,
the Intervalve Coupling being ;'I-I.l:lﬂ“tl.i into @ sascker
provided for this purpose. A Tuning Condenser 12
mncorporated to work in conjunction with the High
Freguency intervalve plug in transformer, which can
be of varable or fixed type.  Independent filament
control is fitted 1w each valve, and a -ooos miil
Acrial Tuning Condenser is fitted. The general lay-
oty ete., i85 o8 illustrated, and it will be seen that the
hattery termanals are dupbcated. This enables a
Note 3:-'['.'|J.|;1‘|iﬁ|;'r (M.Hz B) to be added, thus
providing a combination of 2, 3 or 4 YValves capahle
of great signal stremgth

NOTE MAGNIFIER, TYPE M.H2 B
Price £9 -9 -0

This instrument is applicable generally az a Note Magnifier, serving to increase the received
sivnal (speech or morse ).

Independent flament control, a selector switch giving optional one or two valves, and the use of
imtervalve transformers (Fype UANMLD having exceptional efficiency, make this instrument of
preat service, whether vaed in conjunction with Type M.H.1, M. H.2, or az an addition 1o any
existimg set (Valve or Cryatal)

UNIVERSITY OF MICHIGAN
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-LESLIE M<MICHAEL =—

i PROVIDENCE PLACE. WEST END LANE. KILBURN, N.W.6

Bos S ecves 1, & |8 I, S5 &l pass West End Lane

Telephone. HAMPSTEAD 1260 Nearest Tube Station, KILBURN PARK ( BAKERLOO) |

Three Valve Detector Amplifier Type M:H.3.

This instrument is a 3 Valve Receiver unit, giving the range and clarity
of reception characterised by the M.H.2 with the additional amplification
provided by a Low Frequency stage of Amplification. y

The extraordinary popularity of this set is sufficient proof of its
capabilities, and is strongly recommended for general purposes where range
and strength of reception, with great clarity and freedom from noise, 1s
required. This set will operate efficiently a Loud Speaker.

Four Valve Set Type M.H.4.

This instrument is designed for those who require perfection in finish

The set isof hngh-
est Eradc fimsh,
consisting of a
four Valve Detec-
tor Amplifier fit-
ted with a full
range of controls
an hcing pro-
vided with selec-
tor switches by
which 2, 3 or 4
Valves can be
used at will.

and performance.

The strength
of signals is such
as to permit of an
almost unlimited
number of head-
phones to be used,
ora Loud Speaker
can be connected,
thus making pos-
sible collective en-
joyment of music,
speech, etc.

UMIVERSITY OF MICHIGAN
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LESLIE M<MICHAEL

E

PROVIDENCE PLACE. WEST END LANE, KILBURN., N.W.6

Pos Sercioma §. B M, BB, M al pess Wesb Crnd Lens

Telephone. HAMPSTEAD 1261 Nearest Tube Station. KILBURN PARK J BAKERLOOQ)

PRICE

£6 5s.

Price with Variable
Condenser (as
illustrated)

£7 5s.

£90 Competition

FOR THE MOST EFFICIENT CONVERSION OF
B. MARK II., 2 VALVE DETECTOR AMPLIFIER

HAVING purchased from H.M. Government a large number of
the above sets, all new and unissued, we have decided to offer
the prize of £50 0 0 for competition by the British amateurs
for the most efficient and practical conversion of the above set.

The present instrument s a Z2-valve d:t::l:nr mnpllﬁer suitable for very short
waves only with hxed reactance and primary inductance. Amateurs can
convert the instrument to either of the fﬂﬁumng

A.—A 2-valve detector amplifier suitable for all wavelengths.
B.—A 3-valve high frequency detector amplifier suitable for all wavelengths.
C.—A 2.valve note magnifier or any other combination which can be I
executed in the most practical way, either using internal or external
tuning coils fixed to the instrument or loose.

The ponts which will be taken into consideration by the judges will be the
efficiency and general utility of the converted instrument, smallest practical
difficulties for mn'mrting & hr:t number, lowest cost of conversion and smallest
number of new parts required, and the simplest making of the finished apparatus.

UNIVERSITY OF MICHIGAN
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— LESLIE M:MICHAEL "

PROVIDENCE E,L,.AEE. FE?.T;.EHDL&HE. !(J*LEURH. N.W.6
[ Telephone HAMPSTEAD 26 Nearest Tube Station. KILBURN PARK . BAKERLDO)

———————y

CONDITIONS FOR ENTRY.

Only buyers of B. Mark 2 giving proof of having purchased
either from us direct or from our wholesale customers will be
allowed to compete.

The decision ol the Directors of this Company, who will be
assisted in judging converted sets by Maurice Child, Esq., Director
of the London Telegraph Training College, Earl's Court, and H. S.
Pocock, Esq., A.M.1L.E., the Edior, ﬁefen World, will be final.

The winning set will become the property of this company,
together with all rights of conversion and design. All other sets
entered for the competition will be returned to competitors.

Ten consolation prizes of £1 will be allotted to those who in
the opinion of the juggu will have gained the greatest number
of points.

Latest date of submitting converted instruments November
25th, 1922,

Amateurs desirous of entering the competition must send notice
to us as soon as possible and obtain the necessary form.

The result of the competition will be announced in the
Wireless World, December 16th, 1922,

Visit our Stand No. 38

Where you can inspect and purchase these instruments and also
secure entry form.




Xl THE WIRELESS WORLD AND RADIO REVIEW SEFTEMBER 30, |822

— LESLIE McMICHAEL =

f PROVIDENCE PLACE, WEST END LANE. KILBURN, N.W.6

[ Bos Sevecaa I, A B 82 M all pess Weil Led Lams

' Telephone. HAMPSTEAD 1261 Meacest Tube Station. KILBURN PARK ( BAKERLOO)

==
|
|
—

Five Valve Set Type M.H.5.

Price £35

A similar set to the M.H.4 with additional H.F. Amplification, full
range of controls and following generally the lines of the M.H.4. Two
Valves High Frequency, One Valve Detector and Two Valves Low
Frequency, with specially designed switching arrangements to enable one
or more valves to be used as required.

H.F.—L.F. Combination Amplifier.
Price £10-10 -

This design 1s one which, without sacrificing appearance or efficiency,
is of more moderate price than the preceding types. It is confidently
recommended for general reception between 350 and 7,500 metres.

The instrument incorporates a Reactance Capamt}' Coupling for the
High Frequency stage, which, due to a special designed switch, gives

extremely high efficiency at any wavelength within the range spr:nﬁed

The Low Frequency stage is fitted with Type U.A.M. Transformer.

The g&m‘:rﬂ.' finish 1s as for prcc:ding types.

— Visit our — All-British Wireless Exhibition,
STAND No. 38  souin onn e T

In addition to the above standard sets which we
supply we would remind our friends (both public and
trade) that we hold the largest stocks in the country of
ex-government wireless apparatus. The bulk of this
stock is new and un-issued. In many cases by pur-
chasing these you will save 50%, on ruling prices.

UMIVERSITY OF MICHIGAN
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EINGLE WALVE RECEIVING SETS —Comprising Tuner
IoLE,JALTE SECEVIG ST, ™o || ANEW TYPE OF VARIABLE CONDENSER
rwo : el i . A very compact form of Condenser,
ity el ; : iR using a film of mercury as one
THREE-VALVE SET—1 HF. Valve, 1 Ractifier, and 1 L.F. element up to "ooo4 mfd. mounted
M. AR St O O S SN W on ebonite base ... 10}\‘6
Headpbooes (Doukle), 5000 ohms, 248 4,000 ohms 22 6
Accumulaiors, dv, 40a., ¥1
RU— e A BASKET COILS AND TUNING STAND
S m‘rl iy | _ Coils mounted on ebonite formers
e T and fitted with sockets for plug
mm m‘m“h; ¥ mounting.  Set of five for use up f
Yabve logn with twe Suis and washess, S0 sask. to 1,200 metres 7 5
Vaive Hodlem, Sempiie Wi 25l 13 tach. Separate coils, 1/6, 1/9 & 2/- each.
Special Tuning Stand on ebomte
Filameni Resislance. sbonite lormer, complets with screws, . :
19 wach. s base for use with these coils 123'-
High Bea. Wire, per yand, 2d.
Condensers, Warinhle, lor Ty - -
mw:ﬂﬂmm ~ N5 TELEPHONE TRANSFORMERS
ﬁ‘m 'I.d ﬂlﬂﬂ. ad. -uiln;..“ii: 54, per dos. For use with 120 ohm Telephones, 12"6
e B L B B k. O, stk unmounted ... it e
Grid Condenser and Leak. on ebonite base, 1 8 each. Ditto, in wooden case, with 16!
Ivorine Scales, 0 degs.-180 dega., 7id. sach, T “nal -
ratine Tablsts markad Aecial. Burth, otc. 1id. each erminals
Mica, Ebanite |Shest, rod, gﬂn%' Bram Bod, Isnlsting Tubing, Accessories, Panels, etc.  Special apparatus
R T o . o S N S, made to customers’ requirements.
HESTIA ENIANEERING CO., REYNOLDS & BRADWELL,
32, Palmerston Road, Acton, London, W._3 41, CHURCH STREET, BIRMINGHAM

W. J. HENDERSON, 2 Hollywood Road, South Kensigton.
g 1 ¥ (Megreat station, Farl's Court.  Bus romiog Mo, 31, 14, 94))

Special Offers — Low Resistance Telephones

150 pEma.
PLUGS and JACKS, two way, suitable for ¥ plugging-in " tele- —
phoaes, loud speakers, condensers, ete., et

Combined P]u; and _Tu-tk I,"B_ 'F"'Inl III'-. J:l{'h ﬂ-ﬂ.
H. T. Battery Cases, size 10f” x 13}" x 5", in polished teak,
fitted with seckets up to 200 volts, 4 plugs and lcads. These
boxes are well ﬁniilu.-d. and besides their |;.ri3in:| puTpose arc
VEry sutiable for uie a8 Inatrumeni cases, Each 5/ -
STEEL MASTS, 15 leet, in six z2it. fin. sections, suitable fod
erection on roof or in gardea ; any number of these sections

can be joined together if extra heighe s required.
Price, 15 feet, without guys fila ~A 5 15/-
w 1§ feety complete with rope guys and pullev 17 6

High Class
VARIABLE CONDENSERS

[for panel mounting.)

12/6 per pair

{Postage gd

. [ These Telephones are Aited with alomdindden
ool 43 vanes =‘E-"ﬂ" headbands F;nd atv ralromely g nf!ﬁm PE
. - are suitalile for the feceplin of speech an
coosg g vanes 17/0. mu:jl Satisfaction s guaranteed, each palr
N being tesied before despatch. ”'—T from
‘000 3 15 vanes 13/6. Al cirders by post will be despatched on
- - : day of rebripl. A I-rgrﬂumlﬂ'r f I.I_l'lﬂ bele-
Vernier 3 vanes a3 /0. phones is available, and Trade enquiries are

invited.

UMIVERSITY OF MICHIGAN
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ALL-BRITISH

WIRELESS EXHIBITION

AND 2 e

o CONFERENCE (ADMISSION.

'mﬂfm Sep. 30 w22 Oct. 7 I’EH

SATURDAY SATURDAY

HORTICULTURAL I—IALL

Vincent Square, Westminster, S.W.1.

Special Public Day, October 3rd Special Trade Day, October 2nd
ADMISSION B /= tacluding Tax ADMISSION | /3 Inclading Tax
(Public admitted both days after 6 p.m. at the usual price.)

At this Exhibition visitors are assured of several hours' pleasure as the exhibits include the finest
and most efficient instruments ever manufactured, as well as many of historical interest.

At this Exhibibon there are 52 Wireless Manufacturers and Suppliers, who, in every case, will show
nothing but wireless goods,

At this Exhibition many Exhibitors will be showing for the first time wireless apparatus and accessories
of new and novel design,

At this Exhibition two inent Wireless Publishing Companies are placing before the public the
finest selection of technical ks on Wireless ever offered,

At this Exhibition there is one Stand occupied by the Organisers who have made every preparation
to assure the pleasure and- comfort of thousands of visitors,

At this Exhibition there will be ' Broadcast ** Wireless Concerts and Demonstrations throughout
the day,

(At this Exhikition there will be an orchestra to entertain jruu during the periods when Wireless
demonstrations are not taking place,

At this Exhikbition you will find a comfortable Lounge opposite the Demonstration Stand,

At this Exhibition the Wireless Society of London have made every arrangement for a Convention,
having the full support of all the Affiliated Societies and Cluba,

At this Exhibition Lectures on Wireless will be given by many of the best-known Lecturers in Great
Britain,

At this Exhibition you will find courteous and competent representatives of the Exhibitors ready and
willing to give vou advice and assistance at all times,

At this Exhibition you will at all times be able to secure light refreshments at popular prices, as well
as lunches, teas and suppers,

At this Exhibition there will be an official catalogue containing over 144 pages.

At Btand NWo. 55 the Organisers will be displaying notices of times of Broadcast Wireless Concerts
and Demonstrations as well as information regarding the Wireless Lectures,

ORGANISERS :

BERTRAM DAY & CO.,, LTD.

9 and 10, Charing Cross, London, S.W.1
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AGENTS WANTED

e -

STAND Sole Agencies for the Radio Productions
: 10 of FELLOWS MAGNETO Co., L.

HORTICULTURAL HALL, Agencies will be granted to one
i Sept. 30th—Oct.17th. i firm in each of the principal towns.

L
- QR T
-

-
LALER LRI PR LR P L LR B L L L L]

Address applications to’:
WIRELESS MANAGER,

FELLOWS MAGNETO Co, Lw

CUMBERLAND AVENUE, PARK ROYAL, N.W.10

"Fhones : WILLESDEN 1560, 1561, "Grams ; © QUIRMAG, FHONE, LONDON™
{E.FS) 4

CALL AT OUR STAND 53 ALL-BRITISH WIRELESS EXHIBITION

u FEDERAL * ANTI-CAPACITY
L.F. INTERVALVE 6 v SWITCHES
TRANSFORMER (Anyv combination of
springs supplied)
= Radio Accessories

Headphones
All parts for Crystal and Valve

Receivers.
Complete Receivers, any type.

g All Valve Sets licensed under
. @ Marcom patents for Expen-
P

mental and Amateur use
—a in Great Britain.
Call or write for full particulars : THE
PETTIGREW & MERRIMAN LD. arcest
e 122-124, TOOLEY ST., LONDON, S.E.1 5:{;‘;‘:

UMIVERSITY OF MICHIGAN
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STAMPINGS = RADIO INSTRUMENTS

TRANSFORMER CORE LAMINATIONS AND
DIAPHRAGMS FOR HEAD-PHONES

(IN OUR PATENT HIGH RESISTANCE MATERIAL)

“STALLOY.”
STALLOY WIRE FOR TRANSFORMER CORES.
ALUMINIUM CONDENSER VANES.

TRADE  ENQUIRIES SOLICITED

JOSEPH SANKEY & SONS, Ltd., BILSTON

Representative: Robert Jenkins, 168, Regent St., London, W.1

TEO)

HIGH TENSION DRY BATTERIES
for WIRELESS SETS

NORMAL BIZE, Ne. W ps V, 15 Taits W n ¥, 5o Veim GLANT GIZE, Me. W 73, 13 Vel
Price 5/- Price 15/- Price 6/8

SUPPLIED IN TWO SIZES FOR 15, B0 or &0 VOLTS

and with Tappings in 3 Volt Steps.
ALL" BATTERIES FITTED WITH PLUG SOCEKETS AND MOVABLE TERMINALS.

Complete [llusiraied Price List om Applicailoa,

THE EFANDEM CO., LTD. FALLINGS PARK WORKS,
DRY BATTERY MANUFACTURERE WOLVERHAMPTON
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WARNING

IGMNIC LETTERS PATENT NO 141344.

ELECTRIC 'l.'.fr:}i'd. IDE FOR

NDUCTANCE COILS having a
Icellular structure and generally known

as Honeycomb Coils are protected by
Letters Patent as above. We are the Sole
Licensees in this country under the Patent,
and the Trade and Public should be careful
to see that Coils of this type, sold or pur-
chased by them, are of our manufacture,
since there are on the market certain in-
fringements of the Patent, and all dealers
in or users of infringing coils are liable to
action.

Hone yesmb lnductinee with Standard Pleg Mousting. The Honeycomb ol possesses distinet

advantages over cther lypes. It is easy
to change for different wavelengths, the
Sull s:t having a range of from 100
melres to 300N melres wnth P.M.G.
aerial.  Silent operation is a further
valuable feature. See them being wound
on owr Stand by patent machines.

The Slab Coal 12 wound by the *© eross-
wound "' method and is self supporting
without the wse of wax or other binding
material. This coil is wound with
enamelled wire, and is very useful where
cheap coils are reguired for cx perimental

pur proses.

We manufacture Intervalve Transformer Coils of
all descriptions.
Shab Jaductance. Also Telephone Transformer Coils, Basket Coils, &c., &c.

RANIC—

STAND No. 4 ELECTRIC CO,, LTD,,

ALL-BRITISH WIRELESS EXHIBITION 147, Queen Victoria Street, London,
Works : Elstew Road, Bedford.

Coils

UNIVERSITY OF MICHIGAN
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IGRANIC .
“TRIPLUG” COIL HOLDERS IGRANIC
Specially designed for use with Honeycomb Coils ELECTRIC Co.Ltc

SIMPLE CHEAP EFFECTIVE

&

For mounting on pamel. ladependent Plugs.

“TRIPLUG” COIL HOLDERS

are supplied in three forms :

I. Completely mounted on base for table use,
2. Assembled for mounting on panel.
3. Independent Units for panel mounting.

MICRO-ADJUSTA COIL HOLDERS

These are of superior design, with worm adjustment for
Jine tuning. The worm can be engaged or dizsengaged by
moving the operating knob to one side or the other, de pend.
fHJj i arn the roil o ﬁ#a&jugfﬂf, When rﬁugnwﬂlﬁf_ corila
can be moved freely by hand. A
&PIIHrHﬁ' exlension is aup_nﬁmf £
that adjustments can be made without
bringing the hand loo near the coils.

LT R TR R R P R L R P R L L]

INTERVALVE N
TRANSFORMER : STAND No. 4
A very efficient design—the result E Mﬁlhh:::d“::_ﬁlhwm é

r.:]" extenaive research,

ELECTRIC CO., LTD.,, (MKNEHESTER: ** 30 Ert S
147, Queen Victoria Street, LONDON. ALSO | A T e e
Works : Elstow Read, Bedford. {:« CARTLE e e

BEADFORD : 18, Wosslview Terraie,
Manningham.

UNIVERSITY OF MICHIGAN
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1912—-1922

TEH}unqnnnmndtnnnfutnuuﬂuﬂmrdemdﬂﬂ;ﬁm
activities were diverted into other spheres during the War, we are still the leading
provincial wireless supply house.

To-day we describe some of the instruments we manufacture, and ask you not to forget to give
us a call at STAND 42.

All our apparatus conforms to the Postmaster-General's Regulations, and is licensed for amateur
use in Great Britain under Marconi's Wireless Telegraph Co's patents. You are therefore

perfectly safe in purchasing our apparatus.

BRITWIRE Mk, III Receiver
(three valve), for use on all wave-
lengths. Will receive telephony
or telegraphy on all waves from
100 to 20,000 metres without loss
of efficiency.

BRITWIRE Mk. 1 Tuner. Three
circuit, with series parallel
switch, aerial cannot radiate.

Price—Receiver .. £12 10 0
w Tuner .. 7 0 0

BRITWIRE Mk. IV Receiver (four valve), with twoe note magnifying valves.
By using this receiver telephony can be made audible over a large hall.

Price o i el o £16 10 0

BRITWIRE ngle Valve Note Mag-
nifier. By using this on your crystal
or valve set an astumahmg Increase
in signal strength 15 obtained

Price .o ‘s £3 0 0
BRITWIRE Two Valve Note Mag-
nifier. Price ¥ £56 5 0
BRITWIRE Three Valve Note Mag-
nifier. Price A £7 10 0

All the abeve valve apparatus licensed under Marconi patests for amatenr use im Great Britain.

BRITISH WIRELESS SUPPLY CO., LTD.

6, BLENHEIM TERRACE, LEEDS 18, ELDON SQUARE, NEWCASTLE-ON-TYNE.
1 ZOE38, Tel = 380 COITY.
33, HIGH STREET, SOUTHAMPTON. 11, CHURCH STREET, WEST HARTLEPOOL
Tel » 403, H .
WORKS : LEEDS. o

Visit our Stand No. 42.  All-British Wireless Exhibition, Horticultural Hall, Sept. 30th to Oct. Tth.

UMIVERSITY OF MICHIGAN



HSerreuper 30, 1022 THE WIRELESS WORLD AND RADIO REVIEW

Li

19121922 (Continued).

BRITWIRE Precision Condensers.

Balanced for panel mounting, or mounted in solid
mahogany cases.

‘oooz—Unmounted .. % s oo 15 0
Aounted - .. .. .. &1 6 6
‘o0os—Unmounted .. i o i 17 6
Mounted I 5 i3 i 1 5 0
‘oor—Unmounted .. .. .. - 1 50
Mounted ary s o= e 117 8

Owing to reduced manufacturing costs, we can now supply accessories at
much reduced prices, while still maintaining our high standard of quality.

DUROS Cells, zv. 45amps., ready Valve Pins, per dozen SRR ¢
charged -+ 19/6 Vilve Legs, per dozen i 2/o
Ebonite knobs, finest quality .. 0/7 Bes; Polished Ebonite Valve Holders  1/3
Engraved Condenser Dials, ebonite 33 Switch A Pl b
Intervalve Transformers .. .. 22/6 “l::". r,cdrms+ osp fﬂ;i ronze "
Heavy type . 25/0 inatel grm; KMequere & Ty
Air Core Radio F..,m'1_“_.1.":.:r “Trans- '~ Lacquered Contact Studs, per dozen 1o
formers— 300 metres 3/g Anode Resistances, with clips, 50,000
boo . . 49 to Bo,oco0 ohms .. 2/6
1000 .. .. 5/3 Gnd Leaks, resistance guamntv&ﬂd
2,500 6/ } to 5 megohms, with clips .. 2fo
'I-e]ephnnt Transformers f::rr panel Gnd Condensers .. .. each z/o
mounting .. - .. .. 13/6 Condenser, with leak . 4/0
Reactance Formers .. .. 6o Ebonite, cut square, any size, per Ib. 43
Mounted in Mahogany Case .. 10/6 Enamelled Aerial Wire, 8/'z3 and 120
Polished Mahogany Battery Box, stranded .. .. pertooft. 6o
with wander plug and five sockets, per 150 ft. glo
for five Siemens units .. rz/6  Shell Insulators v .. each 11
Filament Resistances, finest quaht}f 4/6 Strain Insulators .. .. each ofg
Knobs and Pointers, with brass bush, Egg Insulators i .. each o6
ﬂch 1o Rotary Switches—3 puint e P 2L~
Ivorine Tabs, set of seven .. 1/10 topoint .. .. 6o
Ivorine ‘-h:al:g oto 180 /6, o/to and 16 19 point .. . 7@

We also have a very large stock of MAGNAVOX Loud Speakers, and can ull
either as factors or retall. Trade enquiries invited. We mow have l:ﬁa
stocks at all our branches. All retail orders over 40/- In value carriage

Send for Ilustrated List. Post f.rr: ﬂd.

POST {}R.DERS TO

BRITISH WIRELESS SUPPLY CO., LTD.

6, BLENHEIM Tﬂﬁﬁl‘m& 18, ELDON SQUARE, HEWEASTLE-I]H-’ITHE.
33, HIGH STREET.HSOHUTH!LHFTDH. 11, CHURCH STREET, WET'EA.RHH'WL

WORKS : LEEDS.
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HELLO C.Q.!!!

HAVE A LOOK AT THIS

SULLIVAN'S
120 ohm HEADPHONES

Complete with cords, £1 T5. 6d. per pair, carr, free !
In new condifion.

Cash with order.  Wrile of ence or you may be foo lale
—uwe will not have half enough.

ANOTHER SPECIAL :—

VARIABLE CONDENSERS

“001. 16/- wset of parts. 19/- assembled

‘0005, 10;- " 13/-
‘0003. 86 - 11 6
000z, T w 9/- "

Complete with knob -.miﬁm'nl-r. Criber sizes pro rais. |’

Camplete in Polished Hardwood Cabinet 6- exira
3" Engraved Dial snd Knob supplied in place of Knab
and Fointer 3 3 exirm

COMPLETE AERIAL 10/6

Comprising — 100° 7,20 Copper Wire, d [nsulsiom
24 yda Rope, 12" Lead in Tubs, 2 Palleys. Fest 1/-

To the Trade Only

We are able to deliver the
following FROM STOCK

RM.C. Liqud Gnd Leaks (Prov.
Patent 12270).

Filament Resistances.

Aerial and Lead-in Insulators.
Switch Arms.

Set of Parts for Valve Panel
L.F. Amplihers, etc.

Please give Trade References with
application for list.

NOTTINGHAM RADIO SUPPLIES E]gdgg“;gﬂ:lt::;ﬂg rf:;;’
3, THE POULTRY, NOTTINGHAM. " ; :

The Best Book about Wireless Telephony

Just Published

RADIO FOR EVERYBODY

By A. C. Lescarboura. Managing Editor

of the Sciendific American. ited b

R. L. Smith Rose, M.S¢,, DI.C., W
170 llustrations,

Crown Bvo. Te. 6d. net.

METHUEN & CO. LTD.,

36, ESSEX STREET, LONDON, W.C2

WIRELESS RECEIVERS AND
ACCESSORIES IN STOCK.

All Burndept apparatus in stock : batteries,
‘phones, etc.

Aerials erected at Moderate Charges.
ALL AMATEUR REQUIREMENTS

G. H. CHARD & Co.,

£4a, Great Portland Street, London, W.1.
‘Fone: Gerrard S802.

THE CONSTRUCTION OF AMATEUR VALVE STATIONS

By ALAN L. M. DOUGLAS. Price Plil IInir:l.l. 78 pager. 55 Dingrams and [lustrations.
mtage
The aim of the suthor in compiling this volume has been (o place within the reach of the amateur
who is interested in Wireless Telegraphy and Telephony a Handbook which will enable him to
nlgtlin date that bhe has otherwise difficulty in sequiring, in_ order that be may constrect for
bimself apparatus which be desires to make, but does not quite know how to design correcthy.

THE WIRELESS PRESS, LTD., 12-13, Henrietta St., Strand, London, W.C.2
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B.T.H.
Portable Reeeivers

Cryatal KReceivers

Amplifiers, High &
Low Frequency

Head Telephones
Loud Speakers
Coneertphones
Morse Inkers

Motar Generaior
Sets

Time Flashers

Aerial Equipments
Tuning Condensers
Moree Buzzer Sets

Yalves

Tungar Rectifiers
Jfor eharging
Aecumulators

B.T.H., Portakle
‘Wiraless Recsiver
with Additional
Valve Amplif e
anmd I'wa Head
Telepbhones.

B.T.H. Electrical Plant of every
description — from the smallest
electrical lamp to the largest turbine
driven alternator — is univerpally
characterised by the highest stan-
dards of design and workmanship.
These qualities are equally evident
in the large range of Wireless
Equipment manufactured by this
Company—the combination of
scientific accuracy and simple con-
struction ensuring perfect operation.

SEE STAND No. 7

at All-British Wireless Exhibition

The British Thomson-Houston Co., Ltd.

Electrical Engineers

and Manufacturers.

Head Office & Works - RUGBY, England.

UNIVERSITY OF MICHIGAN
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FOLLOW TI:II_E CROWD

STAND NO.1.

AT THE

ALL BRITISH

WIRELESS EXHIBITION
AND INSPECT

THE

llllllll

It will be to your own
interest and future
satisfaction to wisit
our stand before
deciding on your
wireless outfit.
THERE IS A
CRYSTOPHONE
FOR EVERY PURSE
AND PURPOSE
Wireless Supplies Co,,

64, Mortimer Street London, W.1.

' CALL AND INSPEGT
UOUR LOMPLETE OUTFITS

Y Outhit No. 1. Crst 1t Heosiver Typ D.,.:[.. N Z. Crystophone Receiver, Type |
¢« g0 [.1., Crystor Aersal Chutf 1 e | ..lr:.l'-Tlu.l.'Hll-.hHm a pair of
ms, packed 51 I 1z Hemdphones, g,000 olms, p i
£7 12 8 insuimblebax _, il E&8 15 &:
Quifit Ne. 3. Crystophope ™ Scout ** Recsiver
L \ il URitir. & pab of Brivish Headphooes,
' hies, jackid in sigitable box., . EE 1X &
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RADIO INSULATION

AS SPECIFIED AND USED BY THE BRITISH ADMIRALTY

BRITISH MADE P Ax 0 L | | N BRITISH MADE

TUBES DISCS PLATES, &c.

MANUFACTURED IN ALL FORMS, SIZES AND THICKNESBES

THE MIGANITE & INSULATORS Go. LTo.

EMPIRE WORKS
WALTHAMSTOW LONDON, E.17

TELsamAME —~ MY TILITE, PHONE, LoNDON. TELEFHONES —WALTHAMSTOW T38, T30

Intervalve Transformer Sgﬂfpﬁlﬂ;ﬁ ﬁpﬂfmﬁzu

DRY BATTERIES for WIRELESS
RECEIVING SETS.

i
-4
8
&
ok
=}
27
LA
F
e
_
-
aa
B
MADE WITH GEHU!HE STALLOY STAMPINGS. y
BOBBINS TURNED FROM S0OLID EBOMNITE. ADVANTAGES— A bout 5§ mea life of ordinsry batieries.
PERFECT IHEULAT:IIJH VERY EFFICIENT AND An-!' 2 cell can be replaced a1 coul of lr
SILENT. FIT ONE AND TRY IT. IF NOT E-:m-r avery 3 wolis by meams of Wande r FPlags.
SATISFIED WE WILL REFUND MOMNEY. 12 ks [18 walts) complete with Connectors and Fh.-lzl.wh

1
F-ﬂ H:nluf "-"Ht.l.ll p:llﬂ sddibiomsl Eul.ﬂ ol har

TIIE B. & A* WIRELESS Cﬂ. SEMAPHORE, Litd., PRY BATTERY

SPECIALISTS
VERULAM STREET, ST. ALBANS. 2% ﬂhﬁSﬁeﬂ, Bedford ﬁﬂ"k :If:ﬂ ‘i’ful:!.l

FHONE—313. Telegrams - - ARWELIDITE, HOLB, LO N
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STAND 3"/ STAND—

A really good

CRYSTAL SET

‘This is the most efficient crystal set
devised. It is of high-class scientific :I.-:n;n

The crystal is enclosed in a? eylindrical
glass case with a special form of adjustment

to secure mechanical stability and quickness
of setting.

The panel is of ebonite highly finished, and
the case of polished mahogany.

The pair of double carpieces, high resistance
telephones of very superior pattern, are con-
tained in a separate compartment, additional
terminals are provided.

The Variometer mr:i:l:g 18 built up with an
engraved ebonite beve

This set is the most -uentili-: and best
finished crystal set on the market and is sold
at a price within the reach of everyone.

£4 10s. 0d.

Complete with 10oft of aerial wire and
insulators.

A LOUD SPEAKER

Well worth having

This elegant and efficient instrument is not assembled from
oddments but is an exclusive model dmmed and manufactured
by our staff of radio engineers of long experience and established
reputation,

magnetic and acoustic systems, the two 'l-l‘l.til pmnu in loud
speaker design, have received very special attention in this model.

Cobaltcrom bar magnets, far superior to the ordinary type of
magnets, are employ

An sbsolutely distortionless acoustic system has been adopted.

High resistance winding. No transformer needed.

The lpﬁ:.rlnu is particularly pleasing and a variety of finishes
are availa

Price in standard bright or black nickel or gunmetal —
£3 0s. 0d.
Extra for oxydised silver, 2/6.

GET A COPY OF THE R.1. CATALOGUE.
MNow ready. Full of valuable information. Up-to-date, Authoritative. Indispensable, 8. per copy.

RADIO INS TRUMENTS LIMITED

saging Disector @ Jos=ph, MLL.E.E., late Man to Mr, H. W. Sallivan,
Chisdl hrl-llhaf W. A. A.pp]!lm B.E., MILEE., late Admiralty Tochnical Rrsesrch Officer

ONLY ADDRESS. Works, Offices, Ehowrooms :

12a, Hyde Street, New Oxford Street, W.C.1

Telephone : Regent 1808, "Grams : *“ Insiradio, London.™
Vislt our Stand No, 37, All-British Wirelrss Exhibition, Horticaltural Hall, September yoth to October rth.

LUNIVERSITY OF MICHIGAN
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The attention of Manufacturers and the Trade is specially drawm to this Ammouncement,

-
AMPLIFICATION

RADIO FREQUENCY
AUDIO FREQUENCY

Wheiher you wish o ampliily beloms or alter resiification, we can
%uhﬁi hlhnum“it. trﬂl-l.w-luh::
ribidvad mEIT mhhﬁ—tw'-ﬁi-m

and rescianos

range of radio amd sedio lrmI ey transformens

ooils covers all requirementis. Detaibed information is given below, and we
imvite you tocall and inspect the various items at oor showrooms.
Nome=—A complete working diagram & sent oat wherever necemary.
IMPROVED .ﬁ.l:'JUETﬂLHhH REACTANCE COIL.—Thia la y

ong or WD stages radlo frequency amplificsiion are '
s more stable tham a radio frequency transiormer. Twelve t':;pi.rqt an
ed amd the instrument b seli-tuoed, no varlable condenser being

- Saitable for wavelengiha ol 190-20,000 MEtred.

PRICE 25/-

WITH 12-POINT SWITCH .. .. 18= EXTEA
For multi-a amplification we recommend L prrorred
RATO FRELEHC‘E‘%FDEIER This is made in I:'rlnlﬂ fo

(A o B PRICE %5/-

WITH 13-POINT SWITCH .. 18- EXTRA

(8} boo-30,000 meires, with 13
PRIGE Eﬂ;‘-
WITH u FD]I«iI‘I 18/-
lp'p'tﬂ:lﬂﬂ.‘lltl‘f twice the size of &.)

TWELVE PCIIHT EWTITCH. This is a well-made laminated switch with
extra large contacts. It is exactly as fitted o our own lestruments and s

ibe best switch It is posadble to obtaln for wircless work. The contacis wre
abmolutely corindn. PRICE ]ﬁ‘,l_

AUDID FREQUENLCY TRANSFORMERS. For intervalve audio frequency
amplification and note magnifiers. The many testimoniaby recelved and the
large number ol these tramsiormers sold prove this deslgn o be conslderably
In sdvanee of any previoualy avallabie,

This tranaiormer |a saitable {or we with the Hmmunlmﬂ
volts may be applisd direct across the v

I‘RIEE 25,!'-

TEI'.'!!"I"IDHE TRAMSFORMER. For use with an type of loud spealosr.
PRICE 20/-

DELIVERY FROM S5TOCK.—We hold siocks at present bul it i sdvisabls
to lose o time in placiog your ocdem.

RADIO INSTRUMENTS, LTD.

Managing Director: J. Joseph, ML.ILE.E., late Manager to Mr. H. Sulllven,

Chief Detigner: 'W. A. Appleton, MBE,, M.LR.E, luts Admiralty Technleal
Research Officer,

ONLY ADDRESS. Works, Offices, Showrooms :
12a, Hyde St., NEW OXFORD ST., W.C.1
Talephons : Ragant 1908 ‘Grams : * Instradio, Loodon."

Gat n Copy of tha R.). Catalogus.

Mow ready, Full of wvaluable lnformation.  Up-to-date,
Apthoritative.  Indispsnsable,  8d. per copy.

Visit oar Stand MNo. BY. All-Britsh Wireleis Eshibltden, Horticultural
Hall, September 3o0th to October 7th

(B.PS. §),
G 3
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STAND 3’/ STAND

ALVE
ETS

One, two, three,
four or seven
valves

Radio frequency
amplication
Audio frequency
amplification

We manafacture a complete rangs of valve sets comprisbig one, ten, thees, fowr or seven villves, operaling with hagh
and low freqgueney amplification as required, ]

All owr instruments comply with the new O, pevjuiremenis and are fully leeemised . Cumtomers are thercfore guaranteesd
Againial pabral inlringrmenls,

Full particulars on applecation, Call &t ous Stand and make a thoroagh inspection of these scis,

THE: CABINET SET DE LUXE

Thix is a complete and seif-contaimed cabinet mwdel. No aerial or earth lead is pequired or extemal wires of any
description. [t is as completely portable as any ordinary piece of fumitune,

Simplicity of operation has been most successfully accomplishied, no technical knowledge or skill being pecessary,

Thee misdel containg a powerful loud speaker which is of a mst efficient design.,

The frame aevial in the 1 iz disectionad eo that it can be swang fnio the position glvimg the hest reception

This model wal! -.:;'n rate equalfly well in any room of the bouse, outl on the lawn of wherever the brosdeasting  concert

s peguired Smply place the cabinet where you desire the mmsie, open the il sl switrh on the valves apd the
tll‘ll.iljl'rﬂar ||rlrul'-|l|l]1lr s pmmsliatel v peoe v

We fifo exlliting thas womilorfial Mol siwl sincilbe Vo 1o inspEnct 0 Al oar $iaind
Full particulars on applicalvm

THE R.I. CATALOGUE Now ready.

1.:'11I1.-IIJ_I.I all the fnformation required for building up your own set.

Coniprises all receiving sets from the simplest orystal to the most slaborate country bouse cabinet model, with losd spealkorr
amd frame aerial.

Sperially prepamd for wire'rss broadeasting.  In full accordance with the labst developments in wircless scwemor and
broadeasting.

TP-TO-DATE. ATUTHORITATIVE. INDISPENSARLE.
Lawd Wobar e0py A1 Gaee Litmitasd abifuvmi Iriev 84,

CIRCUITS AND DIAGRAMS

In respomse 1o many r\-—:||l.|--|li we have prepared a book of wircles: cinouits specially for the amatesr experimenter
Among the many wp-te-date dfagrams will be foaml circuits specially designegd for broadcastine

Every cirewit hat been caseiully wdected,  We invite yms to inspect this very valuahble little book at owr Stand (| Xo, 378
during the Fxhilsiiom Price 1 =,

e 7
PADIO 1H5 T AUMERNTS LTE

GET A COPY OF THE R.I. CATALOGUE.

RADIO INSTRUMENTS LIMITED

L FHET |.|l.I IME gl @ ], Jome |,|I:| MULEWE.. late RIESTET i Mr. H. W, Sullivan
Clhacl Iwes gies W A Appleion, MBE, M LE.LE. | s Admrraliy Techmcal Hl"-ﬂ.l ch Lhaoer

ONLY ADDRESS. Works, Offices, Showrooms ;
12a, Hyde Street, New Oxford Street, W.C.1
Telephone : Regent 1908. "Grams : ** Instradio, London,'*

Wit omr Etand No 37, All Brit.sh Wireless Exhibition, Honculiural Hall, f=ptember goth (o Cxtober 7h

VERSITY OF MICHIGAN
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The London Telegraph Training College, Ltd.

WESTERN 6%, Morse House, Earl’'s Court, S.W. BSTABLISHED

OFFICIALLY RECOGNIBED BY THE WAR OFPFICE AND POST OFFICE ALI':I'H:IZIHITIE!.

CABLE AND WIRELESS TELEGRAFPHY.

ARENTS deairons of placi ﬂuir unl in sither of the above Bervices and of afording them

the bast facilities rtioulars of Counrsea and the methods of Instrostion

which place this Institution I.n Hu Em un E-ll:-]n Tetn[rlphz offers at the present time
sxcellent prospects to youths from 15 P““i.l and the College has exclusive
facllitles for nhmmw for quali ﬂ.nrhnu in the lsading Cable Companies &t commencing
salaries of Z£150 r annum, with yearly increments of £13 to £35, and ultimats
possibilities of obtalning positions aa Eupln'ilurl. Assistant Boperintendents, Managers, sta.

In the Wireless Telegraph Service ths sommancing remunaration st the pressnt time is

y £160 Annum, &od rators, when gqualified by obtaining the Ppsimaster-
ﬂimnl ‘s Certifloats un’mlmnnn_r A8 No atad hEr ths College for appointmenta.

No Correspondence Classea or  Branches,

DAY AND EVENING CLASSES.

Prospectus condasning all snformation will be forwarded on applicakion to
THE BECRETARY (Dept. H.), 362, Earl's Court Boad, Earl's Court, L.ondon, 8.W.5

Bols g of the *'Beott" Training Disc, which contains useful formule and other information
for Wiraless Telegraph Operators and is invaloable to Army Bignalling Officers for range Ending, ete.

Price, complete with Instructions for use, 1/-. Postage ad.

BASKET COILS

MNew design, wound with silk covered copper wire and impregnated with a waterproof
insulating varnish. These coils give results equal to any duo-lateral coil and have
extremely low self capacity.

Price per set of eight coils mounted on ebonite supports with sockets for plug
bases; wavelength range 200 to 10,000 metres ... AB]-
Price per set of six coils, ditto, wnvel:ngth range 200 to 4 D'E'IG metres ... 30/-

COIL MOUNTINGS

for the above coils, with rack and pinion adjustments, giving parallel motion to coils.

Price, double ... ... 18/- Price, triple ... 30|-
VARIABLE CONDENSERS

for panel mc:unting, with graduated ebonite dial; a first class instrument.
‘00003 mfds. maximum capacity E,"E *0002 mfds. maximum capacity 15}-
‘0005 " i 18/- ‘001, " 2 24/-

VALVE DETECTOR PANELS
complete, price 30[- each.

TELEPHONES
4000 ohms, price 32« per pair 1200 ohms, price 30[- per pair.

All Actessories and Parts of the Best Design and Construction at kees prices. Lot us quote you. Trade Enquiries Solicited,
Send 3d. in stamps for sur llusirated calalogue,

RADIO EXPERIMENTAL CQ., 103, Gell Street, SHEFFIELD
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MITCHELLS

Electrical &  Wireless, Ltd.

Valve

o select  from,

I'E'h' 1&11¥ i e o e

oar keen quodistions.
Prices are right.

Crvstal Cups,
brass work, tru
a " thou,” well tw
finely laoguersd. Pa

1!#HE

Q)

Holders, manu
factured i Peckham,
distinctive — ten patterns

are

Trade
aimine

& whole range and obtain

Cur

neEral
e Lo
e
84 all

vour enquairkess to Stand
"No. £1.

The

YOU MO ENpERiFEGe,

use can be bullt prompily.

Corrent Muims., Ask i Stand No, 21 for

of

" Mashime, s ' Lokap * Patents {pending),

Lokap
a wew syatem o Cofl Winding and Mounting, that s & great im-

provement an any other systems.  'Worked out, mamsiac tured

md distributed from Peckham.
Special book on Lokap Coils shortly available

Fuill particulars on Stand

for Amateiars,

How to Erect &0 Asrial and Crystal HBeceiving Seb

Booklet, 4d, post pakd.

The " Bymoplion " the wonder jmstrument,  Booklet.
Bd. post paid.

We wanl to make your personal soquaintance at Stamd

Mo, 81 1o sbow you the celebrated instraments that we manu-
fsctiare for all wirelss purposss,  Many new lines to see,
including Valve Sets, that appsal (o CVETY trade ai I.iTlt-l:Irlal:lD:

Visit our Stand No. £1.  All-Pritish Wireless Exhibdtion.

Hortcultural

Hall, Septemi=r soth to Ociober Tih,

McDermott Road,
Peckham, London,

S.E.15

UNIVERSITY OF MICHIGAN

Wireless Transiormers
of many and all classes.

Being Spocialists in Transiostrers since 1gir, we can pul before
Transmitling Transhonimers
secomlarics are a speciality, and our prices are right.
transiormers—our  Hedgchog "™ has made  wonderful Progress
and has been adopied by many prominent iestrument man
facturers as thelr standard. Tﬂﬂ.i.n; transformers [or Labsoratory
We now Bave completed our Tests,
and can supelv Transformers which enable you to ottain your
Filamsnt Sapply and your Ancds Voligs from the Alisrsating

We will be ghowing & range of High Temsion Generators as
supplied to Commercial Undertakings, both Home and Abrosd,

Higzh Freguency Trans
iformmers, and other com
ponent parts.  Our works

are well equipped for small
of large quantitics. Sample

are -:f'-lﬂm1
manuiaciured  component
adids io the appearamce
of your sel, see samples on

with @Diullipde
Intervalve

Literatufe.

Tarmed ehonite parts for

oar  workmanihip
Stand Mo n.

Selecting swilches that
A Mitchell

Hand No. #i.
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Western Electric

MAKERS OF OVER

Half the World’s Telephones

HE evolution of Wireless Broadcasting is due only to
the continual research work of the engineers of the
Telephone Industry.
The succcss of Radio Telephony is the achievement of
Tele une Enan
The ctric Cnmpany are the pioneers of the Tele-
hone Iudustrf They have made over half the world’s
elephones.
They transmitted speech over a distance of one mile in the
year I190I.
They transmitted the first spoken word across the Atlantic
Ocean in the year 1915—4 years before any others.
They transmitted the speech of the President of the United
States of America, on the occasion of the burial of America’s
unknown soldier in November, 1921, to an audience of 100,000
gathered around the cemetery. At the same time the oration
and the music were transmitted by Loud Speaking Apparatus
m audiences of 30,000 in New York, 250 miles distant, and
wpwpl: in San Francisco, 3,700 miles away.
The tern Electric Company, Limited, have developed a
complete range of Radio Receiving ﬂpparatus and Sets which
are made only of the highest grade materials and embody the
best workmanship possible.
All Valves used are of the enclosed pattern, which gives ample
otection from accident and from dust, while the main
eature of the apparatus is the absolute simplicity of adjust-
ment and operation. No filament adjustment is necessary
at any time, and a key switch is provided in each set to
control the filaments.
All Western Electric Receiving Apparatus is mounted in
compact polished mahogany cases and the fittings throughout
are of oxidised brass.

western Electric Company Limifed.
62, Finsbm;yﬂ Pavement, LONDON, E.C 2

Works: NOR WOOLWICH , LDNDﬂH
Branches : NEWCASTLE, BIRMINGHAM, CARDIFF, GLH.HG'DW
LEEDS, MANMCHESTER.

Visit cur Stand No. 3@, All British Wireless Exhibition Hortlcultaral Hall, September joth to Ociober pihb.
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wesrern Eleclric s won
DOUBLE HEAD RECEIVERS

have been designed 1o ghve maximum eBciency

with a low cost of production. The regular charseteristics
of the windings have been fitted to the physical dinsensions
of the Recvivers in & manner to ensure that the efficiency
is practically umilorin over the whobe sudible range of
feequencies. This characteristic 8 in marked contrast
1o that of Reorivers which empioy the feature of resonases
I onder 6 oldain sensiiiveness

Western Eleclric s.. ume.
CRYSTAL SET

is contamed in a small podished mahoginy box closed by
a hingmd lid. A partition §s included ‘which bolls the
double head receivers.  The et is supplied complete with
two spare crystals, and B capable of recedwing within
quite a large radies of & transmitting statbon,

Weslern

HALF THE WOR

Western Eleciric

VALVE DETECTOR and TUNER

is contained in a polished mabogany case amd
ides for the inchmion of Double Mesd
eceivers, while a spring button is Atted om
the top of the case 1o open the receiver com-
partments, The Valve filaments can be sern
i specially desigoed mica window, G
ventilation dises are provided to fully vesitilate
the imterior of the case, AL ope rod of Lhe
cage @ small card is Stted which gives par
vicidars of various wavelengths, The sot 5=
simplified by the use of oply one bandle for
e tuming, and the Alamenl key is oon-
vinbintly placed on the right band side of
the wavelength index. The valves med are
specially o Wedtern Electric specifies-
tion, and the whoble set is built to give the
greatest possible efficiency.

western Electric
62, Finsbury Pave-

Works . - . . . . “ort
Branches - - - . Newcasth.
Glasgow.

UNIVERSITY OF MICHIGAN
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Electric

OF OVER

LD’S TELEPHONES

Western Eleclric

LOUD SPEAKING EQUIPMENT

condists of a specially designed Loud Speakimg Amplifer
and a Loud Speakine Receiver. Both Amplifer and
Lowd Speaking Receiver are so designed a3 1o provide
clear and true prodection over I:if: dnlire musical
range, i.&, the outfit will recelve chearly the low nobes
of & pljse organ and the high notes of § violin G SO pTan o,
The equipment & the fesult ol many years resear b
work, and thefe B oo eaquipiemt o exsience to-day
which approschos it in chemcy and general reliabdlity,

Company Limited

ment, London, E.C. 2

Woolwich, London, E. 16
Birmingham, Cardiff,
Leeds, Manchester.

Western Eleclric we. s
LOUD SPEAKING RECEIVER

eliminates the pecrssity of wearing Head Heceivers
ower the cars amid can be utilised o all cases
where speech or music B recelved js suficent
volame to be really lowd on bead recelvers. It
can b used with the walve delector alone or o
conjunclicn with sthier the one slage o wo slage
levmr wency amplifier. 1t has the advantage
of the Head Receivers in allowing a number of
s to livten-in at the, ssme time. The Lowd
Spraking Receiver is supplied in three standasd
restslances, i, T0, 2,000 O § 000 ohms.

&b A o = s g -

Wesrern Eleclric
LOUD FREQUENCY AMPLIFIER

is supplied kn elther one or two stages and is
contained complets in a  polished mahogany
caze. Al ome el of the cage a key is Htted o
control the stages of amplification, [t is designed
and constracted on the most glmpde loes, and the
valves nsed are specially made to Western Electric
gprcification. A wim is  Inserted in  the
mabogany case through which the Blament can
b dmapected, and & wentilation dise is alsa imserted
e contrel the temperature of the compartment.

UN

VERSITY OF MICHIGAN
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EVERYTHING GUARANTEED.

Belancki®ls Wl in Walinut Anished case. Neat ol 34
oells, 74 volis, 8208 post 3. MNest of 29 cells, 17 volis,

. Post 1A e
m EHin
. The fnest value &ver offersd lﬂﬂiﬂr

post B

Vrio m.l]l:::&lu hl.llmtd
in 34 lltlﬂrlher-l:.::.h .;:Lwndjwm
all contacts made ll'lll:htuh bu-u.ipdn:llﬂ.
h&h,nﬁdrfﬂr lmﬂun ll.."i. Moonted
H!‘_ﬁlﬂhil:plmmhl._:ﬂ short |l.|1.p-n£'t:lmr
terminaly, for mse an Vario Coupler or Varlometer, El/s,

Tulls for adding 1o Crmial, Valve seis,
L o
® 8, 1 valve
Indisation aved Whits, Acrial

Phones, HReact., Prim., Sec., AT.I., AT.E A T s

Tuning Biand, for H and Dwo-Latera] Colls i
stared, 1008 ; 3-o0il stand, 16/8; post Bl Coil Lnklm’m
178 each, 188 doz, Standard pattemn,

Do corg The perfect Mineral Detector, 1f- per

mmtmlmu-—u.

A GUARANTEE

Of mosey back, if

Condenser we send oul. ﬂlﬂmihl’h-l.
ulhlmmlmumlhdﬂﬂrth:hi
Condensor value oo the market, we coold sat afferd 16

give such a guarantes. .
Adinmatl

FOR PANEL MOUNTING.

Air Dielectric.  Stoal, 'LIIEFI o l:a“:cr S

beanng. Contact to (1.5

Bailt upon Ebonite wp and ﬂ-ﬂl

Suitable for -ndlllwﬁﬂ'l' Fuﬂ :

thick by drilling three holes. Suppled
in the c-rmu 0005, lﬂj'* 2 e

B8/8, 4 for B5/8 ; Il'nrﬂﬂ.ilw‘“r

M-Hnﬂ_dr[urm

E;uud ""I 'H ® H
=

ik Ehvetts o “awﬁuk

Xad Padtaar ia the § e S, e e Tae

allowing
2 for 84 /-, 4 for 898 ; 0003, 18/., 2 for 306, 4
for 58/8.
CONDENSERS for fine tuning : 3 plates,
4/=; 5 plates, 5/8
Dieli from stock. Fostage paid on orders of £1
Fm-::.rll:lﬂnlnul]ﬂd-‘lwm T
spplied.  Libaral discousta,

Fallon Condenser Manufacturing C°
230a, HERMITAGE ROAD, LONDON, N.4

SHEETS, RODS,

in London Stock suitable for all requirements of the Wireless Trade.
ENQUIRIES INVITED.

RADION

This is the latest product of our Faclories—a superior insulating material

for high grade sels, which in grain and colour closely resembles mahogany.

Manufacturers looking for something distinclive are inviled lo write us for
further particulars.

AMERICAN HARD RUBBER Co. (Britin) Ltd.
13a, FORE STREET, LONDON, E.C.2

I TUBES, MOULDINGS,
I TONS OF SHEETS

PANELS
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AEGES&GR!ES

PRIVATE WIRELESS
INSTALLATIONS

TELEPHONE HEAD SETS
AERIAL WIRE & INSULATORS
PROTEGTORS ror
AERIAL & BATTERY
EARTHING DEVICES
JACKS & PLUGS
H.T. BATTERIES,
Erc. Erc.

Descriptive pamphlet and prices on application to
THE MANUFACTURERS:

SIEMENS BROTHERS & CO.,LTD.
WOOLWICH, LONDON, S.E. 18

T ol egrams : Tl e pehonar
SIEMENS, WOOLWILCH. CITY &yod-
and al
Baltast, Birmingham € Brisbal, Cordiff, Glasgow,

Lesds, Manchester, Newcastle, Shetfield, Sonthampion,

Visit our Stamd Mo, 88 All British Wiereless Faxhbbithon,
Hortienitaral Hall, September joth 1o Oetober  rth.

W.& M.
FIXED
CONDENSERS

Accurately made to definite capacities,
Al gizes ready lor delivery

melE e
Ready for immediate use. §5 Securely pached

Meounted in ebonite. Complete with knurled terminal nuts
and correct capacity 'mﬁ on esch condenser.
Send for General Price List of W. & M, Apparatus and
lies, poat free.

e sell on the distinet understanding that if the buyer is
in any degree dissatisfied with his s, he can reburn SRme
within 24 hours and meney will immediately refunded.

Free Advice to Bayers. o
All cur Apparatus is prodoced ander the h-uwna.'l Ll
of our Techaleal Director, Mr. Henry achen, AMLEE.
(late of Siemens Bros, & Co., Lid.), wilcse upu-".mr# in the
design and manulacture of Wireless Apparatus extends over
& of fiftesn years,

i have any dificulty in obtaining W. & M. Wircless

Snppr:. write to us, giving the name of yeur Dealer,

NOTICE TO THE TRADE.

We are redl o appoint CHatriet ts for the

sale of W. mem pplics, and to refer all postal

orders and inguiries (o such a Agents,
Terms and Discounts on Applicstion.

MasvracTunEd SoLELyY B3Y THE

Wainwright Manufacturing Co., Ltd.,

25, VICTORIA STREET, 5.W.1
Werks: WALTHAMSTOW, Emex, and
Tel ¢ " MosiMaros, Vi, Losnow.™
Tdm: "l"ul.-mm:.u.lg-.

‘COSSORS

inovtte you to

Stand No.
2

Jfor
Latest Developments
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%LWELL
"‘-'31 reless

Stations |
1O0x=ford
Caire
(Northolt
Horsea
Island
No meed to spend Gimie making thess
- connagtions. The Elwell note magnifer
J E lf'rtl ooataing them ready made.
N MADE EASY
The iniervalve transformer is coniained
lL = =# in an iron case, allowine units (o be
s i : #
I' placed close tomeiher withouf howline. H"’ﬁﬂﬂ bu:fdmgatmft?t set,
do not ].l-u}' mtervalve transformers.
Tapped holes in two sldes and base make Use F:l“t]l "1"'“]""“[.'";“3 Units. I““]"
anltaes !illi’“? easy. The unit will alse siand save time, money and trouble.
L O
| When buging a valve set,
R All ronmections are smbedded in componnd select one Urlng these units, 'I"hq-lr
oama g 00l brought out io ferminals.  No poldering : - =Y " .
v " W Gk Rogalalbint, 50 ths enable l:!h. manufacturer to give yon
erid conmection snsores silenl operation. a better job at a lower cost.
The unit featured is a note magnifier.
& others L . The walve holder has specially long
| bealcage paths and an earth elip. A similar design of unit is available
E’"m i whan peovidel wilk' s as an oscillation amplifier and a third
hn‘.‘,‘_?”"ﬁ*h'ﬂmﬂ note design as a rectifying unit.

Twao, three or mors anils coupled m
Eive i3 many stages of m: -

PRICE 39/6 each. WRITE US OR CALL.

C. F. ELWELL, LTD., Radio Engineers,

CRAVEN HOUSE, KINGSWAY, LONDON, W.(C.2

Telephone : REGENT 421,
Visit our Stand No. 45. All-British Wireless Exhibition, Horticultural Hall, September 30th to October Tth

UNIVERSITY OF MICHIGAN
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Intervalve Transformer

Price 301~ each

Afver exhaustive experimenis these transflormers have been

found highly sarisfactory, being datortionlessand very suitable

for the reception of spaech snd music, especially on low wave-
ha

lengtha.
TELEPHONE TRANSFORMERS

Sirnilar i design to cur Intervalve Tranaformer.

Price 2216 each

[Hemensicns nf‘annIutmh"l- P
Heght 34" Witk 2§°.  Dimensicn over feet 27,

PATENT COIL MOUNT COMPONENT
Price 22'6 each

A very simple and effective deviee for the manipulstion of the
coils, engunng & very fing tuning.  This component is made
far use with 1w goils, but can be supplied 10 cany three cotla
at slightly extra eom, according b0 custamer § Dquifément s,

DUBILIER CONDENSERS reess

We have been appointed agests in Manckester and Distelcn
for the sale aﬂnﬁhurm of tha fem's well known
specialings &nd sre now in & position o dediver from stock all
tvpes of concensers.  Enguiries invined,
Terms of Business

Cagh with Order.

Dvders over value E5 carfape .
TRADE TERMS ON APPLICATION,

| — =

155, OXFORD ROAD

(Emiznce Boendmy Sireet Easil
MANCHESTER
Telephone : Ceneral 4935,

AND RADIO REVIEW Iscwii

“Castaphone’

(Reg. Trade Mark)

Crystal
Receiving Sets

TELEPHONY
Pricc 65 /=

WRITE FOR PARTICULARS. -

GORDON CASTAGNOLI

MAMNUFACTURER OF WIRELESS APPARATUS

15, Rayne Road, Braintree, Essex

Ths Wachestes Eaika Ca.. Ltd.

“O00JAH”
BASKET INDUCTANCES

Setaf 7, giving an approximate wavelength range of | 50m
to 4500m in conjunction with a ‘001 lmf. condenser.

PRICE "Jl= PER SET
FOST FREE.

LIBERAL DISCOUNT TO FACTORS.

Al DGIAH " lnductances are 'Iﬂ'lppcl:l in & Irans=
pareat covering and sealed with the Registered Trade
Mark * O0]AH.™

The Seal is a guarantee of quality.

Mone are geouine  withoal,
* O0JAH " Basket and Slab Inductances are being
extensively -:Ti-.-d. as most good things are, and ﬁ'r.'.

. chasers are advised to not enly specify * OOJA

Brand in their orders, but to see that the seal i mtact,

GREENSLADE & BROWN

LANSDOWNE ROAD, CLAPHAM, 5.W.9
Teleohonm—BRIXTON 639 & 1251

UMIVERSITY OF MICHIGAN
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If you want advice as to the books on Wireless Telegraphy and Telephony
best suited to your requiremenils wrile lo :

The Radio Expert,

The Wireless Press, Ltd., 12-13, Henrietta Street, London, W.C.2.
THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS.

IF IT’S ABOUT WIRELESS
ASK US

We hold a complete stock of
everything wireless and can
usually supply by return post

Send to-day for complete lists

Electrical Supply Stores

5, Albert T i
g ey

SPEARS and COMPANY

FOR

TERMINALS

BCEEWE, NUTH, WASHERS, FLUGH and 30CEETH, CONTACT
BTUDE, BEUAHES, VALVE LBGS, CONDENSER TANER and
TURNED and FRESAED FARTS OF EVERY DESCEIFTION.

Aeiual Manwfasiurers i TEADE ONLY
SMALL LOTS TO AMATEURS

WE REESRET WE CANNOT SOFFLY

CAPSTAN REPETITION WORKS,

PARK ROAD, HOCKLEY, BIRMINGHAM
Telsphone : 3385 Catral. Telagrams : * Fireltm," Bleminghees

THE
PARAGON RUBBER MANUFACTURING CO.
SCULCOATES,

HULL.

WIRELESS
KNOBS

EBONITE
Sheet, Rod & Tube
ELECTRICAL VALVES
MOULDINGS SLIDERS, Ei.

London Office : PERCY W. C. TRICHK,

20, LITTLE PORTLAND STREET, W.1
- Telaphone : MUSEUM 2043,

LISTEN-IN — on the

A ocomphets
Insfallation
at & low cosl

Price
£6:6: 0

' with complete
Equipment

HENRY J. BREWSTER & CO.
11, Quesn Victoria BStrest, LONDON, E.C4

* EIFFEL TOWER TYPE."

MASTS

STROMNG. LIGHT.
WDOD LATTICE. EASY TO ERECT.
ROT AND WATER PROOF.

20 to 50 feet - - - 1/= per foot
s .1m , - - -18 ,
FROM STOCEK. CASH WITH ORDER.

WILKINSON, Lonsdale Road, Kilburn, N.W.6

Bame Address simez 1900, Trude Supplied
fankers—Lospox Crry avp Miprasn, Kosores, MN.W.6

"AEROWAVE"
RECEIVER

WIRELESS.

GENTLEMEN of good address and supenors
education required in every large town in the
British Isles as SOLE REPRESENTATIVES
to call on Booksellers with latest books on
Wireless, on commission basis. Excellent spare-
time occupation for keen, energetic men.

Write fullest details and references to :

Box 767, Sell's Advertising Offices,
Fleet Street, E.C.4.

THE WIRELESS PRESS., LTD.

12.13,

OUR EASY PAYMENT SYSTEM

For the PURCHASE OF BOOKS is still open to ALL READERS

FOR FULL PARTICULARS WRITE THE MANAGER, MAIL ORDER DEPT.
Henrletta -Street, Londen. W.C2
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WIRELESS BROADCAST[NG
9‘ ood tececetd

Fellocryst

i A simple and reliable crystal
' receiver for all wavelengths
from 300 to I500 metres.
Complete with one pair 4000
ohms double headphones,

100 ft, asnal and insulators.

£3 : 7 : 6 (ow

Fellucryst
Super

For fine tuning for all broad-
casting wavelengths from 3joo-
zo0 metres, Mounted in ocak
cabinet and hlghl;,r finished,
complete with one pair 4oooohms

EI: headphones, 100 ft
asrial and insalators.

E-* . ? : 'ﬁ [postage §/= extra)

Fellophone

1 VALVE RECEIVING CABINET

Forall broadcasting wavelengths
from j00-500 metres. In solid
oak cabinet complete with H.T.
battery, 6 wolt accumulator,
4000 ohms double headphones,
100 ft. asrial and insulators, but
ml‘.'l:runt valves.

0 : 0 (cariage 8- extra)

2 Hullnd "ORA" wvalves for
Fellophone - - $30/-extra
Extra hudi:htmu complete,
30/= per pair

for oy asejolly good Fetlos,

FELLOWS MAGNETO CO., LTD.
LC el WP LONDON, N.W.10. Caiomg: Fusa, Losien.

Vlsit our Stand No. 10, All-British Wireless Exhibition, Horticultural Hall, Sept. 30 to Ocd. Tth.
B.PS. ‘J
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" RECEIVING SETS &AERIAL EQUIPMENT

WIRELESS
BROADCASTING

An  illustrated descriptive booklet,
No. B.C. 2815, the most complete and
comprehensive of its kind vet published,
containing full pnrhtulau of E-:cnphnnt
Wireless Apparatus, together with 5
details and diagrams for erection of
aerials. etc., will be forwarded post free
on application to—THE GENERAL
FLectric Co., L1p., Dept. W/T,

Magnet House, Kingsway, London,

W.C.2

8 f.'-'_- .'.Il-ll.'ul'-. [ [ B bier Sefs Py ritidad s rigglile FrorR j‘ (| Elre “' I errad Fpi “f P 'ﬁff.-“-'r. d_ Imw—f‘
MANL FACTL & WHOLE-ALE Ny

THE GENERAL LLECTR[C Eﬂ LTD Magnet House, Kingsway, London, W.C.2

UNIVERSITY OF MICHIGAN
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WE ARE VERY MUCH DISAPPOINTED

LIGHT, SENSITIVE, It would appear that so rnnnj‘.;Hl‘.'l're.lp hudphunn have been offered that
COMFORTABLE. the public are dubious as to the genuineness of ouwr special offer of our
BRITISH NOT FOREIGN standard ‘phones. May we assure our wireless friends that this special

offer is an advertisement only, and that we cannot continue the offer afrer
the first 1000 have ‘been sold. We know that for every set sold we shall
get many orders through recommendation. We frankly admirt that we are
disappointed, and as we can say nothing but praise for the Wireles
World as an advertising medium, we can only surmise that the blic
think they are * cheap junk.” In order therefore to make J:ijhfy
sure of securing thenn custom we shall supply orders in hand and all orders
received until the Arst 1000 have been sold at the prices below, and will
gladly refund cash if not entirely satisfied,

140 ohm - 23/6 per set)| Postage
4000 ohm - 25/- per set| - per
8000 ohm - 27/6 per set!

The trade are invited to enquire, as although we shall lose on trade

’ transactions during this special offer, we feel sure that it will be to our
nmmﬁnmmfimﬁﬂl henefit in the end.

ﬁnﬂilﬂlﬂ-hwﬁd-

iegemayees  J, L. CARTWRIGHT & CO.

Manufacturing Electrical Engineers
Teairam : " T8 Rt Mwchester 130/132, London Road, Manchester Works: Berry Street

The Universal Tuner
the vaversat Goncere Tuner i e smatt- | WY A C, SMITH
e A 236, Argyle Street,
GLASGOW,

are Sole Scottish Agents for the
Famous Burndept Receivers

TUBE, SHEET,
‘2 WIRE, STRIP,
ROD & CASTINGS

Im hight palished wood case, hiied Bighly

od braw terminals snd fasteni g PRICE IN
g Al Y PHOSPHOR BRONZE,
et 'ﬁ;ﬁ"i"mu POST FREE COPPER, BRASS, &c., &c.
J. LIPOWSKY yinectres e | | CHARLES CLIFFORD & SON, LTD,
et~ oy - St BIRMINGHAM,

UNIVERSITY OF MICHIGAN
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MANUFACTURERS & RETAILERS ql Q
apply for lllustrated List

and TRADE TERMS. KEEN PRICES. PROMPT DELIVERY.

s ORMOND ENGINEERING CO., 199, Pentonville Rd., King's Cross, N.1.

[N W ] e A e —

 — - . —— O [ L O . — E—

---CQ Std; bi

for ERICSSON PHONES

W HEN you install your wireless set — erystal or valve
- !Miﬂ mAXimEm mu]u if you it Ericison
thﬂ--—tll.nlr senutivity, strength ulel and ahsence
of * elick.” Specially suited to tel

e
Phiones l'|:l'|:|-:|-|:|'l' the soowmuls fsrmnﬂ.ﬂduhph-
mnfalsetare for & genersi

Easy to the head, ||bl ud comioriable. The magmeis pever lose
their strength and * shorts " are pon-exssient

Wrine for Parsiculars,

The BRITISH L. M. ERICSS0ON

MAMUFACTURING Co., Led.
Head Office :

60, Lincoln’s Inn Fields, E (.2

TELEPHONES

L L —_— O - L LR I —— — —

L]
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| WILL GIVE YOU £50

it T fail to produes over 7,000 {esiimonials from others I have
helped TO A SUCCESSFUL CAREEE.

f:l.'trl.l man iy the Architect af his own Fariune |

ARE YOU QUALIFIED ©
FOR THE JOB YOU SEEK

ABVIUE FREY, LEARN & TRADE
Mosd modernte churge OR
FAYABRLE MONTHLY. PROFESSIOM

Writs for ons of owr FREE BOOKLETS s any of the
folicwing vwbyecis

WE TEACH
BY POST

Architecioral Drawing ; Matriculatlon

Buil Construction | Metallurgy

Clerk of Works® Duties ' Hllhl!.

Aviation Mine Sarveying
Boller Engincering Motor Engineering

Boiler Makin Naval Architeciore

Chamistry Patiern Making

Civil Engineering Salesmanship

Conerete and Steel Sanitation
Dranghismanship Shipbuildin

Electricity Structaral En saring
Enginesring Sury urinﬁ Levelling
Fuullil'{ Work T-Il!lﬁ'l'll‘-‘ & Telephony
Interaal Comb, Engines slegrmphy
Marine Engineering Special Course for
Mathemn Apprentices
Whnt preal de you cRrr¥ T Your woeed to en smployer s nat
Illr-l"lt Lhai you wre sMciemi, ot 5 Lallsges Qualifring Diplsanma or
Cirtl S I-|—II:-.'.-ll-lr.JId|l||l|-:--l.I"|l."I is m proal o efficiescy, and &

Tml l| Is pawr ] ;o semckiiDi@ B FeMOBeralive [k on
We lp-l‘l.'ln"l.r Jﬂ il exmims, copmecied with iechmils
cal sibieets. [ you sre preparing Bur sny sxsm. ask oar sdvies. A6
parlicnlery FREE OF CHARGE. Pameols ahoild ek oor advios T
Niwif wmmin. 1Y podm Glw incersated in emy o] e v bl mann o] elove
wTils. mimsing (he subjsrt, and we Wil send you our FLEE BOOELET
P lanas =
wismis w
FOul S, ",

H
Coursmn |/
roecially
cam-
bimed Lo

F. WIGGINS & SONS

Telephone i
Avenue 2248
Largest Stosk
in the Warld.

FOR CONDENSERS |

AND ALL PURPOSES.
102,103 & 104, Minories, London, E.1

FLE_: -
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THE MARK OF RELIABILITY

I to 12 vols. | te 35 amps.

VOLT & AMMETER

Combine! Dead Beat Pocket Type., New and nol Oerman.
Splendid Instrument in Nickel Plated Cass.
Tdeal for Testing Cells and Filament Carrent.

POST 5 / NUMBER

PAID LIMITED
OTHER EXCEPTIONAL VALUES.
Asrial Wire.

T lm:-
ﬁ_&u Pright Hard Drawn, 722 Copper, 4=

|,.rq' I:H:

Asrial Inmistors. Shell tvpe, 2" = 207, preen, 18 cach,
Aerial Insnlalars. Mool tvpe, 27 diameter, brown, 3d, each,

Filamant Resistaness. For panel mosnting, 28 each,
H.F, Tmaoslormers, [og in 1vpe, j00 aml J7oo0 mefres,

= earh
H.F. Tramlormers, plug in "ypes,

58 sach.

H.F. Trangformers. Foriners only, with piong. 3= cach
"I'lnmi-ll.l' Trunsformers.  All ranges, B B each,

Bwitch Arme. Complete Btted wath knob, 1 o= amd B B cach
Dawar Bwitches. 1. 1" Change over, pane] 1vpe, 2= cach.

jﬂ?ﬂu Arregters, Carbsm block tvpe, 18 cack
L'} Holdery., Flapes! A" tvpwe, 1= Ebonite with

Enamclled Hard Drawn, j§ 22°% Copper,

1,000 m, §8; ;000 m,

& ouis, 1'% rach.
Ebonits Panal, fitted wath 3 Valve Holders, complete, 4=,
Ebonits Panal, fitted with @ YValve Holden, complete, #8,
Valve wr et of 4 with 8 nuis, 74,

B, With § termanals ared wired, 3 8 cach.
NHote Baxrer (Army Typel, worth teelde, 28 cach
Tranaloemars (Army Tvpe], §= eark
Wireless Jacks, 1 - vach
B ‘s T g
anusedd. S ooo chma, 498 ;

ciovrede, B @ amel 44 7
hm,m I”l-\.l.l-l'\- LR HE, 88 cach.

Misa., Clea. RBuby, oo™ thick q' 7 1 = deog, prloass

mmllﬂnm%':uw-m B lu.: lIr4'|IHI Bd. cach,

HAlder, complete with plameer for | nsl, Bd. each

taot Btods. Fitted with oot and 'dr.l.lhir 13 daoz
Tanes, DPest Alurmaninm, . 18 ks '|l.||r'\-
"_‘ll.lndl. . large Bd, oz

Condenver Rod, Virass 12" long, 1H" 4d,, 3 16" 8d,

Ingulatimg Tuohing. Assorted colours, 8d, per vand

Bhast Ehomibe, 4~ 1o ' ihick, 4 § per

Terminals, Mark § ™ Matesl, 4004, B8 dox,

Terminals.  Small jatiesn, B, doe,

Dubilisr Dondetesrs. Al -l_-lr iCHEEE @ rrl. % J.ll.'--:':-lﬂl.

(Grid Leaks. All resiiianoes, 2= and B- =ar

Yernier Condenser. |'ane! '|. MO ﬁ-

Radio

= Eark

Gsarantesl wew  and

120 ohms 488 Wiih

T hh‘ o 1S, poasd |:||:.-|f||h Bd. cadh.
Ivorine Tabletz. =1 of seven, 1 -_& \
Burnidept amil De Forest Coils in :iu-.h: Advertissd

frfaces

Small Flag and Sockets. CToil mounting type, 1= sef.

Timsiraied Cainlogue, post free 44, allowed for
firsi omder. Ovders nnder 58 sdd 8d. for postage.

J. H. TAYLOR & CO,,

EEECTRICAL AND RADID ENGINEERS,
Macaulay St., HUDDERSFIELD.
Telephome, 141, Telegrams @ *° [horongh, Hoddersfield.™

LINIVERSI

F MICHIGAN
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Berrexvaser A0, 1928

If yom 'wnl "

FILAMENT RHEOSTAT

Buy one that has a

GUARANTEE

attuchad to it.
Fitted with Pointer and Knob
PRICE 4 /= EACH
Postage 4.
Fitted with Bevelled Ebonite Disl and Eneb
PRICE 59 EacH ‘
Poviags 54.

Aluminiom Condaossr Platey e ve duren pais B
“Ivorine Condenser Beale, o deg, to 180 degs .. vach B,
Condemser Washers .. .. .. .. Fixed, don 4,

Moving, dom. T,
Comined with out amd washer e .o doz. 14
- Finawt sheets 4% x 4" % 002", por sheer 84,
. Whils Easel Inmmlslors, :° diameter .. each &4,
Asrial Polleys, all aluminioen ! .. Large, each 10
1 Small, cach Bd.

Al components in stock. Price List om application,
. Bes last week's advert'sement in this Joumal for our noted

Carriage Paid on all goods over 20,
TRADE FUFFLIED.
THE “BROADWAY” RADIO WORKS,
DEVONSHIRE ROAD, BEXLEYHEATH, KENT

H. L. LIDINGTON,

|ACCUMULATORS

Highest Quality - Lowest Prices
CELLULOID CABES

4v. yoamp. .. ecach J§8 6w, yoamp, ..
4V. oomEmp .. . M- 6. T00Emp. ..

All other siww in siosk.  Packing Free.

An Astounding Genuine Offer.
400 ONLY.

4 volt 80 Amp. in Celluloid Cases at 178 each.
And they are subjsct o Good Trads Discoust.
Thess are our myual Blosk, quils and ithis prios cammot

mch BRE
14

by 00 of will
__ﬂ.mlh-h iﬂhm Booe of thees
Special Lines,
Lt Ay i, g e ste
4v. B4 amps., calluboid chee, 119 sach .
HEAD PHONES 4,000 ohms good quality
22/8 per pair.
All goods oarriage forward.

Write for Wirelews Accessories Lists—Now rrady,

F. Yates & Son, Ltd. wisisae Etectricians

144, Choreh Bireet, Kensingion, London, W.B
(| Oms mimasts from Nokimg Hill G aie Seation. ) Phons-Park gapé

Pitman's |
“ Wireless” Books

CONTINUOUE WAVE WIRELESSE TELE-
GRAFHY. By B E. G Moorrie, A M LE.E.
A nonemathsmatical introduction to the subject
Fremm the enginie:'s point of view, with reference
to princlples, apparatus and operation of con-
tinuois wave systeme. 208 e,

DIRECTIVE WIRELESS TELEGRAPHY.
By L. H. Warter, M.A., AMLEE. DNrection
and position finding on land, at sea, and in the
alr I8 dealt with in 2 magnes siaitable for whie|ess
operators, navigators, pilots snd stedents. 28 net,

WIRELEES TELEGEAPHY.
Hy W, H. Magcuawt. This baok is intended for
ik e of thoar wha already have some know-
ledge af electrical science, Second Edivion. 7 8 net.

MARINE WIRELESS POCEET BOOK.

By W. H. Mancwawr, A guide and ki don for
the everyday use of the wincless operatos, 8- net,

GUIDE TO THE STUDY OF THE IONIC
VALVE. Ry W. D Owes, AMLE.E. The
theory woderlying the variows of valves s
clearly shown numenous clreld diasrams are
gved b lhistrate their use, 28 net.

WIRELESS FOR THE HOME.
By M. " Hiwtom, B.5. For the amatear whe
intends o Fl.lﬂ"l'hl.l.l" a 8¢l lor reoeiving Biroadeast
wireless,  [lustrated, 8- net.

SIR ISAAC PITMAN & SONS, L,
_PARKER STREET, KINGSWAY, LONDON, W.C.2.

A TEST IS BEST

We invite the public and also the trade to

come along to our Demonstration Hall where

all can hear for themselves the wonderful
reless reception obtained when wsing our

apparatus,

The proof of the efficiency of our Complete

Sets is in the hearing thereof.

Free Demonstrations Daily (10 a.m. to 9 p.m..
also on Sundays from 6 to 9 p.m.).

Besides our Complete Sets we have a
splendid selection of all wireless accessories.

NOTE.—We supply complete receiving
sets for cash or deferred payment.
All orders despatched m sinict

rotation,
Two [llustrated Booklets No. | & W,
POST FREE é6d.

The Stuart Wireless Telephone Co.
109, KINGSWAY, LONDON, W.C.2.°
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J. A. COOMES & CO., LIMITED

TRADE MARK.

- Wireless Engineers,
%Eﬁ}@@ 2, & 4, EAST AVENUE,

MANOR PARK, LONDON, E.12

R gl

Designers and Manufacturers of
THE

IONOPHONE

THE NEW IDEAL. BROADCASTING RECEIVING SET.

| I"'l riect artivulation and absendcs of dsturbing noises, No interchangeable Tuniieg Colls, Mo troublesoms= Varable Condensers.
.I XN variable perroaction or self cecillation. Tuning by specially designed Yarometer, Threee valves (two H F. and one rectifying).

COOMES' RADIO FREQUENCY INTERVALVE TRANSFORMERS.
| 2pan— 3, oas0 et res )

COOMES' AUDIO FREQUENCY INTERVALVE TRANSFORMERS.

.COOMES' TELEPHONE TRANSFORMERS,

COOMES' VARIOMETERS (Inductance range 6—1).

i COOMES" LOUD SPEAKING TELEPHONE ADAPTOR.
Prices upon application SPECIAL TERMS Sets made up to specia)
and at our Stand No, 18. TO THE TRADE. designs for Patentees, etc,

Erection of Aerials to requirements of P.M.G. and Local Authorities.

As quick as Writing

The Tayler-Hobson Engraving
Machine reduces engraving to a
speedy mechanical process.

It does high-class work, either
sunk or in relief, on hard or soft
surfaces at a fraction of the old
cost.

It s uﬂ:d q“ over thl.‘. world [or
work on metals.

We have just ssued a New
Catalogue. Send for it.

Cutter at work. TAyLDQ:TAyw[{p ]-[UBSQN‘.['}"I?

74a, Newman Street, London,W.1
Warks : LEICESTER.

UNIVERSITY OF MICHIGAN
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Radcom Rheostats

Essential Components of every
:: Experimenter’s Equipment ::|

NORTH EASTERN! | vewer s o e

PLAIN TYPE for Amplifying Valves.

INDUCTANCE UNITS 76 B k. e

IB'H"IIIH:H. Improved windines and mouotings, giving
efficiency and facilitsting operating adjustments,
il e

adio

lhm-d
SHORT WAVE UNITS. COMPONENTS L”®P
List No. Turna. Price. -
sl . : 15 : 88 12/13, HENRIETTA STREET, W.C.2
el ' . b, T [ 5] Teirpho—GERRARD 702

PEAT a5 ES e
ohd : 50 74
The set of four units will cover a range of about 150-1,000
metres with the average serinl. Excellent for telsphony.
Price per set,

27s. 6d. Post Free.

D-L WOUND UNITS.

LA REL R R e T AT T R L P Y R T E T R Tt

ESI-FIX

List No. Turna. Price.
28k 10 TR
aPnd 150 B3
R8T 00 B
sl 250 N ]
58 300 10 -
b ] 400 108
n2a1 00 11-
B2ge 500 114
B2 750 128 g
8264 1000 138 ot it
248 1850 iia The famous ' one-piece * continuosly
n268 1500 158 |m-u|-|lnl Acrial, Maxsmiam efficiency

aramtesd of money reformeed.  Jusi
img it up anvhow —like a clathes line

rooft. 15/- 75it. 12/6 soft. 10/-

The ESI-FIX EARTHING SET

comprising change-over aerial  and
warth swilch ;  lightning dischargr gap:
wlented pipe gnip and conrecting leads.
rice = = = = = = = [JB-

EASY TO GET »w»w»ayy

Your dealer ¢an sapply 3 o you can seml
thiz page with your requirtenents marksd,

CHAMBERS & ELLIS
Craven Howse .. Kingsway .. London W.C.2
Telsphoms—=REGENT pryn.

LR R L R PR R R PR PP P P R R PRI E PR TR TR TR T T e

Fm:l .p-:r set of 1.2. Uli.t-l..
£6 13s. Post Free.

Thess Inductance Unity are interchangeable with all sinndasd
l;gllluiln::ﬂuﬂ-. Bend for particulars of new Two and Three-
L
OBTAIN A SET OF NORTH-EASTERN
INDUCTANCE UNITS,. THEN YOU WILL
BE SURE YOU HAVE THE BEST TUNING
APPARATUS ASK THE EXPERT—HE

USES THEM.

North Eastern Instrument
Radie Engineers, 'ﬂ:slgntn. Manufacturers,
DURHAM RD., LOW FELL, GATESHEAD,
ENGLAND.

L L R T TR R L Tt T eI

LALL TR LR R R LA L L R LR L Ll L R I R Ty LR T T T I |

SRR AR F R R R

UNIVERSITY OF MICHIGAN
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MAKE YOUR OWN SETS.—;:

1 Valve to 7 Valve Receivers together with
Complete Parts for | Valve Set £6 6 ©O
Complete Parts for 2 Valve Set 8 O ©O
Complete Parts for 3 Valve Set 156 O ©O
Complete Parts for 4 Valve Set 18 O ©O

If you wish to enlarge your
quote you for parts required an

an sdvertisement and until withdrawn,
wa offer the complete parts for making
full instructions at specially reduced prices.

Including Ebonitsa Panel and Terminale, Polished
Wood Box, Filament Hesiatance(s), Vernier Condon-

ser, Grid Leak and Condenser,
4000 ohm Telephones, H.'T. Battery, 4 volk
lator, Aerial Wire Insulators, ete.

resant @et, write stating parta you have, when we will
full mstroctions.

OUR PROFESSIONMAL SERVICES ARE AT YOUR DISPODSAL.
Cash with Order—Dellvery in Rotation, Carriage Paid.

WIRELESS COLLEGE, Amateur Supplies Dept., COLWYN BAY

Tunin Cails,
coumn-

CRYSTALS

Lng Purchase of {mem.l' Tested Crystals,

ZINCITE & CHALCOPYRITE fitted
in Brass Cups, with Wood's Metal.

ALL CRYSTALS GUARANTEED

e /fr&/-

C. 5. SWAN,
181, Bighopsgate, [E.1. 5, Windsor Road, Laviaw, .10,

(Mexmt to Brandon’s, Tailors), Phone | Bighopagate 1153,

SEINDERVIEEN BUTTON.

A Saparsansitive Mlcropbomn.
Encwn all over tha world and palanbed

in e rilimed . Orver 00,008
wid, ENOLIGH
Maks op own Lood y

Four musio
{0 nny room in your houss.
The coly prasctical Mlesophone for mee jo Detectipbons Sets.
Price B/-
Special Low Rmbitasce Recelven (for wee with
ESkinderviken Bulions) i . il -
Speda] Grumophone Atischments .. i e L=
Weits for 18 pige BOOKLET fully ﬂllh‘ﬂﬂw
moch oeeful informat for afl interesisd
Bound Transmission. 84, Post tres, ta
Sols Propridors ;
MIKRO LTD., 274/8, Peatonville Rd., Lendea, N.1
L Crwen | i Riv Biathew),

CONQUEST

Written for all the family te understand.

THE MAGAZINE OF
POPULAR SCIENCE

SCIENCE =

OM SALE BYERYWHERE. FRICE

INVENTION

1/- MONTHLY

INDUSTRY

LIST OF

Regular Transmissions
OF

WIRELESS STATIONS
‘Giring Time, Call Sign, Wavaleagth, System, eic.
PRICE Bd., POST FREE.

THE WIRELESS PRESS, LIMITED
Dept. W.W.,

12-15 Henrietta Street, London, W.C.2.

Questions and Answers

COUPON

To accompany Questions
sent in during the week

commencing Sept.30th, 1922, I
VOL. X, NO. 27.

See Conditions on Page 877,
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/:A’rual; Rheostat at a moderate price

Originated by ourselves after much painstaking experiment,
this Rheostat has proved so remarkably efficient that its
desgn has been extenzively followed by other manufacturers.
We appreciate the compliment but wish to advise intending

gressserssnisanninatny ]:-uni':lha:.:_:rs *.‘;J:ma.i: qluf_:t?;-.urq;d'[h;[ '[t::"r EACH

s H are puyin . e Proguack., Ir

i DEALERS i ying the actual P.S. product.

! heing the ¢ cooled, no harsh contact to cause irritat-

: aclmal mimu- 2 ing noises, but a smooth velvet adjustable A—

: facturers we s ; el 2

: cax offer you £ touch. Fitted with an “ off ™ position.

E the b st terms 3 POSTAGE 3a.
T ol al’, -

I WRITE N0

1 | H
Wicd Greem, N,

Offices & Showrooms : Featherstone House, 64, High Holborn, W.C.1

HAMBLING CLAPP & CO.

IT WILL PAY YOU TO VISIT

STAND NO. 12

AT THE

All-British Wireless Exhibition

Horticultural Hall, Westminster, S.W.1

Septem bEI' 3[]th fo Al types of Wireless
October ?th, 1922,  -Apparatus in swock,

GERRARD $806.

110, STRAND, W.C.2

I
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TARIFF. Advertisonents are accepied for
this Section at the rate of twopenoe prr wond,
with & minimum charge of two shillings, The
idvertiser's name and aldress will e charged for,
wnifl sdigle levters and single figures will be counind
As womls.  Compeouse] e wols wall be  conimted
&a Pwo wonds,

DEFPOSBITS. Al advertiprmsents mast be
propakd i the form of Pestal Opders, the
remittanee being forwanded to Messrs. Hertram
Liay & Co Ltd,, g & vo Charing Cross, 5.W. 1,

livtenliiig purchasers may deposit the purchase
ssicy of any  artcle vertised or sald by
alverrsers with Mossrs, Heriram [J'-I.:F & Ca., L.,
wha will acknowladge 8 peesipl 1o the wendor
arul the depositor, the full addresses of whaom
shouhkl be given. ‘:.ul_r]l'i_l Lin @ bal agreement
between the parties, it is understocd  that all

sy are sent on a wal, cach party payving
.|.I'I'I.i.|:E one way in the event of the gonds being
retumed. The deposit will be retapied until
e advice of the completion of the purchase has
beery given of until the articles have been ﬂ‘H-lI'n"ll

ampl seceplad, In orler o cowver Ay

a fee of &l G peSpeet ol sams of &1 @ ||||.-|h1'
anadl 18, foF sufms im excess of [T, must b paid
at the samee fime a8 the deposit, For persons

Unitex]l Kingdom these fees
unalirtake o receive

ril residemt im the
are ddoubls]l. We cannat
any deposit less than zs. .

e
s

Al
L

£

Tk Ra

=y

—

"F'm mp-rr-'--r'--

Emnohs, Best Quality, with ZB.A B.I'I.-
Bugh inwd. evcellent linkiy
Dietecior, mounted on Ebonile

Vialve H with Bcrewed Leas i
Aluminiam Vanes, per doz. .
Indwctance Tobes, 127 - 3 : . B
as -|. ﬂ "'- . Bd.
a8 L Ir! :'1 § 1=
IE « P
n-wlmnhilllhﬂlmr- . 48
H-T,muhﬂlﬂ.ﬂlﬂ : vr A=
Brass Stods, |“dis. - i high - perdos. 1-
" W OB =) . s owm 13
B Lid dia. 'é- L] i 13
Gricd Leaks and Chips | ] : B=
Sinders, with Spring and . R
A_E.(. and Biemens Halsloe ¥ 108
Adapiers for B Type Holders 3=
Fostase Exira,
The above liema only repressot some ides
of our yarious stock.

GRAFTON STREET.
TOTTEMNHAM COURT ROAD,
LAODNDOMN, Wl Telsphond —=Muisem 241

FOR BALE.
Two-Valve Variometar Racedver, j00- 8 com niwlies

with wvalves, Mareoni govoll, alse g-vell 7 amp
aormlatis _ d LW ALLLY, .=|.[-:.‘r|1| ith, Sandlown,

Aerinl Tosolators, Shell pattern, 15, = cach,
Egg shape, gil.  warh, - HFETiing I'ebephicmas,

Bramd wew, mever bevn used, g ooe0o obm, 478 6, o

o0 obm, 4985 Asvial Wie, 722 coppeer,
g gl per pou 1. Misialdead walve holders, g, rach.
= I BLuxe™ 4.pmo ohim Telephops Heail =iz,
puarantesd, 32s. el pair Crvetal  mels,
s ECiPE, all  eMamte  inSulanioos, !'lllihrll
mabigany  frame, 7. Bl cach,  guaranteed,
= Broadeastineg ' orvetal sets, on ebemite pancl,
fitted in oak box, 308, cach. - -"Hapan,” 8, Fairlieht

Harlesdleni, Lomdon, N.\W.o.

Boooters. 11 Boys  andd
girles write for frer partbeular of o 10 obtain
e, —aRAND, 114, Fermbea Hoad, Balham.

Surplua,  Three-valve amplifier  boxes, with
holders, resistance, lagtery box, ete., 7s. 6.
Valve boiders, 1ol Telephone  transformers,
fa, B, Transtormmer coils, 18, H.T. Hatteries,
ph-valdt, in polished case, Lermanals on ehomite,
ge. B, Crvsial sets with (elephaons, sge,  Valve
E|.|1||-|' with resisiance, pos: Gl TTE T TETE i
e pelished case, 108, Large fermimals, 8, 4,
dog.—Savxpres, Morland Roml Croyvdon

[“.mt iprimary &gl peactiong, 150 160
et g 44, , photo ofn requoesl. codes] Variabde aer
dyelectric cosdeneer, 158 —Risg, P fngeelamid
Boianl, Birkenhead,

Mark [M* Tapars, Marcomi make. brasl oew,
exCpvernment . splemdid instrements, (1o edach,

Tavvion, g8, Newlyii Risad, Tedbemham.

Had-Senl High Tension Baiteries are Guaraniesd.

e,

.
1 s

15w, Siamdard siee, Sample, 28, rrd., Lhirse dor
-8, fl, — LiTeHFiELE Co,, 12, Lreal Casile Sireeq,
LU

Bei Short Wawe Codla, Varichle Com
glormsay, |.--I'I1;|i- te, {4~ -HaRY ) 7, Sermnp I'erraoe

L aiamalar b,

Marconl Tnits 1 and 2 (with coils), a2 new, 1120

“ K.” Beook Park, Northep, Flint.

Headphones, — Two  pairs, 000w et laet
condithen with onmls, jos. cach, —HL Rps, o3,
Conatame Kol Lisesier.

Amatenr has [or male (1) Four-valee Heceiver,

valves fibel mnto stafmesl ok
Al valves ol of spd ke, Duarmidept
with chapgr-over switch

1 ek, 3 L.E
wribimg bareau,
vobls amd  goooil Bl

tn & Sullivan  Iodluctanes, Kainge | S0 o0
metres.  Lan also ase DLF. as separile amglines
*ri = fza2 with walses (Y] ]Iurlnhfll “ L'lgra ™
I1. b perfect comtition, bre fro. (9] Nosrse
lnker and 0,000 obm Sjemens Helay, prio
Cog, or wouald sell  separately 4) Brown' s

Lovad Speeaker, price 13, All in periect condition,
Apply i weillng i hrst imstaner o G, SHINNEHM,
Falcomhurst, Parksade, Wimbledon Comamon.,

i ke g, CR THLL
redisles] imahogany emidls . handsasdns inistiamsent
2 3o B Hollow Spar, weighs 18 Ib,, ofers,
livid ELysEe. Kusbmere, Brantres,

Mark III" Thass |HH' comveriod stnghe valve
iy, Ancdher converted three-valve jiwo | ¥y
{:: 108, Seen workeng J.|'-E|'-'-L'Illlr|l.'|'-l.. ryrinings.
Caverr, Maddos Park, Bookham

Fibrs Bbepl — st hard valcanised, a1 greatly
redisored prices, per s Biwsl, % 08§, 28, 6l
dim., 485 § in., 3% o6 in., b bd. iviheer
spaes pio rata, Postape ¢XETA.
imvited,—F, W, Hoit, §2o0, Arbor Valke, Slough.

Wireless Masts. —Improved gieder Eype, light
and strong, 30 to 5o 1. at 8. It., 0 to 1oo fb
at s, bl .fl. Cash with order, carriage forwarnd,

F. Anmstuossc, Weybridge,
(i, . Hisgs, Handin
iraléss Ingtroment Caes,

mew and guaraniesd,
358, o, Yeovil.

w "alnut or Mahogany,
finest fmish, 12 ins, by 7 ns. by 4 ins. (sutaide),

fig, o, Second quality, 78, &d. Any siee pro-
F-.||_-|_|:||:.A1r]i_r prompt aelivery, Trade inguiries
jovited,—Hirchucock, Colchestor,

I raude r||r|mr|r: i

25s.

wilh lead, |

H-L |
Foutsge
ls. extra

Double

HEADPHONES

SRend

2. Pa

SOUTHSEA

HIS is another of onr

wonderiul bargains,

for a Bet. Fully

gunrantesd and money re-
funded if dissatisfied.
a few left,
sated in Wireless shoald send
for our lists,
purchase money refunded ).

(nly
Everyone inter- |

post free 4d.

We are actual manufacturers.
Trade

anlicited.

Enguiries

Wood’sModelShop

Imerston Arcade,
i1 HANTS.

"Phones ;| 4331 & zBoo

I Bu

SAME

y Wireless Gear |

of every deacriptiun.

particulars
"WILKINSON,
Lonsdale Bd., Kilburn,

NW.6
ADDRESS SINGE 1800,

Your Case Work

L:.-ﬂ“h W“T#hl thi
: & are inlists im this
Em-iwludf—lmpw"lr
manship smd prices wnll imersst you.

wireles

FPhons : LW, aTis,

CARRINGTON & NEWEBELY LTD.,
1820, Normans Bulldings, Old

Biresi, E.C.

VERSITY OF M

quipped
to Blue

P b e 5

ICHIGAN

HEATH & Co., Ltd.|

Instrument Works, New Eltham, S.E.9
m prepared to undertake in their fully

“d Parts for the trade. Quotations given

Prints. lmmediate attention.

Lo ey oA, i e —" Pelaris, London”
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Radlo Annas sorles

Inmisiors, Follow-
ing best High Ten-
sion Elecirical Prac-
tice, High lnsglation
undder all conditions,
Drip  Ring : 1k
dism,  w i sjors
I K diagd "

s, Prigs 2= vach,
;:l:ll-hql: r:n.ra Un.l:].n

: |.‘I||:I.l:| Imrh
diameter 1§, nlg'hl: §f oz =
postage extra,

Asrinl Wirs, Bare copper.

Slee yzo, &= per :m.:. postage §d,

Siee 7/33, §'= per 100", postage .

Size 720, 7= o', postage 1 -,
Olabyunised Wire. i

Size, 1/16, E-‘l m 100, welght 7 1,
Babvrinied Pulley Blosis,

Size |l-' s in i cach L8

Sire 2 e . each 18

Siee af S each §a

Pos exfira.

** Balunite " Fazible for Crywial Mouoking.
Mon-oridizing. Melting point 104 deg. Fabr.
In 1 ox. barm, 18 each, post free

Trade |.|1.q|.'.||.r|:.-.| :||:|'|.'|.I:|:'-|:|:.

H. LONGTON, A M.LMxhE.,
- Westminster, §.W.1.

Send us your enquiries for

BOXES, CABINETS,

SPREADERS, CONDEN-

SERS and parts, LEAD-IN-

TUBES, and all accessories,
to the Trade.

COMPETITIVE PRICES
PROMPT DELIVERIES

The Central Aircraft Co.
179 High Rd.,Kilburn, N.W.6

Pheae—Huampsiead 4003-1 801

| Lomd
periect.

F. E. BOYRTON,

Elsptrioal and Sclentitic [ostromeni Maker.

Wirebess E‘mpmrm paris & speciality,
Cogidenser Vanrs, Spaltng Washers Spimidies,
Serewed Rods, Twno and Theee-Coil Holdors,
Ebogite Plags. Codmplete  fets  made 0
specifications.  rompl deliveries,

The manufacturer with over 2§ yrars
EXpEriEDe,

Works : 391, BL Jobm Bt Oericenwell, E.C.1

Wireless Headphones

4,000 chms, 24/6. Post Frea

Ton't comliss thass wih the chesp fofown-Eade
Illh-uqn new on Uhe narket. Thois are B3 1 Freach

kv, Saisleceion peiraniesd of peney reiainel
List Fres. Linsimar DVNSCAimT Yo TRALS

W. JOANES (PARIS Ano,

&2 Jeaner Bd., Sloke Newinrton, Loadas, N.18

| EYSTAILS | CEYSTALA | CRYSTALS |
| Having ancther buge stock of
crystals of different types, we can do same at
Knockoal prices—
m—ﬁn:u! crystal, besi quality, per b, 18-
Price per gross cut lals ce 18-
Bilison. —1'ncut crystal, Erlurt Lper b, .. -
Per gross cut orysia o . [
E_.—E ncut crystal, the |H'El per b .. 1' ]

wmlitrwmtrru pu_-r!h- l-
Per gross erystals F
Oarborundum, — The bi#i as used in govern-
ment sets, Price per b uncut _.
Price per gross oris‘a’s ..
E i LB gelected . . &

— purest msed by govern-

rm-n: Thl.l wrill rln-'t destroy rrystals like

diferent :lll:l:n- Lhat are ed. Per b, 8-

All these prices are subject to 3 falr trade dis-
fmm.a'u.d_l:mdrr'.:u be abde to puschase a
enmplete winter's stock fnr o small ocutlay.

For the benefit of amateurs wishing 1o caperi-
ment with wariows crystals, we ame daoing Lhe
underment iored
Belacted, » Bomite, 5 Silicon, 3 Galena, 3 Chalonr-

prite, 3 Carbormdnm, 1 Finclte, 4 sticks Wood's

m.
“

meetal for Iﬂll? 6 ahveets Rishy oz thick
#_I = 51, ﬂ-m: : m.- Interch
H'!-tl!'“ Iil:l rmﬂ!m Erqlﬁ_ 1y'=
' et EE
on eloaite, | ing makers, cost fa H"I
our price MW, poat 1=, Alwaps useful,
1" Wiraless Oailly (b H-tu-llmr,l. same quality

nEw, Coak |, fur pricoe , post 1i=,
— Fir oondensers ooz and ooy thielk,
al hhﬁq.hﬂu Bli= per gross sheos, B
For Tremch Units, Valees, ‘Phones,
Arcumulators, anlc'rnl Generalon, !
mitters, Enn:l-:n-:rh ele,, sened for list, froe,

T. W. THOMPEON & OO,
Gresnwich,

FOR BALE-—oconitinmed.

Bpsalesr Horms —Gusrantesd acoustican
All skies from 35 &l Usial I:rldi
terms. —LOvENTRY TankERs, Lro., Hearsall
Works, Covenlry,
'ﬁhﬂl Vilven | Fﬂ_l Thirty excellent
valves, fo at rpms. each,
m double this pr.h:l: — HonsEnDps, §ig, Hither

Lane, 5. E.
hm = nmﬂ‘t'hm
anuT;:rmtn wi - each, ‘t-l.ﬂ'i.l.ﬂ'
13. Sirmens  Polarised Hﬂls-. foe rcm-nlu

408, carTiage 18, 6. Morse Sounder.  Instroment
Bnlsh, ., ra qu-d —Corream, Germa Hall,

Mewton H

Eﬂnﬂ:‘n. Bagket Dofis, with or
without tuning. rures, avemetsrs calibrated,
Heown's téephotss rewound, send for particulars
ﬁl“'l:'ﬁﬂl.l% RE-REamcii, 14, Parewell Christchurch,

Bingls Valve Resoblon Bel, MNo. 141, By F. O
Head, complete with walve, (6, Soibo Morse
learning instrumenl, complete with telepbhone, 3rs.

avivy By, Hawley Road, Dartiord.
:mphfrm; L £ MMHTH mmﬂlu
set, {10 108, il s

hr sale, Write or call aiter ﬁjﬂu 1ad,
ﬁ.d:l:nld.r Road, Chalk Farm, London.
Bteal Tubalsr 1a it o 198 a0 fi,
o BL., 358,  FPainted, galvendsed .
P21 e fondlans el
Eﬂ!lllhﬂ Womxs, orfolk,

Borews, Nufs and Washars, assorted
., liEtls .ld—j H. Bemmzrr, Station Ii!u.l.d.
Willesden Junction.

alion,

WE CAN EUPPLY FROM STOCK
CONDENSER VANES.

{1
aws

200-1.400 ms. 38 .-
Valve Panels for above - -
0006 Variable Condensers 188

Broadcast OConcert Colls, pair 2-
(Grid Leaks and Condensers 38
Pizxed Condensers 28
5-Plate Condensers 88

det our Nﬂr Bargain l.l'n', 2

AMATEUR SUPPLIES,
134, COREFORD STREET,
TOOTING, LONDON, E.W.

J. A. JONES & CO., LTD.

CABINET CASE MAKERS,
Works, Park
Aiton, BIRMINGHAM.
Phosse—EAST A
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ONE QUALITY ONLY- THE BEST

|

X
i
ERESUES-RRRLR

HE'.. ot
- T

THE ESSEX WIRELESS CoO,

& Nowrpanai o ¢ O e ?
453 Girove Oreea Boad, Leronsioze, E. 11

(& mbn. from station GE R )
Telephone : Wanstead 744

Results

Wheither as a source of practical

information for the Amatear cr

ms a valuable medium for every

Complote

Gll'rll‘dl BOBY and AOG4

WIRELESS TRADERS

requiring any information in respect
uf firms associated with the Trade

should write in confidence to—

BERTRAM DAY'S WIRELESS
TRADERS ADVISORY BUREAU

o & 10, Charing Cross, London,S.W.1

Advertiser, the best resulis are

invariably obtained through Lhe

“ WIRELESS WORLD”

BERTRAMDAY & Co. Ld.
Adwvertising Service,

9 & 10, CHARING CROS5S5,5.W.1

FOR SALE —coatimmed.

Maats. — Thirty-twa Tia mast, with six
| gay wires, steel sheeve, iron cap and ring, palles
|cleat, oo Bt 7 22 enameelbed copper aerial. six
| percelain insulators, s4 ft. hemp rope, carmiags
Pal.-:l England, gos-—Banxen, G, Arthur Streel,

! Jerby,
BOOES.

Rade all the latest, " Hadio
I".'|'|I||i_" gl ; il TR T Haddin, I:llj.ll T
| * Kaclin Hrosdcasi. ™ = &l “ Radine Mews
| i8. 6l ; " Science and Inventson,” 18, g )
| * Scientific American.” 8. &l sy free
| IstEnsareoxal MNews Cosmeavy, Lrp., §5,
| Bream's Buildings, Lowdon, E.C.4.
| Badic Chart.—" Care amnd Maintenance of

Accumualagors"  1s. Post  free.—Publishing
| Branch, . 1D, Hsoes, Hamdington, Yeowil |

SITUATIONS WANTED,

Wireless D‘lillﬂ“' [24)s First-rlass §.5 .45
| desires. poiifion. Fidling, efvcting oF #S6alesiiai
demonstrator, Spark. Valee, CJW
1t presemt in change of W, station
ran, Sheldon Road, Edmooton, NoiR
Young Man wishes to change his present posd
gion, Modder of 1st Class P.MG. Certificates in
| Marcos), Powlsen Are, amd Telefunken Sysisins,
iJ.l";|I| gl praciical kKnowileidge of valve pear and
| engimeertng. offerd his mervices as Demonstrator,
Sglespan’, of any othey capacily,—EBox M.s,
Brataay [May's Ao ExTIsiss LFFCEs, § and 10,
Charine Cross, 5W .8
Gentleman reguires posilion in London, thoroush
ki el e o  wiredesa &mel  manulactuning,
Inventor.—Box M4 BERTHasM Day's ADVERTISING
Orrces, g ad 1o, Charing Crosa, 5.W 5.

| BITUATIONS VACANT,

Smart Youth required for Engineer's
gl offiee fn W, London, conversant with wireloss
amid electrical contracting, ctc. (o others nesd
.|.|,r|_:-'|1.': Sgate  Tall particularss  and wages,
Box Lj, BEETRas LDay's ADVERTISING LIFFICES,
g aml 1o, Charing Cross, 5.W.)

' Railin,”

Man with Workshop and Plasl wosolil wodert b
meametaciurmng of radio parts, - Fllamenl reosiats
mwaide Lo any spescification at lwc?l manlactgrer s
prices. —Beoronw, Fhame Waorks
Sisters Rooad, Holloway

MISCELLANEDUS.
Fag Haom, Wanstead flford, Maner Park and
| Fowend (rate.  Amafewrs should mol fai fo come

fo the RAMORENDEZIOUS, soq, Manor Park
Broadeay (cevr Liptens). Club opon Bl 10 pom
mughtly

Exhibdtion. - Wall be held by Glasgow
gl [hstrdct Hasdio Clab, on !'l.l':'.lﬂ.h.:l' S ember
Hall, Saurhickall

dth. &t Malemnan “ealleries

Street, Glasgow, Adossskos, 15, Encleding lax.
Trade '|.'I||.|:.1'I-I ancicnt  and oesern, sped I.I.||'!|'
pviied] Sendd  partecicars ol im0 i,

Secretary, Ropget CakLisin g0, Walton SEpeet,

Shawlands, Glasgrw,

] 'lIH" L .ai Lt "I 1

A5 A TEST WE OFFER—

4,000 obm Double Head Band FPhenes st 218
Every parr fully gusrsnterd snd money baek if
not satimbed. Al goods semt by returs of [

E. GROVES & SONS,

Wireless Sl.rpp.l'y.
10, Kinnoull, Rewhill Bd., Clapton. E.5.

To Manafacturers of Crystal Sets, etc.
We

cam quode  wou  alirschive prices lor

STRAWBOARD
INDUCTION TUBES

Al di vmsten lram .E.. e &”, Enguires Eﬂ;ﬂu:llfd_

A. EATON LEE & CO,,

4, Linde College Strest, Londosn, EC.4

Save 607/, on —

HEADPHONES!

Send your order now for

SULLIVAN HEADPHONES, NEW
[WETTE a0 ohics. Complete with
cogds and double sdjustab'e heasdbands
each s box. Irioe, while Stock lasts

Posi sk
E ; 1 5 PRI
i rder.

F. HARRISON, 48 BROOKE RD., ELT

* EULDGY."
The Advertisement
| Radio Review,”

¥ Wireless 'Workd
9 and 10,
I Iugmsd agih, Tgaz.
| Deeaz
_ TRADE ENQUIRIES. W woald like to advise you that awing to the
] |tr|nn:lin- number ol replies we bave received
| Eadio Instrumeni Maker desires private | from onr small advertisement (]
orders for consdnecteon of apparalus o cofasnen s :lh H.lh inat.. we “" ot Ih
|t gpecial requiraments or dimessions.  Bepsic | Jins we wers sdvertising, bave had fo retorm
|work and telephones rewound.  Thoroueh work: | |arge nombers of orders and remitiasess, being
| manahip. O Boxwene, Beech Hill, near Beading. | onabls to oops with smything lke the mumber
Wirslrsa Partx to Fattern or Skeich. Special | of onders recsiwed.
perlees tof queantitkes. —RKyoe, 11, Riverdiew Grove We would mention we have tried other medinms
Chaswedek, W for sdvertising from our Wirelesss Depl., with the
Wirsless Sety dosigned and Llue prints suppli=d. | ppgmlt that we have piven these all up in view af
Somne] adviee and infermaties given.  All types | the extremely lirge nambsr ol repliss e recsive
ol motors disagnm]  and wintiegs caloulated im 1 Froan The Wireless World and
0, 5 I'vexie, Buckbarsg Hill, Essex mm
like & puhblish this letier of

Eervice Sale & Fxchange,
x #, G4, Soothses Strest, Sowthees, Hanis.

MISCE LLANEO T S—contimmed.

Wirehes Dealers are advised (o stock parts for
making radic apparatus, as 6 many amatenrs
preder to make their own instruments. There is
also the additbonal profit in making your own sets
| fromn stock  parts. Haw materials and partly
machined parts can be had direct from the factory
st the right price. T * Newrosia ™ WimELes
Facrory, 1315, Whitcomb
W.C.z. Reogent Gy and sibg.

Streck,

1 Original from

S UNIVERSITY OF MICHIGAN
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Hand 1o
mmmmum‘?;m
mnwuu—mm
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Thermometers, ‘s Liguid Compasse,
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The ROWCELL

Mrg. Mo, zzg8H :II:
HIGH TENSION =
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HMETHOD OF CHARGING., Upon cabire:,

automatic and perfest connection is mads,

sbtainall s :
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s @1, 83, B3, Fo, Mo,

PACKING & POSBTAGE FREE 15/-.

Messrs. ROWCELL & Co., 28, Rendezvous Street, Folkestone.
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gdma IV
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Asupown Wireless Good

Aristocrats of their Class Wi

ASHDOWN Wireless Goods are examples of the very finest work-
manship, improved design, and high eficiency—the best made goods
on the market to-day. Many quin; manufacturers are building our
condensers inlo their wireless sets, while our Filament Resistance is
in great demand.

ow, owing to our exceptional manufacturing facilities and mass pro-
duction, we are able to announce &

Reduction in Prices

in addiiion te Etting Ebonite Engraved Dials, while still maintaining

the usual high quality.

Revised Frises : Filament Resistances, 4 8 Veroiir Coodensers,

59 Vasiatle Cenleasers, 0003, 11 8’ 9005, 14 - ; 001, 196
= Bame can Ao ik walid sak

Eoues st & sl'ght exirn coat. e

We also suoply Ebowite Keohs, Mica and other Insulating

Materials, Terminals, Switch Studs, and other Prass Parts.

Ageniy Wanked for Expor,

H.E. Ashdown (Birmingham) Ltd.

. Perry Barr Birmingham.
. Reg. No. tgugoe, Tel,: Segment, ‘Phame : Morihern &xg,
Stocks held by London Bep.: Mr. J. 0. Maddock, 11 Bayham Rd,, Bedford Park, W.

g

AT

LTI

i|]Hi ‘ J

-en

*
o4

—

S0 @ @ aR

THERE YOU ARE THEN!

QI.IALITY EFFIEIEHET DESP#T{:H

COMPLETE SET OF PARTS TO BUILD
A SUPER VALVE PANEL FOR 17 -

Contains - Ebonite Panel |~ Drille ], Filument Besistancs, Orid
Leak snd Condenser, Telspbone Condenser, Valve Haolder,
necemary Terminaly and Insulated Wire, Portzge, 8d. extra,
" Griffin "' Super Crysial Saf (300-2 000 meires). FRICE Ibs =
Wonderful value, Cabinets and Panels, made o your own

o cut accurately to size, with clean -

square edges, or bevelled. AR, QUALITY PRICES
() 3 s : ™ Accamunlpiors, © Three Siar©  Ebonite.
6“““””:1 Sﬂhrl.[fd _Ir.ﬂf Q{ﬂn:f"'e-s_ Yalt. Amp AT aqualine, shieet per e 48
E -..1 i caparity o HHES g; L 5 ||.:I --I |_.II ;---:I!r'l :‘!.d.
PROMPT DELIVERY. Al R, vl g e
™ RELIABLE QUALITIES ONLY. ™ hnm-ir' T iy P 1 r:rﬁia'n-': gt
a . - 13 volt. 4 .- ,..'\.i:.si.':“ E:ﬂmtn:;i:;uh@,éu
< ah W i : - phopes, 4 000 chms, 8§ -
ﬂ MW](II.“II,SIIEE‘E, T“bu’. R‘ﬂd‘ llﬂl::tr.pulg_z;l:r a2, 100 JW@ mli:r";h -.'.:fhi. -
L‘ Enamelled, 7 22 1m0°. . =g hﬂusm Codla, woud,

Wholesale only.

/|

N

= RADIO EBONITE SUPPLIES,
4 LITTLE COLLEGE STREET

[, (2 min. Cannon Sireet Statioal, (™)
LONDON, E.C.4

o

A ‘Phone—CENTRAL 4711, N

Z 2 202 @ o

Silicomn Bromec, 184, 10’

137 % ¢, 80 unwound 84,
Trandormers, 35 - [
Send wa your ordems for all olber acoemories in siock af
market prices. Terms Cash with order and posiare. Delivery

Irée B2 ani over,

GRIFFIN WIRELESS SUPPLIES Co.
80 NEWINGTON CAUSEWAY, LONDON, § E.1

(Two minutes from Elophant and Castle Tulbe Station.)
Fhone : Hop pHed.
Write Per List, Bd,, postage free. Trade enquiries invited.

UNIVERSITY OF MICHIGAN
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Just Received!

AMERICA’S LATEST PUBLICATIONS
FOR THE WIRELESS EXPERIMENTER.

HOW TO MAKE COMMERCIAL TYPE

RADIO APPARATUS
By M. B. SLEEPER. Price 4/=- net (post free 4/3).
il The experimenter will be able to get a world of ideas for the design and
construction of his wireless apparatus from the very clear descriptions and
ninety-eight illustrated figures.

CONSTRUCTION OF RADIO PHONE AND

TELEGRAPH RECEIVERS FORBEGINNERS
By M. B. SLEEPER. Price 4= net (post free 4/3).
Each piece of apparatus described was first made, tested and found efficient
before the final clcmgn was accepted. Working drawmgs prepared especially
for the novice and the man whu wants to receive the wireless broadcast.

RADIO EXPERIMENTER'S HANDBOOK
By M. B. SLEEPER. Price §]- net (post free 5/3).
" A book which tells in a very concise way the * Why * of radio and answers
many of the ** Practical Questions of the Beginner,” and even the more
advanced student of Wireless.

THE ABC OF VACUUM TUBES USED IN

RADIO RECEPTION '
By E. H. LEWIS. Price 8/= (post free 4s).
Written particularly for those who know nothing about wireless, but who
desire an understanding of the elementary principles of operation of vacuum
tubes, and various circuits in which they are used for reception of wireless
telegraph signals, music and speech by wireless telephone.

CONSTRUCTION OF NEW TYPE TRANS-

Il ATLANTIC RECEIVING SETS

By M. B. SLEEPER. Price 4/- net (post free 4/3).
Complete information is given, with special drawings, on how to build and
use the new types of trans-oceanic receiving sets, also on the use and
external connections of the loud speaker and its application in receiving

high aﬁced signals from distant stations. The list of radio telegraph stations
with theircall lettersand times of transmission appearsat the end of this book.

THE WIRELESS PRESS, LTD., Dept.W. W.

12-13, HENRIETTA STREET, STRAND, LONDON, W.C.2

Visit our Btand No. 40.  All-British Wireless Exhibition, Horticultural Hall, Sept. 30th to Oct. Tth

A
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DON'T WORK
IN THE DARK.

If you have a Wireless Set and
know but little of the principles
of its working, you are missing
a great amount of the interest
! and pleasure which the man ob-
tains who has this knowledge.

OF WIRELESS

[ PERCY W. HARRIS

{EDITOR OF “CONQUEST"
| FThe British eMagezine of Pepular Science.)

It is nice to get good resulls

but where is the satisfacifon

if you know oot how they are
obtained P

6“,;,1_ i 8“- The Elementary
Principles of

Wireless Telegraphy

By R. D. 'ANGAY,

'THE BOOK for the|
‘MAN INTHESTREET’|

| This wonderful little book has been specially
prepared for those who are desirous of

Ing
A :uucl huwk&at of Wireless without |1r|n:;
into text books.

tells in the simplest possible manner, the theory
and practice of wireless,

The Author makes the !.ubj:ct intelligible to
persons who do not posess much technical
knowledge, and at the same time it is brief and
accurate,

No tuhmnnl expressions
to puzzle over.

No hard thinking to be done.

No mathematical formulee
to be elucidated.

The book is so arranged as to be useful as
a reference book for students and amateurs.

It 1s pu blished in two parts

What is Wireless? How does it Work? |

| The A.B.C. Will Tell You

Wireless is the Topic of the Day
The Up-to-date man needs to be compersant ewith if. |

PRICE 4/- EACH
(post free 4/5)

or combined in one volume

FPRICE 7/6 NETT

(post free B)3).

The Wireless Press, Limited

Dept. W. W,
12-13 Henrietta St., Strand, London, W. 2,

An evening spent in reading this book will put
| you in & postion to appreciate to the fu]] the
: wundm of the latest and greatest of sciences.

The WIreleu Press, Ltd. |
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TWO NEW AMERICAN
“SLEEPER " BOOKS

Design of
Modern Radio

Receiving Sets

Vol. I (The Brown Book)
Vol. Il (The Blue Book)
By M. B. SLEEPER

Price 2/6 each

(Postage 3d)

Showing the construction of instru-
ments so simple that they can be
assembled in the * kitchen table work-
shop,” yet so designed that they give
the appearance and results of com-
mercial equipment.

The unique feature of these books
is that every instrument described is
first built and tested in the laboratories
of [the Sleeper Radio Corporation.

— —
—

Visit Stand No. -Hil' at the
Wireless Exhibition and inspect
these books.

Tl;u Wireless Pren,qi..td.

1213, Hearietta 5t., Strand, Londen, W.C.2

NEW SUPPLY JUST RECEIVED
FROM PRINTERS

AMATEURS v e

what you want
THE VEST POCKET

BICTIONARY
TECHNICAL TERMS

USED IN

WIRELESS WORK

By Harold Ward
Over 1500 dehnitions

Price 2/6 net. Post free 2/9

r—

The Wireless Press, Limited

Dept. W.W.
12-13, Henrietta Street, Strand, Loadon, W.C.2

MORSE MADE EASY

By A. L. RYE.

Price 3d. net. Post free 3'}"-

An excellent s;,ratﬂm. for rapidly and
easily memorising the Morse Code.

THE WIRELESS PRESS, LTD.

1213 HENRIETTA STREET., LONDOMN, W.C. 32

BE UP-TO-DATE

READ THE

WIRELESS TRANSMISSION
OF PHOTOGRAPHS,

By MARCUS ]. MARTIN.
143 pages. 139 Diagrams and [lustrabons.
Price 5/- net Post free 8 /@

THE WIRELESS rnms, LIMITED,
12/13, BENRIETTA ST, s'mn LONDON, W.C.2
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AN ENTIRELY NEW WORK.

The ABC Telegraphic CODE 6th Edition

FIVE-LETTER CODE,

An up-to-date Work, containing Five-letter Artificial Code Words with at least a
TWO-letter difference and s TERMINAL-INDEX of the words at the end of the Book.

Cost of Cabling brought to a Minimam :: Simple to Use.
PRICE £3 38. 0d. nei (U.K. and Colonies.)
& Inland Pareel Poat 1)8 per copy. Continental Book FPast 2]« per copy.

” EDEN FISHER & CO., LTD., 6, 7 & 8, Clements Lane, E.C.4
And 95, 96 and 97 Fenchurch Street, London, E.C. 3.

STERLING No. 1
CRYSTAL W/T
RECEIVING SET

Specially designed for use in connection
with the Wireless Telephony Broad-
casting Scheme, and is suitable
for a range of about 25 miles.

PRICE £7-12-6

Vieit owr Stand Mo, 3d. All-Brivsh
Hiredms Eshibitdon, Herdcultural Hall,
Sepiember yoih w0 October b,

STERLING TELEPHONE

/A & ELECTRIC CO., LTD. |

rn-i,r':i"
L | A eH” 210212, Tottenbam Court Rosd,
QR i T LONDON : : : Wl

Teiephone Mo, 4044 Muoseam (7 Enea)

" . . sl Telagraan ":  * Cucumis, Wesdo, Loadon.”
— - e /il Sl wm:::wmm“: ESSEX.
- FEWCABTLE-ON-TYNE : Olavering Flas
IMMEDIATE DELIVERY o g eove

m— —_—

Ragistered ~ = Trade Mark s H.M., War Office, Elsciric_Supply Companisa,
NIPHAN B i . M:mi'u Wereles Tﬂma:l: E-u-:::

WATER-TIGHT PLUGS SMMONDS BROS, LTD.
llld CABLE COUPL]NGS 4 6 & 5. MEWTON STREET, HOLBORN. W.C-
TO MEET HOME OFFICE REQUIREMENTS U :

UNIVERSITY OF MICHIGAN




THE WIRELESS WORLD AND RADID REVIEW

AUCKLAND’S

HIGH CLASS SLAB
INDUCTANCES

Lini - Wawve wound,
seli-suppornting ; en-
tirely different from
the mass of wax
now being offered.

Clur Catalogue gives
inductive walu of
each cail.

Range..cccoa R Coils
00— 30,000 m.

PRICE PER SET:

12/6

CONDENSER
DIALS oy

A Standard IDial, Bevelled Edge
and Tirted with Brass Bush and
Fluted Knah.

MARCONI
OSRAM
VALVES

f“‘l'\ 17/6
_P|

We have large
stocks of Valves.
Each Walve is
tmlr.ﬂ .1n|_| b{'ﬂl’F
a guarantec, but

is semt at the
purchaser's risk,
l—] by post.

TABLE STANDS
FOR DUO-COILS

For Three Cails 21/=

11"""“ i 13;"
SPECIAL

PANEL TYPE HOLDER

For Three Caoils 12/86

THE

STAND
46

at which large and
varied stocks of every-
thing wireless will }Zc
on view, and can be
purchased.

STAND NO.

46

TELEPHONE
TRANSFORMERS

Correct Design and Work-
manship. E‘ur use with
L.R. Phones as used in
“Auckland " Sets. Over
3,000 of these Trans-

formers are now in use.
PRICE :

13/6
Mounted in Polished Box
17/6

FILAMENT
RESISTANCES

FOR PANEL MOUNTING

HIGHEST STANDARD
AT A LOW PRICE

Fitted with Brass Bush
and Pointer,
illustration.

3/9

CALL AND

exact as

INSPECT

G.Z. AUCKLAND & SON, 395, st.John Street, E.C.1

Faetorves — [SLINGTON, N.

MANUFACTURERS OF WIRELESS AFPARATUE,

‘Phone- CLEREENWELL 178

W rimfeed by SBanders Thillips & Co,,

I o -.': ["rrr|::|| wrars and Mublishers,
: i W02, Bydney, N.SW,,
"1.-!:“,11

Lid., {'hT_'l.'H-GI_” B,
The Wireless Pross, Lid,, 12:13,
U7, Clarence Streot ;
New York, 326, Hroadway.

UNIVERSITY OF MIC

Melbourne, 422-24, Little Collins

London, 5.W.0, for the
Henretts Streot, London,

HIGAN
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