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American Broadcast Reception.

v E congratulate the B.B.C. and the
“/ organisers of the recent Transatlantic
broadcasting tests upon-the measure
of success attained and, more particularly,
upon the amount of public and press interest
evoked. It is all good publicity in the cause
of wireless. It is, perhaps, rather amusing to
notice in some of the daily papers, that the
réception of American broadcasting is con-
sidered quite a recent achievement, whereas
it has been quite a regular performance with
scores of experimenters for some months.

As we mentioned last week, favourable
periods for reception appear to occur in cycles
and, ‘judging by the numberof reports
received at this office, atmospheric conditions
appear to have been particularly favourable
during the past fortnight,

In this connection there is a splendid oppor- ~

tunity for the B.B.C. to accomplish some re-
lay work on an extensive scale, followmg their

recent successful wireless relaying from the

*“ Old Vic,”” and, just as we go to press, we
learn that Capt. Eckersley, chief engineer to
the B.B.C,, is to conduct experiments with the
object of receiving the American transmis-
sions, relaying them ta London by land-line
and re-transmitting from 2 LO.

We can imagine a certain amount of dis-
appointment bemg felt by owners of multi-
valve sets who perhaps regarded such long
distance reception as their-own special accom-
plishment, but think whatever disadvantages
there are in this direction are easily out-
weighed by the pleasure which hundreds of
thousands of listeners will feel at thus having
New York programmes brought within easy
range of their single-valve and crystal sets.

There remains, of course, the great difficultv
of the difference in time between England and
America. Listeping in at 3 a.m. may be aH
very well once in a way, but cannot be

o6

indulged in as a regular thing. We have
recently had reports however of Sunday after-
noon transmission in America being received,
and we suggest that the B.B.C. makes tests
to discover whether reception at 7 or 8 o’clock
in the ‘evening can be relied upon. If so, it
would seem to afford a solution of this last-
named difficulty.

Our New Scheme.

Elsewhere in this issue will be found full
details of our free gift scheme for readers,
referred to upon this page last week. We
take this opportunity of impressing upon all
our readers who have not already placed a
standing order with their newsagent, the de-
sirability of doing so for the six special issues,
commencing with Vol. 3—No. 1, which will
be on sale on Wednesday next. This advice
is given ‘in all seriousness, as next week’s
issue, and, in-fact, each of the six special
numbers, is certain to be in great demand.

We remember that similar advice was given
in announcing the : publlcatlon of the first
number of Modern Wireless, the first edltlon
of which, as many readers will no doubt recol-

Jlect, was_sold out within a few hours of publi-

cation. Thousands of would-be readers, who
had failed to place a definite order, were
obliged to await a reprint edition. There will
be no reprint in this case.

This new: gift scheme of ours is planned to
offer a specnal inducement to all who are more
than superficially interésted in wireless, to
become acquainted with the quality weekly
wireless journal.

We have every confidence that, recognising
our policy of having the real technical value
in the journal itself, they will become regular
readers. Our present readers will, of course,
be fully entitled to benefit under the scheme
and, by recommending Wireless Weekly and
our special scheme, to theirfriends, théy will
benefit both them and us.
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100-METRES C.W. TRANSMISSION 8

By S. R. WINTERS.

A account of the experiments carried out at the Bureau of Standards, Washington, U.S.A.

=

ESEMBLING a suspended latticework,
Ran aerial designed and installed by

F. W. Dunmore and F. H. Engle,
of the Radio Laboratory of the Bureau
of Standards, United States Department
of Commerce, has made possible the
transmission of radio-telegraph signals,
on a wave-length of 105 metres, to a distance
of 300 miles. Continuous-wave transmission
at wave-lengths exceeding 150 metres has

graph, the aerial used in this instance is at
variance with the type elevated above the
roofs of residences and apartments and the
frame aerial. - This semblance of latticework,
suspended above a house on the grounds of
the Bureau of Standards, a structure usuallv
reserved for tests with radio direction finders
is a combination of the capacity and coil types
of aerial. The coil design, as previous ex-
periments have determined, eflectively radi-

been a subject of frequent experiments, but
the sending of wireless signals of 105 metres
wave-length is a departure in radio communi-
cation.

Novel experiments demand unusual equip-
ment. As seen in the accompanying photo-

/
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Our photograph shows the hut con-

. laining the apparatus, and the speciaj :
: wevial used by the Buveau of
. Standards duving the 100 melres £
i transmission tests, Inside the main
cerial is a small frame aerial for :
receftion. ;

For those who may be interested

. our smaller illustration gives con :
structional data of the three in- :
: dustances employed. Large copper
. stripping is used so as to mini-
mise high-frequency reststance. g

ates electric energy at abbreviated wave-
lengths and has directional characteristics.
As the illustration reproduced with this
article shows, this aerial is comprised of a
number of wires in parallel in the form of a
rectangle, with a gap in it. It includes a

5/
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single-turn inductance coil and a condenser.
The latter is formed by covering the two
wooden spreaders with copper foil. The glass
rods between the spreaders.function as insu-
lators. The parallel wires in this wave-
radiating system are bare copper strands,
connected in parallel and spaced 3 in. apart.
Light wooden spreaders are placed at 4-ft.
intervals as a means of ensuring the separa-
tion of the wires. .= The complete aerial is
18 ft. high and 40 ft. long.

The source of electric power is coupled at
a point about the centre of the lower hori-
zontal section of the aerial. This combina-
tion type of aerial, with a 3-turn secondary
coil connected in series, constitutes a circuit
which operates on a wave-length of 105
metres. The valve circuit bears similarity to
the Meissner circuit. The type G, 30 watt,
transmitting valve, manufactured by the
Western Electric Company, is emploved four
of these being operated in
parallel.  This arrangement
makes it possible to obtain an
aerial current of six amperes
at a wave-length of 105 metres.

The valve transmitting
equipment operated most satis-
factorily with 32,000 ohms
shunted by a o0.002 pF con-
denser connected in the grid
circuits. A similar condenser
shunted by a s0-ohm resist-
ance in the high voltage
supply circuit proved to be a
stabilising agent in the opera-
tion of -the valves. The
primary or plate coil was com- -
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audio-frequency amplification being used for
reception, the signals being very clearly re-
ceived at East Pittsburgh. Two-way com-
munication was maintained between the latter
point and Washington, while a report indi-
cates that the signals during these tests were
heard as far distant as Boston.

The - gratifying success of the evening
transmission tests prompted an investigation
into the effects of short-wave signalling dur-
ing daylight. Continuous transmission, there-
fore, was conducted at two periods, beginning
at noon and continuing until 10 o’clock at
night. Thus a relative comparison was made
between the intensity of the wiréless signals
sent during the day and those transmitted
after nightfall. Quite logically, it was antici-
pated that the signals would be weaker dur-
ing the day than at night, but the actual re-
sults showed that the strength of the signals
during the day and evening was the same,

40 feer

t ma- {"aa
23 220 sare copper rooden sp.'taﬂtr
wires . 3° opert el

J/é’do’er conaenser 1 -I, Vi
Covered with copoer foit=-

S/ Above Grovnc! V4 /}r—r,.; Hot Wore Ammeler

Gr/d Cor/
0-002 4 F
lor? T Sitliometer: 4390
Gz 500,4 s ///////
€ le
Plote < ////# BO0 vor’s. at

posed of two turns of heavy
copper strip, 2 in. wide,
shunted by a o0.002 pFF trans-
mitting condenser.

A 14-turn helix was em-

D

/32000. Obms

Chopper
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ployed for the grid coil. A
tapping at s} turns from the
centre was most satisfactory.
The coupling between the grid
and plate coils is described as
somewhat critical. A secondary coupling coil
was employed for the purpose of transferring
the energy to the aerial. This coil, connected
in series with the aerial, was comprlsed of
three turns of brass strip, 1 in. wide. A

‘“ chopper "’ was used when interrupted con-
tinugus wave transmission was resorted to,
the ** chopper "’ being connected in series

with. the lead from the filament to the radio-

frequency circuits.
Tgsts have been conducted with this trans-
mitting outfit, a detector and ene stage of

708

7 - Type 6. - 50 wott Volves.

The complete civcuit diagram of the 1oo-metres C.W. and interrupted
C.W. transmitler, using four 50-watt valves.

Details of the aerial togethey

with condenser, resistance and other values are given.

irrespective of the period of time at which
messages were sent. This surprising result
apparently explodes the theory that the
absorption of wireless signals on short wave-
lengths is greater during daylight than after
nightfall. The Radio Laboratory of the
Bureau . of Standards, hewever, withholds
conclusions on this point until further experi-
ments are condueted, The lack of fading, too,
was a gratifving observation, although cenclu-
sive evidence has not been obtained on this
peoint. (To be continued.)
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ATMOSPHERICS

By Lt.-Col, Chetwode Crawley, R.M A., M.L.E.E., Depuly Inspector of Wireless Telegraphy, G.P.O.

A few notes of particular interest now that long distance reception is being so much altempled.

WENTY vears ago the problems of

the future seemed far different from

those which confront the vast army
of wireless experimenters of to-day, but
the greatest problem of 1903 remains,
unfortunately, the greatest problem of
1923, viz., the elimination of the effect
of atmospherics on the reception of wire-
less signals. This problem has been
attacked unceasingly throughout these twenty
years,.and every improvement made in trans-
mitting and receiving circuits has helped in
its solution. No one can deny the fact that
great progress has been made, but most of
this progress has resulted, not from direct
assault but from, as it were,.an enveloping
attack produced by the solution of other
problems.

The first really notable advance was made
when reception by sound supplanted reception
by sight, that is, when the telephone receiver
ousted the morse inker. This change brought
into prominence the fact that atmospherics
produced a low pitched note, through which
signals could be read when the pitch of the
note produced by them was higher than that
produced by the atmospherics, even when the
sound of the atmospherics was as loud
as the sound of the signals. This was
a very great advance, in fact by far the
greatest advance made by any one change, in
the solution of this problem, and it is the irony
of fate that this great advance has paved the
way for the possibility of its suicide, and the
use, once more, of the printed record with all
its potential advantages for high-speed recep-
tion. But the printed record, which is a
necessity if a point to point wireless service
is to be a commercial proposition, has, as
before, shown that the reduction of the effect
of atmospherics is still of vital importance,
especially in long range working where the
unavoidable use of long waves makes the
problem more difficult than ever.

For the first ten years of the period under
review there was little time to collect sufficient
data on the subject, and no properly organ-
ised effort was made to do so until the matter
was taken up bv the British Association in
this country in 1912, when a definite plan
was drawn up for obtaining data from ship and
shore stations all over the world. By the end
of the following year some very useful data

Ploto by Weslern Electric.

The Cathode-ray Oscillagraph. An instrument used
for determining the wave -forms of atmospherics.

had been collected, but in 1914 these stations
had very different work to perform, and the
whole scheme was abandoned. It must not
be thought, however, that in those early days,
before 1913, no data was collected, in fact the
present writer published in 1921 data which
he had obtained some years before when en-
gaged on wireless work in the Mediterranean,
and a considerable amount of far more impor-
tant data had been published from time to
time, even indeed before wireless signalling
was invented. But the fact remains that no
effort, properly organised on a large scale,
was made to collect data from the available
world-wide sources until 1912. Since then, a

725
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great mass of information has been obtained
by systematic observation, and although there
is still much to learn about the nature of
atmospherics,. and: how best to combat their
effects, it is no longer a matter of haphazard
groping in the dark.

Organises investigations, so far as Europe
is concerned, were interrupted to a great ex-
tent by the war, but American experimenters
were not slow to take full advantage of their
happier circumstances in the early days, and
it is to them that we must look for much of the
data now available. In this country, how-
ever, after we had recovered from the first
shock of War, systematic observations were
carried out by a number of our D.F. stations,
between 1916 and 1918, and as a result much
interesting information has been -deduced by
Mr. Watson Watt, who considers that it is
now definitely proved that a very high pro-
portion of the sources of atmospherics are in
areas where rain is falling, particularly on the
advancing edge of such areas.

Mr. Watt has also published recently an
interesting analysis of ‘a year’s observations
made at.7 a.m.,, 1 p.m. and 4 p.m., at a
station in the S.E. of England, showing,
amongst ‘other things, that the direction from
which atmospherics arrived was well marked,
awith definite diurnal and seasonal variations
according to the altitude of the sun. = The
mean direction for greatest disturbance was
153 degrees with diurnal variation of 60
degrees, and seasonal variation of 100 degrees.
The most numerous disturbances arrived in
June, the fewest in March.

A considerable amount of data has also been
published during the last few years in France
and’ Germany, and American experimenters
have produced much valuable information as
a result of tests extending over several years,
especially in regard to the directions from
which atmospherics ~may be expected in
various localities. It is now agreed that the
most troublecome atmospheries originate in
mountainous districts, a fact which the writer
has had the misfortune to prove, to his own
complete dissatisfaction, in the highlands of
Central Africa, Jamaica, and the Azores. In
America, for instance, it has been found that
the worst atmospherics received at stations on
the Atlantic seaboard originate in the Alle-
gheny and Mexican mountainous distriets,
whilst those on the Pacific seaboard originate

BINDING CASES FOR VOL. II.

This issue concludes Vol. I1., and binding prices are as follows :—The prices of the case‘s' oniy are 2/6 for the cloth
.ﬁf,“o post free), and 4/6 for the half leather (4/10 post free). The charge for binding readers back numbers, including .
: € necessary case and index, is 4/6 (5/6 post free), and 7,6 (8/6 post free), in the two styles. The prices given for cases
5 only do not include the cost of the index, which can bé supplied separateby at 1/=(1’1.post free). :
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in the nearby chain of mountains, and similar
reperts have been received in respect of the
great mountainous districts in Africa. Dr.
Eccles, in his presidential address to the Radio
Society of Great Britain last January, laid
stress on the influence of the position of the
sun on the display of atmospherics. He sug-
gested that ‘‘ as the sun moves round the
equator and warms the air on the land, the
consequent meteorological phenomena produce
atmospherics in England,”’ and he went on to
show how this theory seemed to apply, in a
general way, to the facts established regarding
the directions from which, and the time at
which, atmospherics are received all over the
world.

Recently a paper was read before the Royal -
Society. by Messrs. Watt and Appleton, who
are working under the auspices of the Radio
Research Board, giving results of observa-
tions on the wave form of atmospherics.
These experiments, which are still continuing,
are of great importance, as they consist of
inquiries into the very nature of atmospherics,
that is, their wave forms, more than into their
special origin and into their effects, fields of
investigation which have already received con-
siderable attention.

As regards the actual origin of atmo-
spherics very little is known, in fact M.
Chauvaux in Part 1 of his ** Electricité
Atmospherique,” says that no single theory
for explaining the interchange of electricity
between the earth’s surface and the lower
atmosphere can be seriously maintained.

But, after all, judging from electricity itsel,
so much can be done without understanding
‘“ origin » that there is no need to be dis~
heartened, and even the much abused atmo-
spheric has its silver lining, as its systematic
pursuit leads inevitably to international co-
operation. This is now fully recognised, and
the ** International Union of Scientific
Radiotelegraphy,’”’ which came into being in
1919, has taken the matter under its wing.
This Union embraces Great Britain, the
United States, France, Italy, Norway, Bel-
gium,- and will shortly include Australia,
Japan, Spain and Holland. - Most of what has
heen done so far has been the result of rather
isolated investigations. How much more,
therefore, can we riot hope for when the Inter-
national Union is firmly and widely estab-
lished ?
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EADERS of Wireless Weekly will have
noticed that a number of interesting
developments are taking place along
the lines ‘of the ‘‘aperiodic aerial ”’
method of tuning. = This system of
tuning consists, essentially, of an aerial
circuit - which is probably almost aperiodic,
and which is very tightly coupled to
a secondary circuit, which is tuned accu-

Y- ,

DETECTOR 0F
AMPLIER .

L,

=LIE

Fig. 1.—A typical civeuit employing the aperiodic
aerial system.

rately to the received wavelength. The aerial
circuit usuallv consists of the aerial itself, a
few turns of wire on a coil, and the earth
connection, as shown in Fig. 1. Provided
that the number of turns is small and the
resistance low, this circuit responds fairly
uniformly over the entire band of wave-
lengths covered by the secondary.

Since the aerial circuit is required to func-
tion aperiodically, it might be expected that
resistance in series would be beneficial rather
than harmful, but the reverse is found in
practice, and it is essential that the aerial coil
be wound with quite thick wire. It is neces-
sary, also, to keep down the resistance of the
secondary circuit, and here also thick wire
must be used if really good results are to be
obtained. The essential features of this
system of tuning, then, are these:—Low
resistance in both primary and secondary cir-
cuits, a relatively small number of turns in
the aerial circuit, and extremely ‘* tight '’
coupling between the circuits.

Granted these conditions, the method pos-
sesses several great virtues. -First, its sharp-
ness of tuning s very much superior to that
of the ordinary single-circuit tuner, and prac-

“APERIODIC AERIAL”

By G. P, KENDALL, B.Sc., Staff Edilor.
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Some useful notes on one of the latest developmenis.

B S e S s = o mos S ms Eas Bs el m e A s S . o B = = B Eat Eas Ea S Bt s e B o R S e e S T T R S s, s 1:¢Q

tically equals that of a good loose-coupler, so
that it is exceedingly helpful in reducing inter-
ference. Nevertheless, it is no more difficult
to operate than a single-circuit tuner, and has
none of the complication of the loose-coupled
type.  Further, if the coil is properly de-
signed, there is little or no less of signal
strength, and the calibration .of the circuit
remains constant whatever the size of aerial
with which it'is used. This latter point is
particularly advantageous where portable sets
are concerned.: _

Since the tuning is independent of the size
of the aerial, coils of the type which we are
considering are especially useful upon the
shorter waves (600 metres and below}, as
they remove any limitation upon the dimen-
sions of the -aerial which would otherwise be
imposed by the exigencies of tuning. When
a ‘“ Ducon ' is employed, for example, it
is often necessary to use a very small series
condenser to bring the system down to the
shorter waves, with consequent loss of efh-
ciency in the case of an ordinary tuner. [f
the ‘* aperiodic aerial ’’ method is substituted,

Fig. 2.—Iltustratang the simultaneous winding of
primary and secondary in a sbival coil
such as a basket.

no series condenser is required, and signals
are therefore much improved.

The original type of coil consisted of a
single-layer secondary winding upon a tube,
the aerial coil comprising about ten turns
wound directly on top of the secondary at a
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point near its centre. (Several experimenters
confirm that it is best to place the primary
fairly accuratelv in the centre.) The larger the
number of turns in the aerial coil; the less
sharp the tuning, while if their number is
reduced bevond a certain‘ point, signal
strength suffers.

. A coil suitable for broadcast reception con-
sists of a secondary winding of 70 turns upon
a 33-in. tube, and an aerial coil of 8 turns,
No. 22 double-cotton covered wire being used
for the secondary and No. 20 double-cotton
covered for the primary. This coil will cover
a range of about 200 to 500 metres with a
variable condenser of o0.0003 uF.

Since extreme tightness of coupling with
the minimum number of aerial turns is re-
quired, it is obvious that some form of multi-
layer coil should give better results than the
type which has-just been described, and this
expectation is borne out in practice. A
number of experimenters, the writer among
them, have obtained remarkably good signals
and selectivity by the use of a variety of multi-
laver coils in which the aerial turns are inter-
woven with the secondary. The first success-
ful coil made by the writer was a duo-lateral
having 8o turns of No. 20 d.c.c. constituting
the secondary winding and 10 turns of No. 18
d.c.c. the primary. The latter took the form

- Lol leleX Lol lelolalo)
-

@- 3
- 002000000
Seconomrr T & \
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Iig. 3.—A section of a lattice winding containing
both primary and secondary.

of a single layer wound upon the wooden
former before commencing to wind the 8o-
turn coil.  After putting on the secondarv
winding, the whole was impregnated with
thin shellac, baked, and removed from the
former as one coil.

Better coupling would probably have re-
sulted if the aerial coil had been inserted in
the middle of the secondary by winding on
40 turns of the latter, then the ten primary
turns, and over these the remaining 40 of the
secondary.

A particularly effective coil recently wound
by the writer consists of what is really a modi-
fication of the lattice (‘‘ Burndept ”’) coil. It
will be remembered that the lattice coil (see
Modern Wireless, Vol. I, No. 4) is composed
of alternate layers of wire and zig-zag spac-
ing turns, and it is a simple matter to adapt
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December 5, 1923
it to the requirements of the ‘‘ aperiodic
aerial ”’ tuning system by winding the layers
from one bobbin of wire and-the zig-zag turns
from another.  The result -is two separate
windings, of which the zig-zag turns form the
aerial coil, extremely tightly coupled to the
other winding, which constitutes the second-
arv. A good coil for broadcast reception has
ten lavers of seven turns each, wound with
No. 22 d.c.c,, the nine spacing turns of No.
20 d.c.c. being connected -in - the aerial cir-
cuit. A section of part of such a coil is shown
in Fig. 3, its inner diameter being 2 in.

Since the spacing turns in this type of coil
cross those compesing the secondary winding
at angles, it would seem that the magnetic
coupling between  primary and secondary
must be poor. However, -the coil gives ex-
cellent results, and it is suggested that the
effective coupling is to some extent electro-
static.

A great variety of possible windings are
provided by the basket coil, and some form
of simultaneous winding such as that origin-
ally devised by Dr. Chapman for the Reinartz
circuit. - For example, the first eight or ten
turns may consist of a double winding,
primary and secondary being put on together.
On the completion of these double turns the
primary is cut off and the secondary continued
for a further 6o or 70 turns.

The simultaneous turns may be inserted at
any point in the coil, a good form bheing that
included in the crystal set described bv Dr.
Chapman in the current issue of Modern Wire-
less, in which the double turns are placed
at the midway point in the wmdmg of the
coil.

A hetter method, in the writer’s experience,
is to wind on first eight turns of the secondary,
then one turn of the primary, another eight of
the secondary, one primary, and so on until
the coil is complete.

Honeycomb and duolateral coils also pro-
vide a convenient basis for simultaneously-
wound aerial and secondary coils. The
primary can be inserted at any convenient
point during the winding, an example having
been quoted above. The most effective wayv
of doing this appears to be by winding simul-
taneously from two bobbins of wire, so that
both primary and secondary are wound with
the correct honeycomb formation where thev
lie side by side.

The impregnatiofi of the finished winding is
a more critical matter than in the case of coils
of ordinary type, and it seems that it is essern-
tial to use the absolute minimum of good
quality shellac or paraffin wax.
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Noble Resolves.

HE path to. a certain very

I undestrable abode is stated

on the best authority to be
paved with good resolutions. If
this be so, and I have no reason
to doubt it, then that path must
be something very different from
the easy and inviting way that
some would have us believe it to
be. For nothing is more slippery
than a good resolution, and any
path paved therewith must offer a
foothold as insecure as the butter
slide booby trap of our boyhood
days. You may make as many
good resolutions as you will, but
you simply cannot keep the
blessed things. = Though you do
your best, they elude you and are
promptly grabbed by Old Nick to
be added to his collection of
paving stones, which must be a
fairly extensive one.

You will gather from all this
that T have lately been resolving.
You are right. 1 have. Not
long ago I decided that it was
about time that I put into prac-
tice some of the excellent maxims
that T had long been instilling
into others. My log should be
written up in a fair book, instead
of on odd scraps of paper scat-
tered like the Sibylline Leaves
over tables and chairs, and even
at times upon the floor. No
longer would 1 beseech the part-
ner of my joys and sorrows to tell
me what her handmaiden had
done with the condenser which 1
llad certainly left wupeon  the
mantelpiece, only to find after a
soul-shattering search that it was
nestling all the while in the coal
scuttle, into which I then remem-
bered having dropped it.  The
wireless bench should become a

thing of orderliness and beauty.

instead of being a horrid scene of
chaos that cried aloud to gods
and men for- the touch of a
tidying hand.

More Paving Stones for .the Old
i Man. *
Everything should ‘be put

away. In this drawer you would
find valves and their appurten-
ances, in that condensers, in that
inductances, in that odd bits and
pieces. Every wire should have
its ends properly made off. The
soldering iron should be busy
about the work of making proper
connections . where previously
things bad just been twisted hap-
hazard round other things.

So far, you will admit, my con-

duct was laudable in the extreme.
And it went cven further than
this, for I duly carried many good
resolutions into effect. Beyond
this .1 cannot claim merit, for
order has .once more given place
to disorder; there are bits here
and pieoces there. Everything, in
fact, is anyhow. Like a partially
reformed  criminal, 1 have
suffered a relapse. But do not
seek for signs of repentance, fcr
there is no sorrow in my heart.

How it worked out.

When you place your valves in
their particular drawer you are
probably unmindful of the ancient
adage about the folly of putting
all your eggs into one basket. I
never gave it « thought until one
day that miserable drawer stuck
and I pulled until it came out by
the roots, scattering  my
cherished valves upon the cold,
unyielding boards. You may
imagine that dreadful moment;
you may picture my anguish,
calculate the number of bad
marks that my naughty words
scored in the ledger of the
Recording Angel, even with the
so per cent. discount that I am
sure he allows to us sorely tried
wireless men in moments of great
stress.

However, it is no good crying
over spilt valves. Consoling
myself with the thought that they
had all seen a great deal of ser-
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vice and were probably’ con-
suming  so much juice that it
would actually pay to invest in a
new lot, I went forth and did in
several  hard-earned  Fishers.
When 1 got back I wanted the
ammeter and its cousin Milli to
test their performances. Were
they in .their appointed place?
No. It was not until every
drawer had been turned upside
down that they came to light.
Those soldered connections, too,
are a hore: you can’t just hpol\
things on here or there in a
moment.

The Reason Why.

As for the log book, what’s the
good of keeping it if you can
never find it? Tidiness may
look nice, but it isn’t comfortable.
I remember hearing a subaltern
of much experience say in the
early days of the war on learning
that yet another brass hat wvisit
was to be expected: ‘“No
sooner does the camp get decently
dirty. and comfortable than six
blanl\y generals must needs come
and inspect it and we’ve got to
tidy the whole blinking place into
discomfort.”’

There's a world of truth in
that. Woman loves tidiness, or,
rather, she pretends that she does,
because men think that she ought
to; but man is never so happy as
when his den is littered with
promiscuous odds and ends.
Then he can work with an
untroubled mind, and usually he
can find things when he wants
them. That is the reason, Siis,
why I have broken my good reso-
lution, the reason why my wire-
less table looks like a haystaclk
that has been buffeted by a gale.
At least T try to persuade myself
that this is so, and I would like
you to think so. In my heart of
hearts 1 have a kind of feeling
that sheer laziness is the real
cause of my backsliding from the
paths of virtue.
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A Noble Work,

Some day I am going to write
a book for the benefit of stricken
wireless men whose sets play up
just when they are least wanted
to do -so. It will contain the
fruits of ripe- experience . .
this sentence is not going well
somehow : the fruits should ' be
ripe, I think, and the experience
bitter. Anyliow, it will set forth
in the simplest and clearest of
language all the calamities that’
may befall the enthusiast, how
they are caused and what to do
when they happen. .

Some day 1 hope to write it,
and then you will fall, ~meta-
phorically, of course;, upon my
neck and weep salt tears of grati-
tude, whilst I, pocketing as my

WELLERS in flats, unless
ljthey live. upon the ground

floor, “are almost -forced
to use an indoor earth. Gas
pipes should be entirely es-

chiewed, since the packing of
their joints offers a high resist-
ance. = The choice lies between
the :radiator. system, .if. there
is one, and the.water mains. . The
former ‘'may. answer fairly well,
but the latter will * usually be
found better, though it is essen-
tial to make use of an ascending
main. A descending pipe may .
come from a cistern, and so
make no proper contact with
carth at all.

SotLER

ON.

Fig. 1.—A suggestion for an earth clip.

If the pipe is of lead, the earth
lead should preferably be soldered
to it; this, however, is a job to
be undertaken only by the skilled
amateur. Those who are not
real experts with the seoldering
iron will do better to use a clip
for attaching the earth to a pipe,
whether it is of iron or eof lead.
One such as that shown in Fig. 1
can be made and fitted in a
quarter of an hour. L

royalty 10 per cent., or even 15
if the publisher is Kind, of the
purchase price paid by you and

-all the brotherhood, will go upon

my way rejoicing in a Rolls-
Royce car.

The Little Rift.

But, as Tennyson might have
said,

It is the little snag that cropping
up,

Makes: writers
bought a pup,

And so not write the blessed
thing at all.

Many a time have I started
upon that noble work. My pen
flew lightly and, if I am to believe
the common plaint of editors,
illegibly, over the paper as I

realise *~ they’ve

" chapter has ever survived.
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described some little wayward-
ness and showed precisely how it
might be tracked down and
cured.

And when I turned on my own
set to enjoy an hour or so of
musical relaxation, that selfsame:
fault occurred, and all the little
demnons that live around the wire-
less set held their sides as they
watched me tracing it by my
cunning methods and applying
the remedies that could not fail—
but did. . Than [ tore out hand-
fuls of hair and tore up handfuls
of fair written pages. Only one
It 's
headed ** Faults that Defy Detec-
tion,”’ and it contains but three
words, ‘* Try the coke hammer.”’

WIRELESS WAYFARER.
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SOME GOOD EARTHS.
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Measure the distance round the
1ipe with an inch tape. Deduct
a quarter of it, and add three-
quarters of an inch for each of
the upturned ends. This gives
the length of the strip to be cut
out. Thus, if a pipe measures
3 in. in circumference, the length
is 3—-4+14=33 in. Cut a strip
of sheet copper of the right
length and 14 in. wide. Drill a
2B.A. clearance hole in each end,
and turn them up at right-angles,
as shown. Below one of them
solder on a flap 1 in. in length.
This is not a difficult job, since
copper is very easy to solder.
EARTH LEAD

SrovE Are

Py

e L

Fig. 2.—The ** Stove-pipe "’ earth.
Now place the clip. on a well-
scraped. part of the pipe, pass a
2B.A. bolt through the holes and

screw hard down. Lastly, solder '

714

the earth lead to the clip. A coat
of shellac varmish over the junc-
tion between clip and pipe will
keep both from corroding, and so
will .preserve a good connection.
_An excellent outdoor earth is
shown in Fig. 2. This is a 4 ft.
6 in. length of stove pipe, or,
better still, galvanised iron pip-
ing sunk 4 ft. into the ground.

. WIRE NETTING
Fig. 3.—An earth mat of wire netting.

Fill the pipe with powdered coke.
This will retain moisture and will
keep the earthh at the foot of the
pipe wet. An occasional bucket-’
ful of water should be poured into
the pipe. ) S

Another good earth can be
made from a piece of wire net-
mg measuring about 8 ft. by
3 ft. This is folded double so as
to make a mat 4 ft. long. The
earth wire. is unstranded and
soldered to various points; this
will not be found difficult, as the

ivire is galvanised.

R W. H.
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SUPER-HETERODYNE RECEIVERS ¢
By F. de WILLY and R. E. LACAULT.

This is the conclusion of an article dealing with the theory and construclion of that
useful apparatus, which commenced in last week’s issue. Q
0
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N the circuit- of Fig. 1, the con-

stants are as follows: Li consists of

five turns of No. 20 d.c.c. wire
wound on a 4-in. diameter ebonite tube.
Lz is wound about % in. from L1 on
the same tube and consists of 68 turns
of the same wire. The coupling cotl, L3, con-
nected in series with the secondary or frame
winding, may be from four to eight turns of
the same wire wound on a 3-in. diameter tube,
which may also be used to wind the oscillator
coil, L4, which is composed of 46 turns of
No. 20 d.c.c. wire. ,

A tapping is taken in the centre of the wind-
ing for the return to the filament. The tun-
ing condenser, C1, has a capacity of 0.000%
p#F and C2 of 0.001 uF. The coils L5 and L6
may be two 500-turn honeycomb or duo-lateral
coils shunted by condensers C3 and C4, of
0.0005 uF capacity, which may be fixed. L7
is the reaction coil for obtaining regeneration
and oscillations in the detector circuit, and
may be a 150- or 200-turn coil. The other
constants of the circuit are as follows: Cg,
0.002 pF condenser; C6, 0.5 uF to 1 uF;
B2, filament battery; B1 and B3, 45 to 9o
volts; Cy, o.001 uF. The coils of the oscil-
lator shown in Fig. 2 may be wound on two
pieces of tubing 3 in. in diameter, mounted
so that the coupling between the two may be
varied. L consists of 15 turns of No. 20
d.c.c. wire and L1 of 20 turns of the same
wire. The variable condenser, Ci1, has a
capacity of o.001 pF, and Cz of o0.001 to
0.002 pF.

The circuit shown in Fig. 1 in our last
issue, although very efficient, will not produce
the same results as a regular super-heterodyne
receiver equipped with a radio frequency am-
plifier on acceunt of the limited amplification
obtainable through the regenerative action of
the detector. Instead, a long-wave radio-
frequency amplifier may be employed coupled
to coil Ls; it may consist of two or .three
stages with choke coil or transformer coupling.
The authors have experimented with various
couplings such as shown in Fig. 3, and found
it possible to make very efficient transformers
and choke coils with ordinary duo-lateral coils

connected as shown. Two coils may be
clamped together so as to form a transformer,
or a single coil may be employed as a choke
coil in the plate circuit. Each stage may be
tuned with fixed condensers provided they are
all exactly of the same capacity, or else larger
coils may be used at their natural period.
The grid voltage of the amplifying valves may
be controlled with a potentiometer in the usual
manner.

The construction of a radio-frequency
amplifier using one of the above types of coup-
ling requires care to prevent interaction be-
tween the stages, and self-oscillations starting
through reaction and stray capacities. Shields
may be employed, or the stages may be spaced

Fig. 3.—A Super-Helevodyne circuit and radio-frequency
amplifier.

sufficiently far apart, and this, together with
the potentiometer control, provides stability
in operation and high amplification. It is
advisable to use a rheostat for each valve.

With the fixed type of H.F. transformer,
only one tuned circuit is.necessary, placed as
stated above, either between the frequency
changer and the amplifier, or between the
latter and the detector., This method was em-
ployed in the super-heterodyne receiver built
by the writers. The set was built for broad-
cast reception and was assembled in a cabinet.
1t is made in three units, the-first one con-
taining the tuner and oscillator, the second,
radio-frequency amplitier and detector, and the
third, the audio-frequency amplifier. Each
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unit is carefully shielded as well as the cabinet
itself, in order to prevent reaction and in-
ductive effects between the various circuits.

For convenience, since it was not possible
to use storage batteries, dull emitter valves
were employed throughout with dry cells as
filament supply: In order to obtain more
strength in the heterodyne circuit, two valves
were connected in parallel, but with individual
rheostats, - so that one may be employed if
desired. For ordinary purposes, only one
valve is required, but two were necessary in
some experiments which were carried out.
The tuner consists of honeycomb coils con-
nected in a standard circuit, and a jack is pro-
vided so that a frame aerial may be substituted
for the secondary coil when necessary.

The radio-frequency amplifier consists of
four stages with transformer coupling, and
d=tector, the tuned circuits being connected as
shown in Fig. 3, between the last amplifying
valve and the detector. The audio-frequency
amplifier used with the set does not present
any departure. It is composed of three
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stages, with the necessary jacks, rheostats and
grid biassing batteries. It is only necessary
when desired to operate the loud-speaker, be-
cause when headphones are used, they are
generaliy plugged directly in the detector
circuit.

When using an outside aerial with the
honeycomb coil tuner, a regenerative action
may be obtained by means of the reaction coil
connected in the plate circuit of the frequency .
changer; but in this case the strength of the
local oscillations must he reduced by either
filament control of the oscillating valve, or by
variation of the coupling between the coil L4
and the heterodyne.  The constants for the
oscillator circuit are the same as those given
previously.

\Vith this recexver, using an-indoor aerial or
the house lighting system through a condenser
plug, distant stations were heard, in spite of
heavy interference. The selectivity is such
that by moving only the vernier control of the
oscillator condenser, the nearer broadcasting
station can be entirely eliminated.

OUR NEW SCHEME.

FULL PARTICULARS OF THE FREE GIFT SCHEME
. FOR READERS OF '* WIRELESS WEEKLY.”

On Wednesday next, December 12, will
appear the first of six especially attractive
issues of Wireless 1Veekly. Incidentally
the first of these commences a new volume.
Not only will each of these special numbers,
with the usual number of editorial pages,
contain articles which no real wireless
enthusiast—whether experienced or a mere
beginner—can afford to miss, but in each
will appear a special coupon, in connection
with a scheme whereby Radio Press,
Limited, offer free gifts, up to §s. in value,
to all readers who comply with certain simple
conditions.

THE CONDITIONS.

1 The coupon should be cut from each issue
and kept until six coupons are obtained.
{For the benefit of readers who, through not
placing an advance order, are unable to
secure the first special issue, a scvenih
coupon will appear and will be accepted in
lieu of Coupon No. 1

The six coupons, together with an order
for any one of the Radio Press Series of

handbooks, are to be sent, in an envelope
marked *‘‘ Coupon,’’ to :—

Rapio Press, L1p.,
Devereux Court,
Strand, W.C,,2,

accompanied by a postal order for ONE
HALF OF THE LIST PRICE OF THE
BOOK CHOSEN, plus 2d. for postage.

For example, if a half-a-crown book is
chosen, the six coupons and a postal order
for 1s. 5d. will ensure its dispatch. If a
10s. book is selected, . the six coupons,
together with a postal order for 5s. 2d., buys
the book.

We invite all our readers to place an
order immediately—a special order form will
be found amongst our advertisement pages—
in order to avoid disappointment, as there is
certain to be a great demand for the first of
the special issues.

If our regular readers will kindly bring
this scheme to the notice of their wireless
acquaintances, the courtesy wnll be greatly
appreciated.
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ONDON.—By far the most

interesting experirnent that
has been undertaken for some
time by the Engineers of the
B.B.C. was one which met with
complete success in connection
with the transmission of the first
Act of ‘‘ La Traviata’ on the
evening of Saturday, Novem-
ber 24. This part of the per-
formance at the ‘¢ Old Vic ”’ was
sent by wireless from the theatre
on a specially allotted wave-
length to the British broadcasting
station, where it was picked up
on a special receiving set, ampli-
fied, and simultaneously broad-
cast from the London, Manches-
ter and Glasgow  stations.
Whilst there was practically no
theoretical difficulties in the way
of achieving this, it had never
before been attempted in the
history of British broadcasting,
and its success reflects great
credit upon the technical skill of
the engineers who achieved it.
The success of this experiment
may be very far reaching, and all
listeners, who yet possess a sense
of the magic of wireless tele-
phony, will await with eagerness
further developments.

) & a

‘¢ Russian Night,”' at 2L0,
was one of exceptional interest,
affording us, as it did, an oppor-
tunity of hearing Slavonic music
{with its strange blending of the
tender and barbaric), rendered by
two Russian singers, both the
possessors of remarkably fie
voices and a full appreciation of
the artistic, whilst the guitar

accompaniment gave us the
atmosphere that is peculiarly
gipsy.
O o a
On this night, too, we had

another budget of humour, clear
and clever, from Mr. Ronald
Gourley, the blind entertainer and
siffleur. How unobstrusively he

Bgoad

‘‘ comes over.” We always
have a ‘‘ good quarter of an
hour ”* when he is broadcasting.

a a (]

It is said that one can have too
much of a good thing, but the
grand old compositions are re-
peated again and again, and their
charm never seems to wane. For
instance, just to mention a few,
we had Rossini’s ** William
Tell,” Lincke’s valse ‘‘ Venus on
Earth,””  Ketelby’s “In a
Monastery Garden,”’ ‘¢ Zampa *’
by Herold, a good $prinkling of
Grieg's during the week, and we
enjoyed them all; then on the
light side we recently heard
selections from that good old
favourite ** The Geisha.””  This
is much better than being force:
to listen to some of the plagiar-
ised patchwork efforts that are
served up to us by stunt jazz
bands, such as, for instance, a
fox-trot consisting of several
bars of terribly, aye aggressively,
negroid syncopated stuff, then of

all things, a passage or two from

Gounod’s divine garden scene
music from *‘ Faust,”” anon more
stunts and syncopation, and, by
way of a change, another fox-
trot! When we do hear a good
waltz we can, thanks to the stuff
that has gone before, appreciate
it the more.

Gl 1) O

We thoroughly enjoyed Capt.

Eckersley’s little address, and
marvelled at his speed of
delivery, and our sympathies

went out to his unfortunate steno-
grapher, but perhaps he puts the
brake on sometimes. At any
rate, we always like to hear his
cheery voice so brimful of good
humour and happiness, and we
hope it will not be long ere he
and his staff accomplish relaying
wireless transmissions through
the air for long distances.
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Our friends in Belgium must
have been very pleased to hear
the little message of good luck
transmitted in Freach from 2 LO.
We understand that the new Bel-
gian Company is transmitting on
a wavelength of 410 metres.

0 0 O
Forthcoming Events
DECEMBER.

sth (WEebp.).—Miss Florence Jenkins,
soprano. Mr. Pollard Crowther,
““ Reminiscences of Japanese Cus-
toms and Folklore.”” Canterbury
Tales, bv Mr. Leonard Badman.
Wireless Orchestra.  Syncopated
Songs, by Miss Margot D’Arvis
and Mr. Fred Spencer as ¢ Mrs.,
’Arris.”

6th (THurs.).—Musical Programme.;
‘“ Maritana,'” from the * Old
Vic.” Savoy Orpheans Dance
Music. Savoy Havanna Band.

7th (Fr1.).—Orchestra. Signos Sil+
vio Sideli, baritone. Mr. Ronald
Gourley, blind entertainer, pianist.
and siffleur.

8th (Sat).—The Elite Concert
Party. Capt. Peter Cheyvney,
entertainer.

oth (Sun.).—Organ Recital. Miss
Beatrice Eveline, ‘cellist. Mr.
George Parker, baritone. Miss
Dorothy Cowper, soprano. Re-

ligious Address by the Rev. J. H.
Ritson, M.A.,, D.D., of the
Bntlsh and For eign Bible Society,
Mr. William Anderson, the prin-
cipal Bass to the B.N.O.C.
Royal Air Force Band. Mr.
Anderson, singer. Band Selecs
tion.

10th (Mox.)—* Uncle Rex.’
Symphony Concert conducted bv
Mr. Percy Pitt. Miss Thelma
Petersen, soprano. Mr. John
Pauer, concerto.

11th (Tues.).—* Aunt Priscilla ” on
““ How to Orgamse a Picnic.’
¢ Uncle John's” Railway Talk.
Meredyll Pianoforte Quartette.
Mr. George Howe and Mrs. Eliza-
beth Pollock, entertainers. Mr.
Phillip Wilson, tenor.

a O =]
BERDEEN. — Listeners to
Aberdeen broadcasting

station had the unique—so far as
2 BD is concerned—experience on
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November 23 of hearing an
encore. To such fine effect did
Mr. George W. L. Rae, one of
the city’s foremost tenors, render
“ 0O Sole Mio’” (Capua) that
scarcely had his concluding top
note died away than the studio
telephone bell rang and a request
came over from an enthusiast
that the item might be repeated.
From then until closing time—25
minutes later — the  station
director was literally bombarded
with similar requests by ’phone,
wire and messenger, and at 10.30
Mr. R. E. Jeffrey was able to
announce something new in radio
transmission from his station—
an encore.” Mr. Rae responded

in his best vein.
B IRMINGHAM.—During tlhe
last few weeks there has been
noticedble improvement in 5 IT's
transmissions of the Sunday
afternoon S.B. concert from Lon-
don.. Much of the old heavy
“““ mush >’ has disappeared, and
music and speech are clearer and
sweeter in tone. .. May the im-
provements continue, for these
concerts have become very
popular in the Midlands.
g (m} 0

Many people in the Birming-
ham district are wondering what
will be the effect upon broadcast-
ing of the proposed new Post
Office wireless station ‘at Rugby.
This, it is said, will be one of
the largest stations in the world,
and as Rugby is only some thirty
miles from Birmingham, it is
feared that there may be some
interference with the broadcast-
ing of the local station. Every-
one is hoping that the Post Office
authorities will do their best to
remove this possibility.

O (m| a
Fcrthcoming Events
DECEMBER.
5th (WED.).—3.30-1.30, Lozells Pic-
ture’ House Orchestra.  7.45,

Miss Carmen Hill, soprano. 8,
Mr. William W.  Allen, in a
Dramatic Recital. ¢, Station
Orchestra, = 10.15, Mr. Walter
Badham, humorous items.

6th - (THURS.).—3.30-4.30, - Miss
Winifred Morris, contralto;
Lozells Picture House Orchestra.
7-43, Station Repertory Company.
.8, Miss - Alice -Couchman, solo
pianist. 8.45, Miss Ethel Malpas,
recital. o, Special performance of
“# The Persian Garden ” (Leh-
mann}. 9.335, Mr. Jack Venables,

humorous pianisms.- 10, Dance
Music. ’

7th (FRr1.).—3.30-4.30, Lozells Pic-
ture House Orchestra. 7.30,
Station Orchestra. %7.45," The
Rev. C. T. Fry, Dean of Lincoln,
on “The History of Lincoln
Cathedral.”” 8.45, Major Vernon
Brook. g9.45, Mr. David Hamil-
ton, Dramatic Recital. 10,
Station Qrchestra.

8th (Sart.).—3.30-4.30, Special
Children’s Concert. 7.15-10.30,
Station Orchestra; Lieut. \rthur

Spry, Talk on the Battle of the
Falklands ; and Miss Norah Leslie
Pigott, humorous songs at the
piano.

oth (Sun.).—8.30-10.15, Programme
bv the Station Orchestra; Station
Repertory Choir and Miss Nellie
Dempster, soprano. ~ 8.40, Address
by the Rev. D. F. Crick, of
Wednesbury.

1oth (Mox.).—3.30-4.30, Mr. Harold

Casey, baritone. 5, Ladies’
Corner.
TRANSMISSIONS
QOall.Sign Wavelength,
CARDIFF......., SWA......353 metres
SLONDON .. ... 200 .0 L
MANCHESTER . 2ZY 5

P m——

ABERDEEN. . .... 6BD...... 485 g
& TIMES OF WORKING. &
T eekdays. .. ... 2.20 to 4.20 p.m. and 5.0 '4
{0 10.5C p.m. G.M.T.
o

© London : 1130 a.m. {0 12.30 p.m.

fundeys.... &.0 pm to S0 r.m, ani
8.20 t010.30 y.m. G.M.T.

~va allocated temporarily and
wriher alterations are’ pending.
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Lozells
Mr.

7-15,

1rthe (Tugs.).—3.30-4.30,
Picture House Orchestra;
Ronald Pearson, pianist.

Mr, Joseph = Farrington; ° Miss
Beatrice Miranda, soprano. g,
The Kalamazoo Players in a

Humorous Play. 9.45, Mr. Leigh
Phillips, solo violin. 10, Dance
Music.

12th (WED.).—7.30, Special perform-
ance ‘of Benedict’s Opera, ¢ The
Lily of Killarney.”’

a (1 g

ARDIFF, — The Trans-

atlantic tests from all the
B.B.C. stations on Monday
morning, 3 a.m., proved of
interest to amateurs in this dis-
trict, a great number keeping an
all night vigil at- their sets.

‘Bournemouth came in here--on

two valves—with a terrific roar;
and it was easily apparent that

718

December 5, 1923

the engineers at this station were
doing their- utmost to reach Uncle
Sam. Birmingham and Man-
chester, as usual, were most
elusive, Glasgow and Aberdeen
coming through with about twice
their volume.

O O ]
LASGOWV. — Scottish
listeners were recently

entertained by operatic singers,
members of the British National
Opera Company. On Thursday,
November 22, Miss Beatrice
Miranda (soprano) and Mr. Wm.
Michael (bass) contributed
several items from their. reper-
toire.  As a duet they rendered
““Nedda and. Sylvio’’:(Pagliacci),
in which they were heard to .ad-
vantage. The following evening
Miss May Blyth (soprano), and
Mr. 'Robert  Parker - (baritone)
were the star artistes, the former
contributing several items from
Weber and Mascagni and the

latter from Wagner. The wire-
less public * appreciated very
highly this delightful change

from the ordinary programme
routine.

O 0 O
l"'orthcoming Ecents
DECEMBER.
oth- (Sux.).—The Rev.  James
McMillan, M.A., of Newlands
United Free Church, Religious
Address. ’ :

11th (Tues.).—Professor Lindsav, of
Glasgow University, on “The
Effect of Mechanical Invention on
Industry.”’ Miss Constance

Willis, of the B.N.O.C., con-
tralto.

r12th  (WEebp.).—Classical ~ Night.
Overture, “ William Tell **

(Rossini). Mr. William Michael,
of the B.N.O.C., bass. ¢ Credo,”’
*“ Othello.” Miss Doris Lemion,
of the B.N.O.C., soprano;

O O a

ANCHESTER. — In this
“¥2 column recently we reported
on the reception in Manchester
of the distant stations of the
B.B.C., but omitted Aberdeen,
which was not then. regularly
transmitting. It may now be
said, however, that this station
comes through very satisfac-
tortly, signals being stroncer,
in fact, than seme of the nearer
vst'atic'_),igi,rv,‘sueh as Newcastle,
: o o O
The operatic
“ Pagtliacc1

" transmission:
was unquesttonably
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the finest we have heard from

2 ZY. The technical part was
perfect, whilst singers and
orchestra united in an excep-
tionally  brilliant  production,

securing the true *‘ atmosphere,"’
which almost compensated for
the absence of vision.

m} o 2]
Forthcoming Events
DECEMBER.

-'5th (WED.).—3.30, 2ZY Trio. 6.30,
Organ Recital, Piccadilly Picture
House. 7.45, Eighth Symphony
Concert by 2ZY Augmented Or-

chestra, conducted by Mr. Dan
Godfrey, Jun, A.RAM.; “A
Night with the OIld Masters.”
Miss Jo. Lamb, Solo Viofin.

6th (THurs.).—11.30, 2ZY Trio.
6.30, Girl Guides’ and Boy
Scouts’ Bulletins. 6.40, German
Talk. #%.45, Concert s.b. from
Glasgow. ¢.35, Talk on “ A Trip

to the Moon,” by Mr. W. R.
Stokes, F.R.A.S.

sth (Fr1.).—3.30, Concert by Mme.
V. Whitworth, soprano. Mme. J.
Shea, elocutionist. Mr. H. Read,
solo wviolin. Mr. H. J. Davies,
bass baritone. 6.30, 2ZY Orches-
tra. - 7.45, 2ZY Opera Company
in *“ Faust " (Gounod).

8th (Sar.).—3.30, Oxford Picture
House Orchestra. 6.30, Organ
Rachael Hunt, contralto. 10.10,

7.45, Keyboard Kitty. 8, Miss
Madge Taylor, soprano. Miss
Rachael Hunt, contralto. 10.10,
Football results.

oth (Sux.).—8, Talk to Young
People, by Mr. S. G. Honey.

8.30, Talk by Canon Shimwell on
“The Coming Conference on
Christian Polmcs and Economics
of Citizenship.” 8.45, Mr. Sidney
Wright, solo violincello.  Miss
Beatrice Miranda, of British
National Opera Company. Mr.
Joseph Farrington, bass.

1oth (Mox.),—3.30, 2ZY Orchestra.
5, Mainly Feminine.. Mr. C. P.
Crowther w ill speak on ¢ Things
Japanese.”” 6.30, Boys' Brigade
Bulletin.  6.35, French Talk.
6.45, Talk on *“ Photography.”’

11ith  (Tues.).—Concert by Mme.
Ella Goodfetlow, mezzo-soprano.
Mr. A. Davies, tenor. Mr. A, G.
Yates, bass. Mr. ]. Bowden,
dialect entertainer. 6.30, 2ZY
Orchestra. Mr. Klinton Shepherd.
8.45, Percy Phlage. 9.40, Spanish
Talk.

! THE CHRISTMAS

This issue contains, together with other interesting contributions, the following +—

«« A Cabinet 2-valve magnifier,’’ by Percy W. Harris. :

by John Scott-Taggart. ** Loud-speakers and How they Work,’' by E. Alexander. ‘ Some
new American Single-valve Circuits,’’ by A. D. Cowper.

]\IEWCASTLE,——'A conside -
able improvement in the re-
ception of simultaneous broad-
casting has been noted -ecently,
a great deal of unpleasant
noises having been eliminat=d
There is incidentally a curious
error current locally as to the
manner in which telephony is re-
relayed and radiated. The view
held by a large majority of the
uninitiated appears to be that it
is received from 2 LO in a tele-
phone receiver or loud-speaker
which is placed in front of 53 NO's
microphone.

0 0 0

We believe we are correct in
stating that many would like to
see a little more variety in the
Monday evening concerts trans-
mitted from 2 LO. - Is there any
definite reason that it should be
a symphony concert each week?
We have heard no regrets at the
omission of the men’s hour from
recent programmes.

k| O )
Forthcoming Events

DECEMBER,

sth (WeD.).—3. 45, Mr J. W. Smith,
tenor. Mr. Crosse,

clarionet. 730, Spencer Steel
Works Band. Miss Hilda Rood,
contralto. Mr. Norman Curry,
baritone.

6th (Trurs.).—3.45, Miss Florence
Farrar, piano. Osram Quartette
Party,

7th (Fri.).—3.45, Mr. Ralph Elliott,
piano.  Miss Norah Allinson,
soprano.  Mr. A, Seabridge,
violin.  %.30, Schubert E\emng
Mr. Lambert Harvey, tenor.  Mr.
Joseph Farrington, London, bass.

Miss Beatrice Miranda, British
National Opera Company,
soprano; Messrs. H. Yeaman and
Geo. Dodds, duets with two
pianos.
8th (Sar.).—3.45, Mr. and Miss

Golightly, duets. Miss Robbins,
*cello. 7.30, sNO Orchestra. Mr,
Hudson Barnsley, baritone. Elec-
tric Sparks Concert Party. Miss
Evelyn Wilson, soprano.

Wireless Weekly

oth (Sux.).—8.30, Rev. A. Thomas,
Address. Miss Constance Willis,
British National Opera Company,
contralto. Mr. Lambert Harvey,
tenor. Mr. G. Van Hee, ’cello.

1oth (Mox.).—3.45, Miss Eva Smith,
soprano.  Mr. W. ]. Starkey,
banjo.

11th (Tues.).—3.45, Miss A. Arm-
strong, pianist. Mr. ]J. Kelley,
baritone.  7.30, sNO Orchestra.
Mr. &. Hodgson, tenor.  Miss
Eisie Downing, soprano.

o (] o

HEFFIELD.—The = remark-

able. stridez which have been
made in the science of wire-
less telephony were. testified
when this, the first wireless relay
station, finally became a recog-
nised and official fact by the
ceremony of declaring it open,
performed by the Lord Mayor.
" The relay station, together
with a compact studio for the
once-a-week broadcasting pro-
gramme, is in Corporation Street,
near the city’s centre, but the
actual opening ceremony took
place away up on the western
heights of the city, in the beauti-
ful Mappin Hall of Sheflield
University.

o O O

Simultaneous Broadcatisng
Events,

DECEMBER.

7th (Fri.).—7.10, Film Critique.

gth (Sun.).—Organ Recital.

1oth (Mon.).—7.10,
Critique.
mary,

11th (Tues.).—Savoy Orpheans.

12th (WgDp.).—%.10,  Dramatic
Critique.

13th (THuRrs.).—%.10, Music
Critique.  7.25, Radio Society.
8. 30-9 30, ““Little Nellie Kelly,”
Act from the New Oxford
Theatre 9-45, Sir William Bull.

14th {FRr1.).—9.40-11, “ Little Nellie
Kelly,” Act 11.

15th  (Sat.).—7.30, *‘ Pagliacci.”
8.50-9.30, Roosters Concert Party.
10-11, Savoy Orpheans.

Literary
9.10, Lieut.-Col. Mum-

NUMBER OF “ MODERN WIRELESS ¥

‘¢« What to do with three Valves,*
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INDUCTANCES FOR THE COWPER

Constructional details of a novel type of variometzr and choke coil for use with this civcuit.

4
N the stable series-tuned
Ianode method of H:F. ampli-
fication on the shorter waves
described by the writer in Wire-
less Weekly, Vol. 2, No. 19, a
tuning-coil or varlometel of un-
usually high inductance value,
together with low H.F. resistance
and -mineral distributed capacity
is required.

Those who try this circuit. wiil
be apt to meet with disappoint-
ment as regarus degrece of amph-
fication, if they are tempted to
use the ordinary type of plug-in
coil of the requisite inductaunce
value (No. 100 or 150), or vario-
meters ‘wound with a great deal
of crowded fine wire. The utmost
freedom of oscillation is required
for good amplification; the rela-
tive high H.F. resistance of such

inductances, which were, of
course, designed rather for
longer-wave recepiion, militates

greatly against this.

In the original article there
was described a form of 3-pile-
wound - variometei .suitable for
this purpose, with ahout 180 turns
in all of No. 22 S.W.G. d.c.c
wire. Experiment has shown
that excellént results are obtained
with a variometer made up with
both rotor and stator in the form
of the multip:e. miniature frame-
aerial introduced by Mr. P, W,
Harris, to which reference was
made ‘in that article,

As shown in the figure, the
former for:both rotor and stator
consists,.of .a frame constructed
of two bent strips of ebonite and
two No. 2 B.A. screwed brass
rods. The.ends of the ebonite
strips are cut into a comb. by
hack-saw slots, and are then
bent through™ 45~ degrees by
xmmersmg thcm in boxllng water

for a minute, bending them with
the fingers and pliers.: and hold-

mg them in cold water untll cold
to” retain -their shape.-  The
(wider) centre tooth: is left ‘un-
bent in the case of .the stater.and
carries the brass rods.

LONENONENENEI

CIRCUIT

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

Short stub axles pass through
.centre holes in the ebonite, and
make electrical connection with
the rotor-coils as usual.

When wound with 64 turns of
No. 22 S.W.G. d.c.c.”wire in the
8 stator slots, and 6o turns of the
same wire in the 6 rotor slots,
this tunes from below 300 to
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Constructional details of the
Statoy and Rotor formers.

about 400, metres wave-length in
the series- -tuned- anode position
“alone, or from below 300 to 460
metres with - a  low-minimum
o.0001 uF -variable condenser in
. parallel. - The wave-length range¢’
can .readily. be extended by .put-

ting on a few more turns of wire. -

720

' low-resistance

“has

"l""""'l
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*
This form of variometer is par-
ticularly handy for trial adjust-
ments of humbers of turns, etc.,
and forms incidentally a useful
variometer for
use. With rotor and
windings connected ° in

-general
stator

. parallel, it gives excellent results

on the short waves as an A.T.I.

The other alternative is a fixed
coil .of high inductance value and
low H.F. resistance and capacity,
tuned by the minimum possible
proportion of a o.ooo1 uF vari-
able condenser in parallel with it
This gives a slightly lower degree
of amplification than the vario-
meter described above, but many
may prefer it, as the o.ooo1 uF
low-minimum air-dieleciric vari-
able condenser is a standard
component, aznd .it is easy to
arrange for two stages of H.F.
amplification to be tuned by a
single controi, by winding two
similar anode coils and tuning
these by two coupled (but
wholly insulated) o.oco1 pF vari-
able condensers.

A high-minimum mica-dielec-
tric condenser is unsuitable for
use here.

A suitable fixed inductance is
readily made by winding 72
turns of No. 22 SW.G. d.c.c.
wire, 12 turns in each of 6 slots,
each $ in. deep, of a fram-~-
aerial type of former similar to
that illustrated in the first article
in Wireless Weekly, Vol. 2,
No. 19, with sides 1} in. wide
and 6 in. long, of three-ply wood,
3/16 in. ebonite, or fibre. This
will tune as an anode inductance
with a low-minimum o.coo1 ,uI"
variable = condenser '(7-plate) in
parallel with it from 300 to about
550 'metres  wave-length  and
the requisite low H.F.
resistance and low capacity.

The radio-chokes necessary for

< this mode ‘of H.F. coupling can

be wound ‘on similar formers with

‘—6‘sfots in deep and about 11h,

of No. 26 S.W.G: d:cc.
suffices for each choke.

\vxre
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AMERICAN BROADCAST RECEPTION.
Further reports received from readers,
‘Wave-
Date. Call | length Name. Town. Receiver. G.MT.
Sign. |in metres
21-10-23 | WGY 380 JGW. Kirkpatrick Marconiphone V.2.A. .. ..| 1.30—2.30
23-10-23 | WMAF 300 2 - " | 1.30—2.0
26-10-23 " o s o B 1.0 —2.30
. WGY 400 ), . p 2.0 —2.50
II-11-23 = 360 ET.R. Bristol .. ..| T HF —Detector—2 L.F. .l 1.0 —4.10
14-1123 | WGY 380 M.V.R. Kew Gardens, = 2.30—3.35
Surrey.
16-11-23 ) - JGW. Kirkpatrick ..| Marconiphone V.2.A. .. L JILO — —
3 . ) HJV. | Walsall.. .| x HF—Detector—1 LF. firo -rz.o
18-11-23 » o J.C. Liverpool 1 HF.—Detector—2 LF. . [12.45—1.45
I (Dual.)
5 ¥ 2 JGW, Kirkpatrick ..! Marconiphone V.2.A. .. ..| 70 —7.50
o ; 400 H.JV Walsall .. .+| T HF.—Detector—1x L.F. .| 1.15—2.15
1g-11-23 380 5 = iy 11.0 —
" ’ 380 GS. Manchester .| Detector—1 L.T". ..112.30—1.45
7 400 E.J.R. | Okehampton, - 1 H.F.—Detector . .12.35—1.46
Devon. ;
B B 380 TG.H Grantham, Detector AIT.05-11.23
Lincs.
- . 5 L.V.McN. | South Shields .. .| Detector—1 L.F. 1= ..|II.0 —T.20
™ 5] ¥ A.D.C. Norwich 1 HF.—Detector—1 L.F.. ..l11.05-11.23
o : 5 FL. Stalybridge W.W. Circuit No. 16 . —
. — - JND Redcar ~ .| Modified ““ All Concert 12.40—1.55
Receiver.”
) e == £¥} iy »” I11.02~—- ~—
19-11-23
24-11-23 | KDKA 360 L.V.McN. | South Shields ..| 1 H.F.—Detector—2L.F, ..l11.34-12.08

* In this case reception was carried on by the use of a frame aerial only.

5
*

=

Our photograph shows My. West of the B.B.C. with the receiving apparatus at 2LO on which the opeva from 13
“Qld Vic " was geceived on Nov. 24th, thus eliminating the usual land-line.

721
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UPERLATIVES are be-
S coming popular—much too
popular. We have a super
this, and a super that, and in 75
per cent. of the cases the
imagined effect is not obtained.
Personally, I have become very
suspicious of many circuits which
claim super-regenerative pro-
perties. . One in point ‘is the
autcplex circuit, an American
arrangemsnt for which character-
istic claims have been made.
This circuit was reproduced in
our issue of Nov. 14, together
with our statement that, so far
as we were concerned, this was
an untried circuit. This, of
course, is in accordance with our
recognised policy not to advo-
cate anything which has not been
fully tested out by ourselves.
The article resulted in an inter-
esting letter, which we published
in our issue of Nov, 28
While a record of work and
experience of this nature is of
great interest, not only to our-
selves, but to our readers, yet I
am inclined to think that many
of . the conclusions of our corre-
spondent are not only hasty but
inaccurate. I do not myself see
how the final circuit he gives in
Fig. 5 on page 676 can act in a
super-regenerative manner at ail.
The autoplex circuit, as published
in the American periodicals,
might readily be explained by
simply regarding the duolateral
coil in the grid circuit as an alter-
native to a gridleak, the actual
acrial circuit consisting of the
variometer and the grid to fila-
ment capacity. A circuit of this
kind using a leak across grid and

filament was used in the Air,

Force during the war. The
arrangement of our corre-
spondent in Fig. 5 on page 676

be super-regenerative.

seems .to be more or less an
ordinary arrangement in which
the aerial i1s connected to the
intermediate point between the
Burndept S4 and the variometer
in the grid circuit.

I have come to the conclusion
that a very large proportion of
those who have been experiment-
ing with super-regeneration are
merely obtaining good results
because of ordinary regeneration
or reaciion. The high-pitched
whistle is a clue as to whether
super-regeneration is being
obtained or not. The absence of
the high-pitched whistle may in
generdl be taken as an indication
that super-regeneration is absent

and that the ordinary reaction
effect is being obtained. This
reaction effect will certainly

result in very good signals being
obtained, and if the wvalve is
oscillating and the middle point
of the beat note with the carrier
is obtained, long distances may
be accomplished, and it is the
people who are doing this sort of
thing who cause such a great
amount of interference to their
neighbours. Experimenters have
been so accustomed to avoid reac-
tion on the aerial that when they
use it they imagine that they are
getting . a  super-regenerative
effect.

These remarks apply to both
Armstrong’'s and Flewelling’s
circuits. In both circuits it is a
very simple matter to be obtain-
ing only ordinary reaction and to
be imagining that a super-
regenerative effect is being ob-
tained. In reality the experi-
menter is only making a nuisance
of himself to his neighbours.

Another fallacy is that good
super-regenerative  effects are

.obtainable on an outdoor aerial.

Even if such effects are obtain-
able, which is very .doubtful, .the

722
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SUPER-REGENERATIVE CIRCUITS;
ARE THEY WORTH WHILE?

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

- to be -employed

December. 5, 1923
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Some critical remarks regarding super-regemevative civcuits and civcuits which ‘are supposed to 8
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results are bound to be very poor,
and for this reason  super-
regenerative and Flewelling cir-
cuits are inevitably bound up

. with frame aerials or small indoor

aerials three or four feet long.
On an outdoor ' aerial a dual

amplification circuit is unques-
tionably the ideal thing to use,
although here the type of circuit
depends  upon
whether loud signals or long
ranges are desired. i

If we take it that frame aerials
are essential to super-regenera-
tion and-if super-regenerative cir--
cuits are used on outdoor aerials,
no better results are obtained
than with ordinary reaction, we
are faced with the obvious ques-
tion ‘‘Is = super-regeneration
worth wlile?”’

At the risk of being regarded
as a heretic, I must say that as
far as developments have gone
already, I do not think that super-
regenerative circuits are worthy
of any general interest being
taken in them. Of course, from
the purely experimental point of
view, the circuits are interesting,
but from the point of view of
the great mass of experimenters,
there is not very much advantage
in trying to get with a very small
aerial what can be got very much
better on a larger one. Even mn
the case of flats an indoor aerial
and an earth will, with a suitable
circuit, give bétter results than a
frame aerial with a super-
regenerative circuit. In my view,
super-regenerative circuits have
their application in portable sets
for detectives, perhaps for motor-
cars, and for similar very special
purposes. In the case of the
average experimenter who is out
more for results than for certain
interesting technical effects, the
super-regenerative. circuit - i1s a
will-o’-the-wisp.
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A WINDER
FOR TUBULAR' COILS.

VERYONE who has tried
E\has found by experience how
difficult 1t is to get windings
evenly and tightly on to a tubular
former. If ore is making up a
single layer inductance wound
with enamelled wire for use with
a sliding contact it is essential
that the turns should be touching
one another, and that they should
be so tight that there is no chance
for the contact points of the
slider to cause them to ruck up.
Winding low-frequency trans-
formers is such a tedious job
without a machine of some kind
that no one who is not endowed

Lock Mors  R.B.A.Roo /2 LonG

YZ, CONDENSER BUSHES
Mfff’ﬁ/va STRIFP__
Fig. 1. Constructional detasls

of the winder.

with the patience of a saint and a
Chinaman's genius for taking
pains‘ can possibly tackle the job
successfully. - It is, for example,
quite a usual task to have to put
from 2,000 to 3,000 turns on the
primary and from three to five
times that number on to the
secondary.

The little device to be described
can be made up from such odds
and ends as are to be found in
every wireless man’s workshop
with the exception of a 12-in.
length of 2B.A. screwed rod,
which ts not an expensive item.
It is so arranged that tubes of
any size from 1 in. to 3} in. in
diameter and of any length up to

g9 in. can be wound with the
greatest ease. If it is desired to
make up ooils: with a gmaller

diameter than 1 in. a second pair
of cones tapered from, say } in.
to 1 in., should be provided.
The foundation of the winder
is a piece of any wood % ‘in.

~found

thick, 12 in. long and 5 in. wide.
On this are mounted two end-
pieces also of § in. wood and 5 in.
square.

Diagonal lines are ruled across
these, and at the point of inter-

.section a £ in. hole is drilled. A

slot § in. wide is then cut from
the top edge of the end-piece into
which are inserted two standard
condenser spindle bushes from
opposite sides, as shown in the
drawing. On either face of each
end-piece a little swing hook
fastening is  mounted.  This
serves to keep bush and spindle
in place when winding is in pro-
gress, but allows the work to be
inserted or taken out of the
machine very quickly.

Two cones of hard wood are
now turned up tapering from 1 in.
to 3% in. If the workshop does
not contain a lathe this is a job
that any joiner will undertake at
very small cost. Through the
centre of each is drilled a 2B.A.
clearance hole.

The spindle is now placed in
position, as shown in the draw-
ing. At the left hand end is a
nut secured by a lock-nut. In-
side the left end-piece is a third
nut between which and the bush a
spring washer may be inserted if
necessary. Another nut
comes against the smaller face
of the left cone, and is tightened
hard down so that this cone is
immovable. The right cone is
free to travel up and down the
spindle, the limit of its move-
ment towards the right being set

by another nut.

When an inductance is to be
wound the spindle with its
bushes is removed en bloc. The
crank and the right cone are
taken off and the tube is forced
lightly on to the left ‘cone. The
right cone is then slipped on to
the spindle and tightened firmly
into the tube by means of its nut.
The crank is then replaced and
the spindle with the tube mounted
upon it is reinserted into the slots
in the end pieces.

The crank itself is made from
a meccano strip of any convenient

7]
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length. For the handle nothing
is better than one obtained either
from an old sewing machine, or
even from some disused kitchen
utensil, such as a mincing
machine or a knife cleaner.

When using the device it is
usually most convenient to place
it quite close to the left hand edge
of a table and to fix it in place
by means of an ordinary clamp.
If, however, coil winding is fre-
quently undertaken, it may be
made into a permanent workshop
fixture, being screwed to the end
of the bench.

R. W. H.
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TRANSFORMERS.
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HEN L.F. transformers
Wburn out they are gener-

ally thrown at one side
and left to rust. Usually one
winding is burned out only—the
primary.  The secondary forms

a powerful choke, and as such
may be used for impedance

coupled L.F. amplification.
The circuit is similar to that of
the tuned-anode H.F. coupling,

Fig. 1. Circuit tllustrating position

of transformer.
except that the coil is replaced by
the secondary of the transformer.
A fixed condenser of 0.002 uI
should be connected across the
choke, to by-pass H.F. currents,

It is necessary to use a grid
condenser of about o.o05 pF
capacity, and a grid leak of about
2 megohms, connected between
grid and L. T. negative.

The amplification is not quite
so great as with the usual trans-
former, but quite a useful amount
of amplification per valve is
obtainable. An advantage over
resistance couoled amplification,
in which the ckoke is replaced b
a 50,000 ohm resistance, is that
only the normal H.T. voltage s

required.
b B b s
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E are asked to announce
Wthat members of the

Radio Society of Great
Britain, who desire to attend the
lecture which will be given by
Mr. John Gray, B.Sc., of the
Institute of Aecronautical En-
gineers on ‘‘ Leader Cable
System for Electrical Steering of
Aeroplanes,”” at the Royal
Society of Arts, at 7.30 p.m., on
December 14, should send a post-
card to the Hon. Secretary of the
Radio Society, Mr. L. Mec-
Michael, 32,- Quex Road, West
Hampstead. |

i 0O )

At an annual general meeting
of the Radio Society of Great
Britain, to be held on December
19 at the Institution of Electrical
Engineers, it will be the duty of
members to elect officers and
committee for the forthcoming
year, and a new constitution will
be submitted for approval. This
constitution will provide for closer
union with the affiliated societies.

O 0 ]

A meeting of the Radio Trans-
mitters’ Society will take place
on Friday, December %7, at 6.30
p.m., at the London School of
Economics, Room 358r, when a
discussion on ** Aerial Design for
200 Metres Transmission ”’ will
be opened by Mr. George Leslie
Morrow (6UV). Al members of
the Radio Transmitters’ Society
are asked to make an effort to
attend " this meeting, to bring
their friends and join in the in-

formal discussion which will
follow Mr. Morrow’s opening
remarks.

] 0 [}

€ne of, the outstanding pub-
licity features' at the recent
Wireless Exhibition at the White
City was the-large illuminated
model of the R.I. transformer.
The interest taken in this model

\‘\of th

AN\

has induced the manufaeturers,
Radio Instruments, Ltd., to have

a number of ‘similar models
built, and these will be avail-
able to prominent dealers in
various parts of the country for
window  display during the
Christmas season.

g B a

The following is an extract
from a report by the Operator-in-
Charge of s.s. Monica Seed,
which is fitted with a orystal
receiver by the Radio Commu-
nication Co. :—

‘“ When trading to Hamburg,
I was able to hear the broad-
casting from London, Newcastle,
Glasgow, at distances to 400
miles; I have also heard New-
castle as far away as Stettin,
about 600 miles. We are at
present .at Cadiz, Spain, ahout
1,000 miles from England, and I
can hear Bournemouth, and also
London when ‘they send their
simultaneous broadcast, musi¢
being exceptionally clear.”

0 O a

We are asked by the British
Battery Supply Service to
announce that their advertise-
ment apearing in Vol. 2, No. 16,
in connection with thé supplying
of charged.accumulators should
read : . For 15s. a quarter
only 1s, 3d. a week inclusive.

a a [

On Thursday, November 29, a
joint meeting of the Physical
Society of London and the Insti-
tution of Electrical Engineers
was held at the latter body's
headquarters in Savoy Place,
Victoria Embankment. The
object of the meeting was a dis-
cussion on ¢ Loud Speakers for
Wireless "and Other Purposes,’’
and the popular interest of the
subject was attested by the
remarkably large attendance, the
main hall of the Institute being

724
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filled to overflowing. A series of
Papers was read, among which
were included. the following :—
‘“ General Principles Involved in
the Accurate Reproduction of
Sound by Means of a Loud-
speaker "’ (Prof. A. O. Rankine,
D.Sc.); ¢‘Theory of Loud-
speaker Design ”’ (L. C. Pocock,
B.Sc.); ¢ The Sources of Disto:-
tion in the Amplifier’’ (Prof.
C. L. Fortescue) ; ¢ The Acoustic
Problems of the Gramophone ’’
(H. L. Porter, B.Sc.); ¢ The
Relative Importance of each Fre-
quency Region in the Audible
Spectrum;  Measurements on
Loud-speakers > (E. K. Sande-
man, B.Sc.); ¢* The Over-tones of
Receiver Diaphragms’  (Prof.
J. T. MacGregor-Morris and
Prof. E. Mallett, M.Sc. (Eng.);
¢ Auditorium Acoustics and the
Loud-speaker ’* (G. A. Suther-
land, M.A.); and *‘Improve-
ments in the Loud-speaking Tele-
phone ”’ (S.. G. Brown, F.R.S.).

O 0 a

Various interesting points in the
Papers were illustrated by de-
monstrations. By means of an
apparatus resembling the
Western Electric public address
system the actual effect on speech
of suppressing certain frequen-
cies was shown, the existence of
stationary waves in the air was
demonstrated, and a very strik-
ing experiment was performed to
show by means of Chladni’s
figures the mode of vibration of a
telephone diaphragm at various
frequencies. Mr. S. &. Brown
demonstrated and explained  the
Frenophone, and a speech from
Capt. Eckersley describing a new
loud-speaker having a diaphragm
approximately 12 ins. in dia-
meter, -composed . of radially
pleated paper concluded the prc-
ceedings. This latter instrument,
also, was demonstrated on 2LO's
transmission.
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IMPROVING CHEAP TELEPHONES.

[ OTHING that one can do
N\vill convert really bad
headphones into good ones,
but one can do a good deal to
make badly-designed ones a great
deal more comfortable for the
head than they are when first pur-
chased. There is perhaps nothing
more irksome in aireless than to
have to wear for any length of
time a heavy headset which
presses on one’s crown and whose
earpieces squeeze the ears until
one feels almost as if caugzht be-
tween the jaws of a rat-trap.

OLD /INNER TUBE

RUBBER SOLUTION HERE 7
Fig. 1.—The ear-pad fitted to the 'phone.

The first part of the process of
improving uncomfortable ’phones
is to bend the bands gently until
they are a-fit for the head. This
can be done without any risk of
breaking them if they are held be-
tween the forefingrer and thumb
of the left hand anc shaped very
gradually with the right. Be
careful not to make tuem gape
too large, otherwise the rvecivers
will not fit closely enough to the
ears, and faint signals may pass
undetected.

Here is a simple tip which pro-
vides both an ear protector and
a soundproof connection between
’phones and ears. Obtain a 6-in.
length of an old motor-cycle inner
tube with a diameter of about 2
in. Roll it up as one does a
rubber handle of a cricket bat
preparatory to putting it on,
Leave about 1} in. unrolled and
force this end over one of the
receiver caps, as shown in Fig. 1.
If necessary, it may be retained
in place by means of a binding of
rubber tape. Force the rolled up
part tightly against the cap, and
apply a little rubber solution to its
turns. Hold it until the solution

is'set. The pad will then be
ready for use.

If the weight of the ’phones is
such that pressure on top of the
head becomes objectionable when
they are worn for any length of
time, a little pad should be made
and attached to the underside of
each of the metal bands.  The
best way of fixing it is to drill a
few small holes in the band and
to stitch through these.

One of the most objectionable
features  of some makes of
'phones is their propensity for
tearing out tufts of the hair just
above the ears every time that
they are taken oft. This is
caused by the pincer-iike action of
the bands at the point of junc-
tion. A simple tip for remedying
this nuisance is to make a tri-
angular sleeve of linen or canvas
long enough to cover the joint
and to extend about 1} in. up
the bands. When this is done
hairs cannot possibly get into the
V between the bands, and onc is
safe from being plucked.

CANVAS
SLEEYVE

Fig. 2.—The "phone cuskion in fosition,

Though, as we have said, bad
phones cannot be made good,
something can be done in many
cases to improve their perform-
ances to a certain extent. In the
first place, if the caps are re-
moved it will often be found that
the diaphragms are thick and
heavy. Light stalloy diaphragms
can be purchased for about 6d, &
pair from many firms of telephone
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manufacturers.  The substitu-
tion of these will often be found
to work wonders.- Should they
be rather too large when pur-
chased they can easily be cut to
size with a strong pair of scissors.
‘Care must, however, be taken to
‘see that they are not buckled in
the process.

Another common fault is that
the diaphrag:ns are placed too
far away from the poles of the
magnets. The only way to
remedy this is to rub down the
case very carefully on a piece of
smooth carborundum stone,
taking great care that the edge is
kept absolutely level all round.

R. W. H.

AN H.T.BATTERY CON- }
NECTOR FOR FLASH- i
LAMP CELLS, :

ANY amateurs are avail-
M ing themselves ol theexcel-

“lent economical H.T, bat-
tery made up of flash-lamp cells
obtainable at from 2s. 6d. to 4s,
a dozen, which give good service
for months if bridged by a 2
microfarad condenser and re-
newed when they test below
3 volts. The difficulty with these
cells is the provision of a reliable
and easily-replaced connection
between the cells. Bending the
brass strips over and soldering
together, often recommended, is
a troublesome, precarious job,
and makes replacement difficult,
whilst the soldering of short con-
necting wires is similarly objec-
tionable. The small spring
clips illustrated in Fig. 1, cut
out of say, No. 22 sheet brass
with an old pair of strong scis-
sors, are easily made, give firm
contact, and allow of replace-
ment of a cell in a few seconds.
The two side pieces are bent at
right angles, as shown at the
dotted lines; the strip is thea
folded in the centre and pinched
down at the bend so as to press
the ends together with consider-
able spring. Slight bell-mouth-
ing (with the end of narrow
pliers) renders application easier.
The long connecting strip on the
battery is doubled down and
bent as shown, and the clip is
simply pushed down on to the

(Continued on page 727).
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LVhRAL readers of Wireless Weekly
Sha\e asked me to give them an

idea of what would normally be the
receiving range of the Pea-nut Reinartz
receiver recently described in this journal,
At the time of writing the article I
did not make many statements, as,
although the set had been tested on broad-
casting from several stations, I preferred to
wait a little and give the instrument more
exhaustive test before publishing the results.
I have now had many opportunities of trying
it out, and have no hesitation in stating that
on the average aerial and in normal condi-
tions all the British broadcasting stations
can be easily received.- Recently I took the
instrument to Woking, a distance of 20 or
more miles from 2LO. At this distance ‘t

was, just possible to hear London , on a.

“ Ducon,” although signals were very famt,
but with an mdoo_r aerlal consisting of a few
yards of wire taken out of the room and up-
stairs we could hear London quite well in
two pairs of telephones.  With a hastily-
rigged outdoor aerial, consisting of a single
wire taken out of the window up to an insu-
lator suspended from the window above and
thence to a clothes-prop not more than 8 ft.
high, all of the B.B.C. stations, with the ex-
ception of Aberdeen,. were heard in broad
daylight, Bournemouth coming in particu-
larly well. I have just heard that a friend at
Letchworth has built up the receiver and
obhtained even better results, using in this case
“ bright ”’ and not ‘‘ dull ’ emitters. Con-
sidering that high-frequency is not used, the
results with this circuit are certainly good,
and, unlike the usual Reinartz, there: seems
to be no loss whatever from using this parti-
cular form of “aerial coupling.

w* * #*

I was sorry to see. that crystal sets were
being sold in Woking for broadcast recep-
tion. At 20 miles from a broadcasting
station signals on a crystal receiver, save in
skitled hands with abnormally good aerials,
are far too weak to satisfy the average broad-
cast listener. We are no longer in the times
whei -the reception of any wireless signals

Dbecember. 5, 1923

RANDOM TECHNICALITIES

By PERCY W. HARRIS, Assistant Lditor.
A few notes of gencral intzyest to the experimenter and home canstructor.

whatever was counted a success, and when
a few faint sounds of telephony, so weak that
the utmost concentration was necessary to
hear them, ' would satisfy the ardent de-
votee.© The new public which is taking up
broadcasting, not as a scientific hobby, but
as a means of availing itself of the ex-
cellent programmes now provided, is likely
to feel itself cheated if it is sold sets which
give signals of such feeble intensity.

A rather rare fault which gave me a great
deal of worry a few evenings ago will perhaps
interest the readers of Wireless Weekly. 1
had been building a two-valve note magnify-
ing unit, and on completion tried it out with
my usual test, ¢.e., a pair of telephones con-
nected to each end of the set and a watch laid
on the face of the input telephones. The
ticking of the watch vibrates the diaphragm,
the movement of the diaphragm sets up
minute electric- currents, .and . these, - being
amplified by the magnifying unit, give very
loud ticks in the telephones. I tried the first
valve and then the second, and obtained good
clear results with the degree of magnification
I had expected. I then connected it up to a
receiving set (2 II.F: and 1 detector), and
adjusted it on amateur wave-lengths. ~With
the first magnifying valve in circuit, excellent
results were obtained. With the second,
tremendous howling was set up. The howl-
ing was immediately remedied by connecting
the two cores together, but there remained
the most violent distortion I have ever heard.
After testing every part, I found that the
second transformer was faulty, whereupon I
replaced it by a brand new transformer of
another make. Result, no howling, . but
again the same violent distortion! The
chance that this transformer also was faulty
was remote, and a thorough test of the rest
of the set showed that everything else ‘was,
apparently in good order. Tests of the
transformer showed that -this, too, was per-
fect. After some hours of testing it occurred
to me to replace the seeond valve socket. - This
immediately remedied the trouble. Tests on
the socket showed that it was thoroughly bad
in insulation.
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’PHONES IN EVERY
ROOM.

‘ EVERAL enthusiasts of the
Swriter's acquaintance have so

wired their houses that
though the receiving set itself is
not moved, telephones or loud-
speaker may be plugged mn
instantly in any room. This is
perhaps further than most of us

SPRIN
N
3
2
SET.
Fig. 1.—Illustrating the ’phone

connection.

would .wish to go. It is, how-
ever, a great advantage to instal
a certain number of wall plugs so
that the reception of broadcasting
is not confined to the wireless
den,

The ordinary jack is not quite
suited for the purpose owing to
its comparatively great length.

T ope— /’——-r—%—-]—L

L PP

Fig. 2.—Details of the socket.

We need something of the same
kind, however, so that the circuit
shall be automatically remade
when the plug is removed from
the socket. Fig. 1 gives a
general idea of what is required.
A very neat little fitting can be
made up in the way shown in
Fig. 2. Into a piece of }-in.
ebonite 14 in. wide by 2% in.
long are fixed two standard
sockets. They should be of the
screw in type; but if these are not
obtainable, plain ones should be
bought. The handyman at your
local garage will put a thread on
to them and will also tap the

holes in the ebonite into which
they are screwed at very small
expense should yeur tool outfit
not contain suitable taps and
dies. :

One of the sockets is cut off
quite short, so that when a plug
is pushed home its tip protrudes
for a quarter of an inch or so.
The other is left full length.

A strip of sheet brass § in. wide
and 1} in. long is now cut out.
To one end of it is pinned a
square of } in. thick ebonite, the
pins being short lengths of brass
wire riveted over lightly. To
the short socket is soldered an L-
shaped piece of sheet brass § in.
wide whose horizontal portion
comes about 3-32 in. below the
bottom of the socket.

‘The long ebonite tipped blade is
soldered to the uncut socket and
is bent so that it springs hard
against the L-shaped piece fixed

To PHOWE

TERMINALS OF SET

Fig. 3.—The plug in use.

to the short socket. A glance at
Fig. 3 will show that when the
plug s pushed in, the pin
engaging in the short socket
bears on the ebonite square and
forces the brass strip away from
the L-piece. Direct contact be-
tween the sockets is thus broken
so that current must flow round
the telephones attached to the
plug. As soon as the plug is
removed the strip springs up and
re-establishes contact.

The ebonite with its sockets is
mounted on a small box made of
varnished wood, which is fixed to
the wall with rawlplugs. Wiring
is done with good quality bell
wire with a . good inner layer of
rubber insulation.

Fig. 4 shows how the plug is
made. Two pieces of Z1-in.
ebonite 2 in, by 1 are fixed fo-
gether by three 4 B.A. screws,
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They are then elamped. tightly in
a vice and two }-in. holes 1 in.
apart are dritled as shown right
through from edge to edge.

Fig. 4.—Constructional details
of the plug.

The flex leads of the phones are
passed through these holes.
They are soldered to the tops of
standard De Forest coil pins,
which are a driving fit for the
1-in holes. The pins are secured
by drilling and tapping 4 or 6
B.A. holes through them from the
surface of the ebonite and insert-
ing screws.

To make the leads perfectly
secure they should be bound with
narrow tape at the point X in
Fig. 3, the tape being taken
twice round the ebonite and tied.
A pull on the leads will thus not
throw such a heavy strain upon
the soldered joints as might cause
them to give way. )

R. W. H.

An H.T. Battery Connector for
Flash-lamp Cells.

(Continued from page 725).

oY 24"
-\—4—1
_____ J—‘f— /6"_1—
“L« Fa” Ya
. v S i
R kg

S BATTERIES
Fig. 1.—The H.T. Battery connector.

pair of connections.. A large
clip made 12 in. wide provides for
bridging two rows at the end of
a compactly arranged battery,
whilst clips with short pieces of
flex soldered on malke excellent
wander-plugs.
A D.C.
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'A UNIVERSAL
“ RECE

By STANLEY'G. R

A complete receivenembodyil

tuning-in  both bréadecastin
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Fig. 1.—A front of panel view of the. receiver.

HE receiver described here-

I under was designed in order
that long-wave telephony
and telegraphy, in addition to
British broadcasting, could be
received on a single instrument

with tuned anode and the other
as detector. Reaction is intro-
duced on to the aerial circuit,
and for this reason those readers
who construct this receiver should
bear in mind that though this

of simple construction. The form of reaction is now per-
apparatus is used in conjunction mitted by the Postmaster-
with plug-in coils_and, by means General, the privilege when

of an extra *‘ aerial ’’ terminal,
the aerial tuning condenser may

be connected either in series or

taken advantage of should. be
exercised with extreme care to
avoid self-oscillation and conse-

in parallel. quent interference. The theo-
The photograph, Fig. 1, shows retical circuit is illustrated in
a front view of the complete in- Fig. 2.

strument, with the ‘two aerial
terminals and earth terminal on
the left-hand side, the H.T. and
L.T. terminals being on the
right. The two terminals seen
on the bottom of the panel are
for the telephones. Of the two
knobs seen in the centre of the
panel, that on the left is for
aerial tuning, whilst the one
to the right is the tuned anode
condenser. The two controls
for the filament resistances may

be seen’ immediately below the nal set, a two-plate ‘‘ Baty " this figure is obitainable .—1—-43/4'
two condenser knobs previously  condenser. from the offices of this

referred to. The coil situated Set of coils to cover the wave- Josmmt. | 2‘5/"
between the two valves is the  lengths required (those shown in |

tuned anode coil, whilst those on the photograph are made by the —_
the left are the aerial and reac- Igranic Co.), ol

tion coils respectively. Nine terminals. screws. -The positions for theser

The circuit employed is a
simple two-valve - arrangement
using one high-frequency valve

Materials Required.

The components and materials
necessary for the construction of
a receiver of the type herein
described are as follows :—

One ebonite panel, 12 in.
9 in. by 1 in.

One o.cor ulf variable con-
denser (that fitted to the original
set is an A.C.H. condenser).

One o0.0003 pF variable con-
denser, or, as fitted in the origi-

by

Two filament resistances.
One *‘‘Polar’’ cam-vernier
two-coil holder or other make.

~y
N
x

One fixed condenser of o.0003
pF capacity. Iz

One grid leak of 2 ‘megohms’
resistance.

Eight valve legs.

One single-coil holder or pin
and socket.

Quantity of No. 18 or No. 20
tinned-copper wire for connect-
ing purposes, and systoflex,

The Panel.

This is made from ebonite o
in. by 12 in. by 1 in., dnilled to
take the various spindles and

Fig. 2.—Theoretical cir-
curt diagram of the instru-

ment. It will be noted
that the tositive side of
the L.T. battery is earthed
instead of the more usual
method of earthing the % '
negative side. Fig. 3.—

Showing position of drill Lot
holes and dimensions of J
panel. A blue print of -3~

holes should be determined by
means of intersecting lines drawn'
with a sharp-pointed tool, and

E

.
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with the holes drilled, the panel
should be. treated on both sides

to a thorough rubbing with fine..

emery paper in order to remove
the glossy finish; "this latter,
though effective in’ appearance,
being undesirable from an insu-
lation point of view. The posi-
tions of. the holes will be
gathered from Fig. 3, whilst the
disposition of the actual cam-
penents will be understoed. from
the photographs Figs. 1 and: 6.

Should any difficuity be experi-
enced-in drilling holes for the
valve legs, a template for such

Fig. 6.—The back of the receiver, showing disposition of the comipenents.

nects his parts on a temporary
base-board in accordance with
the circuit diagram, Fig. 2. This
method, though perhaps delay-

From the I.l. positive terminal
connection is made to the remain-
ing filament leg of the detector
valve, the remawming filament leg

| drilling may be found .in ing the completion of the finished of the H.F. valve and the earth
I Modern Wireless, Vol. 1, No. instrument, enables the con-. terminal. From the middle ter-
| 6, or, as an .alternative, a structor to familiarise himself minal marked A in Fig. 4 con-

complete valve-holder may be  with the circuit requirements, nection is made to one side of

purchased, thus calling for less
accuracy in the drilling opera-
tions.

Assembling the Components.

As a thorough understanding
of the circuit is desirable before

mounted, and the many connec-
tions soldered, it is suggested
that the reader lays out and con-

and, most important of all, any
misunderstan-ling of the arrange-
ment -will manifest itself in nega-
tive results before the work of
meunting the components and
soldering them together has
been done.

resistances make individual con-
nections to the filament Ilegs
nearest to the base of the panel.

the aerial tuning condenser, the
other side of which is connected
to one side of the aerial induct-
ance, and thence to the grid leg
of the high-frequency valve.
From the other side of the
aerial coil, connection is made to

. T —_ With satisfactery results ob- the earth terminal. The anode

J R R e g e tained, the components should leg of the high-frequeney valve

B ST i B then be mounted upon the panel is connected to one side of the

A — E and connected as shown in the tuned anode coil and to one side

—o o= N theoretical circuit, Fig. 2, and in of the o.0003 uF or two-plate

. ot . syt accordance with the wiring dia- ‘“ Baty '’ conderiser and to one
3 by gram, Fig. 4. The arrange- side of the fixed .condenser.
: o — o 3 re ment of the components when From the remaining side of
] 9 | h mounted is such that every con- the variable condenser con-
| : =i e necting point is accessible for nection is made to the other
‘ P easy soldering, and for simplicity end of the tuned anode coil
g o and quickness of work the best and H.T. positive. . From. the
I-~— e 4ve " 1 # method to use in conjunction other side of the fixed con-
Y —ei. = with a careful study of Figs. 2 denser connection is made to the

b 12 te— 2® Il/z - and 4 is as follows (— grid of the dctector valve and

| l —<f«~'};— - | | From the L.T. negative ter- one side of the grid leak.
r T x minal make connection with the Connection is now made from
= B - switch arms of both rheostats. the remaining end of the grid
| the different components are From the ends of each of the iwo leak to the positive L.T. terminal

and H.T. negative. From the
plate leg of the detector valve
make connection to one side of
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the reaction coil, the other end of -

which is connected to one of fhe
telephone terminals. The re-
maining telephone terminal is
connected to 'the H.T. positive.

It will be noticed that the posi-
tive side of the L.T. battery is
connected to earth, instead of
the usual connection from the
negative side. The reason for

(for wavelengths other ‘than
broadcasting, if the test is to be
made during broadcasting hours)
and insert them in their respec-
tive holders with the smallest
coil in the aerial socket. Turn
the reaction coil at right angles
to the aerial coil, switch on the
filament current, and by turning
the adjusting handle of the

d

v
CONDENSER

& .
9 PHONES

o _J

Fig. 4. —Wiring diagram, of which a blue print may be obtained from
the offices of this paper.

doing this is in order to over-
come any tendency to self-oscil-
lation when the aerial and tuned
anode circuits are in resonance.
Though pernaps some small
losses ‘may .result from this
arrangement, all such losses may
be adequately overcome by the
judicious - use of the reaction
coil. Those readers who - prefer
to use the negative connection
may, of course, do so. without
hesitation.

This last connection completes
the wiring of the receiver and
subject. to the instructions of
both text and Fig. 4 having been
carried out in the correct manner,
the instrument is now ready for
testing.

This is done as follows : Con-
nect the accumulator to the L.T.
terminals, taking care before so
doing that the filament resist-
ances are in the ‘“ off *’ position,
and test each valve. Subject to
the filament brilliancy being con-
sistent with the movement of the
switch arm, the H.T. battery
may now be connected.

Attach the aerial, earth and
telephones ; select suitable coils

moving coil towards the fixed, a
relatively loud ¢ plonk ' will be
heard in the telephones. If there
is no evidence of this plonk, it
indicates that the set is not oscil-
lating, in which case the connec-
tions to either the aerial or the
reaction coil should be reversed.

Operating the Recciver.

As previously stated, the tun-
ing arrangements are such as to
be efficient on both short and
long wavelengths in that by
altering the condenser from the
series to the parallel arrange-
ment a receiver of this type will
permit tuning over a multiplicity
of wavelengths, according to the
coils inserted in the sockets, and
for those readers who are not
familiar with which coils to use
for certain required wavelengths,
reference to the chart given in
Modern  Wireless No. 6 will
help considerably. To tune to
any given wavelength, the aerial
and reaction coils should be
placed at right angles to each
other and by slowly turning the
condensers, at the same time
bringing nearer the moving coil
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in relation to the fixed coil, in
a very slow movement, the re-
quired signals are easily found,
and will be strongest when the
anode circuit is in-resonance with
the aerial circuit.

Parallel Capacity.

To connect the condenser in
parallel, the aerial connection
should be removed from A to
A1, which actually brings the
aerial in direct connection with
the fixed coil of the  two-coil
holder, and one side of the con-
denser. The terminals A and E
should be short circuited by a
piece of wire, thus placing the
condenser across the aerial coil
instead of in series.

General Remarks.

When complete the instrument
may be fitted in a cabinet made to
the dimensions given in Fig. g, or
if the reader prefers, a box with
sloping front may be used.

For the convenience of those
reacders who prefer to work from
full-size drawings, blue prints of
Figs. 3 and 4 are being prepared
and may be obtained from the
offices of this journal at a cost of
1s. 6d. each.

Fig. 5.—The containing box.

It will be observed in Fig. 3
that a fixed condenser is shown
dotted across the H.T. terminals,
and though the writer found no
need for this condenser, should
battery noises be troublesome
readers are advised to connect as
shown a condenser of not less
than o.02 pF capacity. A con-
denser across the telephones, to
overcome the impedance of the
high-resistance windings, was
also tried, but since no difference
in reception was apparent it was
omitted. If used, however, it
should be of 0.002 uI" capacity.

As to résults, using g4 volis
H.T. and a very indifferent aerial
(the writer being a flat-dweller),
all -~ the “B.B.C. stations were

- received with remarkable strength.
" and clarity, théir ‘tuning “present-

ing no difficulty.
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A Battery Tester.

The Radio Communication Co.,
-Ltd., have sent for our inspection
a'battery tester. -This consists of
a test-lamp mounted in the end
of the ebonite handle of a long
brass plug, with which connec-
tion is made to one pole of the
battery-cell to be tested.' The
circuit is completed by connect-
ing to the other pole-a pivoted
leg, which swings out compass-
leg fashion to a radius of a couple
of inches. This is a neat, well-
finished, and useful little acces-
sory,

High-Frequency Coupling Unit.
- The Armac Co. have submitted
for practical trial a novel unit
intended to plug-in in place of
an ordinary high-frequency am-
plifying valve, thereby effecting
economy of current.

It has often been noticed—in
fact it appears to be rediscovered
about once a week—that a multi-
valve receiver will sometimes give
signals, on loud transmissions,
when one high-frequency valve is
turned off, or even with the valve
removed from  its socket. The
reason being that the small
capacity coupling through the
valve or wiring of the panel is
sufficient to pass on the oscilla-
tions from one tuned circuit to
the other. The Armac Co. have
utilised this fact in their unit,
which gives more efficient and
adequate capacity coupling, a
coupling condenser being mounted
in_a neat ebonite case fitted with

-two pins to plug into grid and
plate sockets respectively. .

:..On actual triab'on-a set with
" H.F. valve, the latter could be
withdrawn and replaced by this
unit, when after slight retuhing,
sngnals came in quite well, rather
more selectively than \vxthout the
extra tuned circuit, though of

course without the amplification
of the valve it replaced.

Telephone Head Set.

Messrs. S. - G. Brown, Ltd/,
have sent for test a sample  of

«their light 2,000 ohm head-sets,

type A. These have the well-
known Brown reed-and-alumin-
ium-cone mechanism, with
magnets adjustable” by milled-
head screws at the back of the
receivers. These telephones are
light - and for comfort have
an - elaborate  universal-joint
‘mounting, with a double head-
band capable also of a wide range
of setting. A generous length of
cord is supplied with them. We
would like to see the positive
terminal marked a little. more
clearly, if the makers consider it
necessary to connect up the
'phones always in the one way.

On actual trial, on crystal and
valve, the 'phones were found to
be light and easy on the head, and
readily adjusted. to a sensitive-
ness that left nothing to be
desired,

Hellesens Dry Cells,

Samples of the well-known
Hellesens dry cells, type VIII
No. 2, have been submitted for
test by Messrs. A. H. Hunt, Ltd.
These are 3 in. square by 6 in.
high and give when new an
E.M.F. of about 1.5 volts, show-
ing a very large current on

momentary short-circuit, indi-
cating. . that  they  possess
extremely low internal-resist-

ance. .Accordingly, it ‘was to be

“éxpected  that. ‘they would prove

suitable- for the supply of fila-
ment current for dull-emitter
valves. On actual trlal over an
extended period of continuous
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‘use, two {in series) weré found
to run an ordinary type of Eng-

lish dull-emitter valve without
the least sign of distress, or
requiring. adjustment of the fila-
ment resistance at frequent
intervals to - compensate for
polarisation. . There was entire

.absence of noise, and there was
no fall in open-circuit volts after
a fairly long test run.

These
cells can be recommended, there-
fore, for supplying current for
dull-emitter valves (best in series-
parallel arrangement if for a two
or three-valve set), for, use in
remote country places where
accumulators are not available
on account of the re-charging
problem. A single cell would
run a ‘‘ pea-nut *’ type of valve
for a period extending to months
of occasional listening-in.

A Vario-Coupler,

Messrs. Gaston E. Marbaix
have sent for test a sample of a
very handsome vario-coupler, for
panel- mountmg or table use,
with pnmary tapped at 16 points.
This is built up on red-mottled
bakelite formers and i extremely
well made and finished. The
moulded base allows the instru-

‘ment to stand securely on the

table, while two small screws in
the spindle boss afford convenient
means of mounting behind 2
panel. The instrument is of
fairly large size.

On test, the instrument tuned
from 300 to above 700 metres on
a P.M.G. aerial with the tapped
primary, and with a 0.0005 plIf
variable - condenser ~across- the
secondary; the desired degree of
loose-coupling could be readily
obtained by adjusting the, rotor
position, giving good selectnvnty
The signal strength on crystal
reception was excellent.
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A High-Frequency Transformer,

The Formo Co. have submitted
for test a high-frequency trans-
former of the semi-aperiodic
high-resistance type to plug into
the standard four-socket valve-
holder, and covering a range of
from 1,000 to 3,600 metres with-
out tuning condenser.

This is a neat little instrument,
substantially made, with the
windings in a groove in an
ebonite former. On actual trial
in an ordinary two-valve receiver
it covered the range specified
quite well, giving good ampli-
fication at all points (best above
1,700 metres), being everywhere
markedly superior to resistance-
capacity coupling. There was no
instability displayed when using
this H.F. coupling. It can be re-
commended for uvse when it is
desired to avoid the trouble of
tuning a low-resistance tuned
transformer or tuned anode,
especially in view of the tendency
towards self-oscillation of the
latter. The Radiola concert was
received comfortably on two
valves, with 100 volts on the
plates, without any sign of inci-
pient oscillation.

¢ Ferrix *’ Transformer.

Messrs: Rose, Lloyd and Co.,
Ltd., have sent for trial a sample
of their ‘¢ Ferrix >’ transformers,
for use on alternating-current
house-mains, giving  several
amperes of alternating current
at a low voltage, and taking
about as much power as a small
electric lamp. It is suggested
that these may be useful as a
source of filament-current supply
for radio reception.

‘The instrument submitted was
wound for 110 volts A.C., of 50
cycles and had two secondary
coils, giving nominally three
volts each, or six volts together.

On testing (necessarily it was
actually tested on a z40 volt main
with a l]amp resistance in series)
it was found to give several
amperes at well over 6 volts
under - these circumstances, but
warmed up considerably. A
smaller pattern, which has been
in the possession of the writer
for some time, and has given
every satisfaction, wound for
200-250 volts A.C., keeps con-
siderably cooler in operation.
The present sample was tested
more particularly with a view to
filament lighting.

Evidently there are encourag-

ing possibilities in this direction
for the application of these handy
little transformers.

A Variometer.

Messrs. Gaston E.” Marbaix
have submitted a variometer for
test. This is uniform with their
vario-coupler, and is of similar
fine finish- and appearance, but
with larger rotor, giving small
clearance and large inductance-
ratio. On test, this gave excel-
lent signal-strength, and a
similar large wavelength range.

A Lopse-Coupler for Panel-

Mounting.
There has been submitted
for test by Messrs. E. .
Baty a novel and exceed-

ingly compact type of loose-
coupler for mounting behind the
panel, consisting of two small
spider—coils on ebonite formers,

each of about 100 turns of thin

wire, mounted on a screw-oper-
ated slide fitting which is fixed
behind the panel by two small
screws, only the control knob
showing outside. These coils
form the primary and secondary
respectively and have a range of
around one inch of movement for
varying the coupling,

On practical trial on local
broadcasting good signals were
obtained, using a small series
condenser with the primary and
nearly the minimum of a low-
minimum o.0c05 uF variable con-
denser in parallel with the

-secondary.

The wavelength range avail-
able on a P.M.G. aerial was
found to be from 360 metres to
800 metres, the last with 0.0005
parallel condenser.

While lightly made the com-
pactness of these inductances
offers advantages for use in, e.g.,

_portable sets.

A Low-Minimum Variable
Condenser.

An interesting and extremely
simple compact ‘type of variable
condenser comes also from
Messrs. E. ]. Baty, consisting of
two 3-in. diam. metal Dplates,
one mica-faced, mounted on a
screw-operated  fitting  which
fixes: by two screws behind the
panel, the operating knob being,
as usual, all that is visible out-
side. Small terminal screws are
provided for connections. The
screw-spindle passes through an
cbonite bhoss provided with a
brass nut. - On test the insulation
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was remarkably good, even with
the one (moving) plate screwed
solid up against the fixed plate.
In the latter position the maxi-
mum capacity was o.ocog uF the
maximum readily available being
about 0.0004 uF. The minimum
capacity with the moving plate
well out was the extremely low
figure of o.0002 uF. The greater
part of the range was, of course,
in the first furn of two, thus with
an ordinary No. 50 plug-in coil
the condenser tuned from 350 to
425 metres on half a turn.

Tested in crystal-reception- in
careful comparison with the stan-
dard type of air-dielectric
moving-vane condenser, no differ-
ence in signal-strength was de-
tected, and the tuning was quite
convenient.

There are many occasions
where an extremely low-minimum
variable condenser is required
and where this simple type would
be extremely effective.

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

Radio Socfety of
Breat Isritain.

T. & R. Section.

URING the week ending
DNov. 25 many members of

the T. & R. Section were
endeavouring to work relays.
This was the first attempt at
forming organised chains of
communication.  Acting on ex-
perience gained in the preceding
tests, the chains were formed
when possible of members re-
sident within 5o miles of each
other. The results show that it

.is not easy to establish perfect

relay communication. It is a
striking fact that several of the
stations which are received well
at considerable distances—e.g.,
in France, Holland and" even
Switzerland—cannot always be
heard for certain at distances of
only 50 or 100 miles.

Concurrently with the Franco-
British tests arrangements have
been 'made with the Cercle
Vervietois  d'Etudes Radio-
electriquet to listen-in for signals
on about 440 metres, which will
be sent out by members of the T,
& R. Section early in December.

Reports regarding the recep-
tion of the French amateur,
signals are being received. and
the substance of these will be
published after the conclusion of
the tests.
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suggestion from a well-known
“manufacturer of intervalve
transformers. ‘1 pass’it on as a
suggestion which is well worth
teying out. It consists in supple-

IRECEIVED an  interesting

menting the -coupling of an- in-:

tervalve transformer :by means:
of a small condenser of about
c.oocy pF capacity.

The - accompanying - figure
shows a three-valve receiver
which will be found to give ex-

cellent results with a loud-
speaker, or over  long ranges
with telephone receivers.  The

circuit has the advantage that it
is particularly useful for the re-
ception . of _continuous @ waves,
spark signals, or telephony at
will, by simply varying ‘the re-
action coupling between L2 and
Li. The circuit, of course, ‘is of
the ordinary “type, -except ~that
this hint about a coupling con-
denser- has been applied to it.
This circuit is only one example,
but it will indicate where the
coupling condenser should be
connected. It will be seen that
a condenser C4, which has a
capacity of about o.0c0g5 uF, is
connected between the anode of
the second valve and the grid of
the third. It will be found that
in ‘many cases this condenser will
improve the quality of speech
and music, although, of course,
there is no point in having this
condenser if spark or C.W: sig-
nals are to be received. A simi-
lar condenser, Cs5, shown in
dotted line, may be tried in the
corresponding position between
the first and second wvalves,
although it is not likely to make
much difference here owing to
the masking effect of the con-
denser C3, ‘which will usually
have a value of o.00z uF. This
latter condenser, however, might

‘be omitted in_most. cases as, the

self-capacity of T is sufficient to
allow the passage of the high-

frequency ‘currents in. the anode
circuit of the first valve.

The New Valves.

The new wvalves are certainly
creating an immense amount - of
interest, and for a -very good -
reason. As’is customary in the
case of this journal, 1 arranged
for the new valves to be testec
both by meuns of measuring
instruments and on actual sets.

popularity “of ‘the~ peanut valves
will compare .with . that of the
new o0.06 valve is ‘a matter of
conjecture.  Both types have
valuable properties and the pro-
tagonists of one type of valve
will explain how only one cell .is
needed, while the supporter ‘of
the other valve will point out
that although three cells are
necessary, yet smaller ones may
be used and they may be used

Iltustrating wethod of connecting condensers to obiain
additional transformer coupling.

The results of the 0.06 amp. fila-
ment valves were really excel-
lent, although it was noticeable
that different makes differed
somewhat. In one case the

" valve submitted for test gave an
' emission only one-third of that of

the other wvalves.' This, of

course, is detrimental to the use -

of a valve for loud-speaker pur-
poses, but does not materially
affect it as regards general re-
ception. The complete results
of our tests were summarised in
our issue of November 21.

The - filaments are certainly
very -fine and the’ valves will
probably require a little more
careful handling. How the
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for long petiods without polari-
sation. ~“All the manufacturers,
of course, will talk about watts.
The price of the valves, of
course, seems much too high, but
nevertheless, éven at this price
they represent good value be-
cause of their long life, and the
saving- in cost of accumulators
and the charging thereof will
balance the extra  cost of the
valve. " Incidentally, I note’ that
the Exide Company have pro-
duced a very nice little accumu-
lator cell giving two volts which
may be used with dull emitter
valves. The accumulators, they
state, may be left for six months -
without charge.
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THE FLEWELLING CIRCUIT

Sir,—The following notes on
some experiments, which I have
carried out with this circuit, may
be of interest to your rcaders,
and also may obtain for me some
assistance or information, either
from your technical staff or from
some of your readers regarding
any particular difficulties,

The details of the installation
are as follows '~

Situation of Station. — At sea

level, about 100 yds. from the
sea on the Cheshire coast, Lon-
don 200 miles south-east; Cardiff
about 150 miles due south : Glas-
gow about 175 miles due north,
the latter being mainly over the
sea. :
Aerial. — Frame 3 ft. square,
wound with 8 turns insulated
bell wire, the jnsulation being
rubber, cotton and wax.

Inductance.—3 coil-holder with
Vernier adjustment and Igranic
coils.

Condenser.—A.T.C. o.ocosuF
variable, in parallel with g plates
Vernier cross terminals.

Fixed Condenser of o.ocooz2uF
in the grid circuit, with o.006uF
as bye-pass.

Watmel variable grid leak.

Valve.—Xtraudion and non-
descript French “*-R."

Plate Voltage. — Varying
8o/120. .

The original *¢ Flewelling »’
circuit, with the arrangement of
three condensers did not work at
all well. I found great difficulty
in finding any station, and the
signals were very faint. I there-
fare - adopted the modified cir-
cuit, published by you in your
issue of August 1, modifying it
however, by using a variable
grid-leak and  fixed condenser,
instead of. the arrangement
shown, which has a variable con-
denser and fixed grid-leak. The
variable leak is carried to L.T.
positive.

With this circuit I have had
very remarkable results. Cardiff
and London come in clearly in
the headphones, with a strength
approximately that of a good
crystal circuit 15/20 miles from
broadcasting station. Newcastle
comes in. excellently, but faintly.
Manchester comes in strongly,
byt very difficult to tune in,
vlasgow and Birmingham, how-
ever, have not,been heard.

You will notice from. this that
the short wave stations come in
much better than the long waves,
and this, I attribute probably to
tuning difficulties. I find that
the tuping is extremely critical,
as, with whatever combination of
coils I have tried—which run
from Nos. 25 to 250—I cannot
use more than 15 to 20 per cent.
of AT.C. and a variation of
3 deg. is sufficient to switch over
from London to Cardiff. Tt is
obvious that the reaction setting
not only affects the state of the
valve, but probably, to some
extent, the aerial tuning, the
variation of the capacity beétween
the coils no doubt having some-
thing to do with this.

It is emphatically not a set to
interest the ordinary broadcast-
ing listener, as, when giving the
best results, it bursts into violent
oscitlation at the slightest pro-
vocation, and body - capacity
effects are strongly noticeable. I
find that when critically tuned,
with the signals coming in clearly
and strongly, if I move -about
the table, the note varies and the
whole set tends -to burst into
oscillation.  The setting of the
variable grid-leak is extremely
critical, and .although I have
tried several types on the market,
the one I am now using appears
to be most satisfactory,. but still
lcaves a .lot. to be desired, par-

ticularly at the higher resist-

ances. | suggest, for those of
an inventive turn of mind, that
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‘fully,

they might do‘worse than apply
themselves .to - the problem of
designing a really variable grid-
leak which is steady in its action.

1 have adapted a low-frequency
amplifier to this set, with- excel-
lent results, it being possible to
get speech and music sufficiently
loud in the 'phones from all the
stations mentioned; without the
critical tuning and high whistle,
necessary to ensure.results when
working on a single-valve, and
the set under these conditions is
infinitely moré stable than when
a single-valve is used.

This circuit is of fascinating
interest, I think, to any experi-
menter, providing it gives the
maximum  results with the
minimum apparatus and com-
plication, and while I am experi-
menting with various values of
condenser and grid-leak, 1 should

“welcome the assistance of others

who have been experimenting
with this circuit or of your
technical staff, if they can help
me to overcome some of ‘my
difficulties, which are :—

Firstly. — Some means of
tuning accurately the long wave
stations.

Secondly.—Some method of
screening apparatus from body
capacity effects.

With regard to the first pro-
blem, I am considering using
‘“ Gimbal ’ coils, as by the use
of these, a vario-coupler effect
can be  obtained, which may
assist in fine tuning.

In conclusion, may I ask you
to use: your influence to advise
experimenters to avoid using a
circuit of this type.on an outside
aerial during broadcasting hours,
the extremely unstable nature of
the circuit makes it highly
probable that it ‘would interfere
very considerably with the plea-
sure of many people in the
neighbourhood.” — Yours faith-
Six DEeE BEE.
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Information Dep artment

W C. J. (BISHOP’S STORTFORD) asks if
it is possible to make use of reaction without
fear of causing interference.

It is possible to ensure that any radiation which
may occur is extremely slight. by utilising the
arrangement shown in the accompanying figure,
in which reaction is applied to the closed oscilla-
tory circuit, namely, the tuned anode circuit of
the preceding valve.

L. T.M.
pair of telephones which he suspects of being
defective.

(LEEDS) asks how he can test a

Place their tags across a single dry cell or two of
the adjacent sockets of an H.T. battery and note
whether a click is produced at the ‘‘ make '’ and
““ break ** of the circuit. No click indicates a
break in either cords or winding. Replace the
cords with temporary leads and try again. If
there is still no click the fault-is in one or both
of the earpieces. Short circuit first one and then
the other with a piece of wire and repeat the test.
If shorting one earpiece enables clicks to be
heard in the other, the shorted one is at fault. If
no result is obtained by’ shortmg eithier, both are
faulty.

D. S. C. (BIRMINGHAM) asks whether an
increase in the size of a tuming coil will
result in reception from greater distances.

The distance over which signals can be received
depends primarily upon the power of the trans-
mitting station and thc sensitiveness of the
receiving apparatus. Increasing the size of the
tuning' coil does not in any way affect either of
these essential conditions, but- merely increases
the range of wavelengths to which the receiving
set can be adjusted. Incidentally, the high- -power
long-distance stations usua]ly employ long wave-
lengths, so that. for reception of their signals a
large tuning coil would be required, and although
reception of signals from this class of station may
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be obtained over great distances, it is entirely due
to the high power employed.

P. J. P. (CLAPHAM) asks how it is
possible to adjust a valve (o various points
upon its characteristic curve.

The actual adjustment consists in giving a poten-
tial to the grid so that the anode current is main-
tained at’ the desired average value. By includ-
ing a number of dry-cell batteries in the grid cir-
cuit, it is pgssible to give to the grid any desired
positive or negative potentiat. ~ The diagram
herewith shows these cells introduced so as to put
a negative potential of from 14 to 4} volts upon
the grid, an adjustment which is ‘of particular
value when using the valve as a low-frequency
amplifier.  Another method of effecting the
desired grid control is to connect a potentiometer
across the filament hghtmg battery and connect
the potentiometer slider to the grid, via the tuning
inductance. By this means the grid condenser

can be controlled from zero (the potential of the
negative leg of the filament) to either 4.or 6 velts
positive, according to the voltage of the filament
lighting battery.

i

L. M. G. (WANDSWORTH) inquires as to

. the function of a telephone condenser.
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In the simple case of a crystal receiver, the tele-
phone condenser acts as a reservoir for the uni-
directional radio-frequency impulses which come
from the crystal, storing them and discharging
them through the telephones in the form of audio-
frequency impulses. This is a somewhat complex
point, and for a full explanation reference should
be made to a’ good text-book of wireless theory.
In valve sets this condenser-is often provided-to:
perform a second functior of by-passing radio-
frequency impulses, the passage of which would
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otherwise be blocked by the high impedance of
the phones. This is the case when the phoncs
are connected to the plate circuit of a detector
valve, which is used for reaction purposes.
When low-frequency amplifying valves are used
a condenser. to perform this duty is necessary
across the primary of the first intervalve trans-
former. In either case a good value for this con-
denser s 0.002 ulf.

N. M. D. (SYDENHAM) inquires how
many valves must be used to work a loud-
speaker efficiently.

T3 number varies with the efliciency of the
receiving aerial and its distance from the broad-
casting station. The following figures, however.
assume an average-size outdoor aerial, and
should give a general idea of the required amount
of amplification :—

Up to io miles—crystal and two low-frequency
valves. '

Up to 10 to 40 miles—H.F., detector with reac-
tion and L.F.

Up to 40 to 50 miles—H.F., detector with reac-
tion and 2 L.F.

Over. 8o miles—2 H.F., detector with reaction,
2 L.F.
These are the minimum number of valves for
consistent reception and without much skill in
manipulation.

D.N. G, (WOOD GREEN) inquires whether
there is any special point to be observed
when making the connections to grid con-
densers and grid leaks.

The primary object should be to keep these con-
nections as short as possible. It is particularly
important to keep the connections between the
grid of the valve and the grid condenser extremely
short, the ideal arrangement being to solder the
tag of the condenzer direct on to the grid pin
of the valve socket. - This arrangement not
merely reduces undesired reaction effects, but it
also helps to reduce inductance from lighting and
power mains, near-by generators, etc. For the
same reason the lead from the grid to the grid
leak should also be kept short. The lead from
the grid leak to thé filament (whea this method of
connecting is used) need not necessarily be short

A. C. H. (LEWISHAM) is constructing a
frame aerial for the reception of broad-
casting and asks for particulars.

The winding should consist of 12 turns of bell
wire or No. 20 S.W.G.-d.c.c. copper wire in the
form of a square, 36- to go-inch size, the turns of
wire being spaced about half an inch apart.

BOOKS.

From the number of querles we receive
from readers it would seem that it is
not known how adequately do Radio
Press Books deal with the subject of
Wireless. A full list of our publications
may be found in our advertisement :
pages.

.......................................................................
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JUST OUT !

—but I don’t
understand
Circuit diagrams

HEN a wireless enthusiast
‘/‘/ decides to build his own Set,
his first job is to study the
necessary wiring diagram. And that
is where quite a number meet their

‘Waterloo.

Those of us who can read circuit
diagrams as easily as we can our
morning paper are apt to show but
little sympathy for the extreme
novice making his first flounders into
Wireless.

Radio Press, however, appreciate
that the correct reading of circuit
diagrams is the first essential to the

" successful building of a Set, and are
publishing an entirely new Book which
completely cuts out this difficulty.

Every circuit diagram in *“ Pictorial
Wireless Circuits’’
is shown pictorially—
that is to say, the
actual components
used are drawn in-
stead of conventional
signs for them. Thus
there will be no ex-
cuse, for example, for
any enthusiast not
knowing the correct
positicn for his fila-
ment rheostat.

Altogether over 70
circuits are shown,
ranging from simple’
Crystal Receivers to
more claborate Multi-
valve Sets.

-
| : . |
| Pictorial }
| ;
| Wireless i
. G
} Circuits |
| by !
} OSWALD J. RANKIN |
| |
| |
’ J

From 1/7%
Belle 1. 6 POst

sellers free

If difhculty in reading Circuit
diagrams has hitherto prevented you
from building or improving your
Set—get a.copy of this Book to-day.
It will be eighteenpence well spent.

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

Radio Press Deries o, 8.
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ADVERTISEMENTS.

WECONOMY SETS

incorporating the

WECOVALVE.

The” WECOVALVE (Pea-nut type) is the most
economical valve exi-tent, requiring only 0.25 of an
ampere at 0.8 to 1.1 volts, and having more than
twice the life of tungsten and other dull-emitter valves.

It can be used either as a Detector cr Amplifier, and
operates off a single dry cell:

Filament current 0.25 amp.
Filament Voltage 0.8 to 1.1 volts.
Detector Plate Voltage 17-22 volts.
Amplifier Plate Voltage 22-45 volts.

Dimecnsions § in. diameter by 2§ in. long.

Price £1 1037.

No. ¢£080.

Crystal Set wity Dotuble
Amplification.

The WECONOMY AMPLIFIER No. 44010 is designed primanly to fit into the
“receiver compartment of the Western Electric Crystal' Pattern Receiving Set. Two
Wecovalves are used and no accumulators are therefore necessary.
provided for two dry cells for filament heating and for a H.T. battery of 45 volts for the

plate circuit.

Complete with Western Electric high efficiency transformers, condensers, etc., and
clearly marked terminals, this Amplifier when used with a Crystal Set will reproduce
speech or music from a local Broadcasting Station in sufficient power to operate a Loud
Speaker successfully. If desired, it can be used to secure at least double the range of

“the Cry_stal Set by retaii?ing the Head Receivers:
Diniensions 6} in. by 5% in. by 3% in.

COLUMBIA RADIO “ A ™ CELLS
ARE RECOMMENDED
FOR USE WITH WECOVALVES,

Terminals are

" The WECOVALVE (Pea-nut type) can be used with

your existing receiving sets by the use of the
Wecovalve Adaptor (No. 44092), which has contact
springs faced with gold and silver alloy, to ensure
perfect contact with the base of the valve.

Dimensions 13 in. by 1} in. Price 3s. 6d.

The Wecovalve Socket is a small type bayonet socket
arranged for four soldered connections. The contact
points are faced with a special gold and silver alloy,
to ensure perfect contact with the base of the valve.

Dimensions 1} in. by 3 in, Price 1s. 6d-

Patent Nos. 175{0 (1915), 120093 (6641-1921).

The WECONOMY CRYSTAL RECEIVING SET No. 44080 is a combined crystal
pattern receiving set and two-stage Valve Amplifier. The Set, used for the reception -of
local Broadcasting Stations, will operate a Loud Speaker direct, or if desired the crystal set
portion may be used alone with Head Receivers.

The excellent qualities of the Western Electric Crystal Set are well known, and the addition
of the Amplificr, containing special distortionless transformers, and the particularly silent
operation of the Wecovalves, render this combination almost perfect in its reproduction.

Dimensions 8% in. by 8% in. by 7 in.

Weight 7 lbs.

A

A

No. 44010,

9. Small Two-Stage L.P. Amplifict
Weight 7 Ibs. for use with Crystal Sct.

WRITE FOR BOOKLETS—W.E.Co. 132/W. 528 and W. 529,

western Electric.Company Limifed,

Connaught House,

(WHOLESALE ONLY)

Aldwych, London, W.C.2.

Telephone : Central 7345 (9 lines).

Glasgow, Leeds, Birmingham, Manchester, Newcastle, Cardiff, Southampton, Dublin.
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Gaoemd A Valve for every Wireless Circuit.

“The Indispensable Link.”

The artiste at the Broadcasting Station makes use of Hhis
utmost skill to provide you with a first-class entertainment.

Do you enjoy the light and shade of his playing, does your
receiver reproduce his exact tones and words, or do you get
muffled and indistinct sounds ? The quality of received signals
depends so largely upon the valves used in- the receiver that
Mullard Valves have come to be regarded as the indispens-
able link between good transmission and good reception.

There is a Mullard Valve specially suited to your set ;
ask your dealer for booklet M3, or drop a line to us.

ullar

Advert.: The Mullard Radio Valve Co., Ltd., Balham, London, S.W .12,
You CANNOT be out of WireELESs WEEKLY because it brings BIG Business.




WiRELESS WEEKLY

ADVERTISEMENTS.

Increased Sales

make

PRICE REDUCTION

possible in

SPRING
TERMINALS & CUP

All prices are reduced as follows:

British
Patent

No. 4, Lacquered.
10d. each.
Ebonite Top.

No. 1, Lacquered. No. ;,Lacquered.
9d. each. 4id. each.
Ebonite Top. All Brass.

Will hold a hair without harm.

Full capacity No. 10 S.W.G. Grips different

stze wires.
DEPRESS KNOB! INSERT WIRE! LET GO!1
All 1d. each extra, Nickel Finish.

The New
4%(1. each. Super-sensitive
Lacquered. “ REFIONE &’
s BA X I CRYSTAL,
o Prices
Hatent €d., 9d., 1/~
No. 20606,

PULL KNOB! INSERT CRYSTAL! LET GO!

Obtainable
from all Wireless Dealers.

ELECTRICA
REFTY Xssiiances LID
2, Featherstone Bui’dinge, Holborn, London, W.C.1.

'Phone: Chancery 8264.

DECEMBER 5TH, 1923 iii

Buy British Goods Only

THE LATEST

DULL EMITTER

m\\\\\\\\\\\

>
/.
/1]

7

TYPE AR'O6

This valve can be run off dry cells, thus banishing
accumulator troubles and reducing the upkeep cost to
a minimum.’ The current consumption at a filament
voltage of 2.5 volts is only .06 of an ampere. Another
feature of this valve is the special safety cap. (Prov.
Pat.) The filament pins are shorter in length than
the plate and grid pins. It is therefore impossible
for the filament pins to make surface contacts on
the wrong sockets. This, however, does not prevent
the valve being used in a standard holder.

SPECIFICATION :
Filament voltage ... ... 2.5 volts.
Filament current ... ... .06 amps.
Plate voltage 5o .. 20-50 volts.
Bulb diameter oo oo 31 m/m.
Qverall length oo 110mim,
Cap (Prov. Pat) ... ... 4-pinsafety

Write to-day for leaflets fully describing our range of Sets
and Parls. ~ If ‘your dealer does not stock, send us his
name and address. " We'll see that you get what you want.

Free on request. Just send a postcard for our
Mustrated Booklet “ The Thermionic Valve.”

The EDISON SWAN ELECTRIC Co., Ltd.
123/125, Queen Victoria St., E.C.4 & 71, Victoria St., S.W.1

Branches in all Cantractors to
principal  Towns. — H.M. Admirnlty,
Works:  Ponders i — War Office, —
End, Middlesex. Roval Air Force.
-

EVERYTHING
S ELECTRICALL 2
s

You CANNOT be out of WireLEss W EEKLY because it brings BIG DBusiness,



iv. WiReLESs \WEEKLY ADVERTISEMENTS,  DECEMBER §TH, 1923

A Revolution in B.B.C. Receiver Design!

The “Marvellous

MECOPHONE

One Valve Recerver

It embodies a new and patented circuit with
all the efficiency of a ** super-regenerative "’
circuit without its drawbacks :—complication,
instability, hand-capacity effects and difficult
tuning. No crystal to adjust. No. low-
fre-uency trans ormer to distort. Like
Samson’s riddle, it combines * Strength with
Sweetness,””

Both in volume and purity of toneit is'defi-
nitely better 1han the best two-valve B.B.C.
model on the market, and equal to most
thiee-valve models. It will receive, on a
good P.M.G. aerial, all the B.B.C. stations at
* phones-on-talle * strength or work a loud
speaker within “ crystal range *’ of a station.

It is perfectly stable—no whistling or
howling.

It is extremely simple to tune—no hand-
capacity effect.
Two tuning conirols only—coarse and fine.

7 The tone is absolutely pure—no self-
oscillating or ** dual amplification *’ (o
cause distortion.

It is compact (9” X 8” high), and the valve
s enclosed.
polished mahogany and nickel plate.

And the price isonly ... ... £8 15 0
B.B.C. Tariff ... ... 10 0
Valve, Battemes and 'Phones £4 10 0

Order early to avoid delay in delivery, Trade enqulnes

invited,
MANN EG ERTON
. G Cco,, LTD,
Manufacturers and Patentees,
LONDON : NORWICH : IPSWICH :

156, New Bond St.  21[3, King St. 39, Prince St.

It is beaulifully wmade and finished in.

 BEWARE -OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK % ON EVERY GRID LEAK.

WATMEL VARIABLE. GRID LEAK

(Patent No. 206098).

The Resistance is
steadily Variable
between { to §
megohms. Only
requires a 2in. hole
in panel for fitting.

Suitable for use in
any circuit, and
improves the work-
¥ ing of any valve
detector. (50,000
| to 100,00 ohms for

PRICE 2/6 each. the S T.100 Circuit.
The best Variable Grid Leak made, Price 3/6.)

WATMEL WIRELESS Cﬂ Connaught House, 1a, Edgware Road

*s Marble Arch,W.2. T¢/.4575 Paddington.

Ernuumm Eucmlc

Tre “EEC" " XTRAUDION"VALVE

is being used by the leading Radio Experi-
menters for detection, high and low fre-
quency amplification, power amplxﬁera and |

low power transmission. Price 15/~

USE “RECTARITE,” the synthetic

crystal that makes Loud speakers talk,
1/6 Large Specimen.

Write to-day for 40 page Radio -
&) Catalogue mailed post free, 4d.

Head Office : 10, FITZROY | Showmom: : Branch and Wor/cs
SQUARE, LONDON, W.1. | 303, EUSTON RD., N.W.1. TWICKENHAM.

Trustworthy Components
on a New Principle

VERY BOWYER- LOWE COMPONENT
E is mounted on a circular flanged ebonite
panel which fits fush in a hole bored to

receive it on the Experimenter’s own base-
board. This may be of wood.

In a short time excellent receiving sets can be
assembled without any tools except that re-
quired for cutting the circular holes We
supply such a tool for 2/-.

Every component is thoroughly well made and
carries our complete guarantee. Prices, too,
aré thoroughly reasonable.

No. 56. Valve Holder oeo 1/8
» 59. Valve Panel, wnl: plam Rheostat ~ac 8/(')
» 60. Valve Panel, with Vernier Rlxeostat 850 11/
. 53. Series Parallel Switch ... 5/3
. 42. Two way Switch .. 29

3d. extra for each way up to Twelve way 5/3
+» 32. Graduated Shielding Dial 26

Drop us a line to-night for illustrated descnptxve list of
B thcse trustworthy parts of- protected design. SALES.DEPT.

The Bowyer-Lowe Co., Ltd.,

LETCHWORTIH

Wholesale Distributors, SCOTLAND : Messrs, Robb Bros., Ltd,, 69, 1West

Nile Stre.t, Glasgow, and North Strect, Dundee. NORTH OF E NGLAND :

Mesksrs, “Wadsworth Sellers & Co., Standard Buildings, Leeds. MIDLANDS :
Messrs. Robb Bros., Ltd .+ 9, Barnstone Raati Noitingham,

You CANNOT be out of WireLEss WrEKLY because it brings BIG Business.
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~ ANOTHER WONDERFUL SELLING LINE
| ‘ R.E.C. ‘RAQUIP’ CRYSTAL SET

RE.C. “RAQUIP” Complete - Crysial
Receiving Outfit ... Listed at 3@ /
Including B.B.C. Fee ]

-

The Outfit includes -—
CRYSTAL SET AERIAL EQUIPMENT.
1 PAIR RE.C. 4,000 OHMS TELEPHONES.

This Ou_tﬁt, constructed ready for use, provides fine tuning
over entire Broadcasting Range. For volume and purity of
sound is equal to Crystal Sets sold at many times the price.

The whole Outfit packed and boxed
ready for mail, 30/~ subject.

Illustrated Price List on application lo—

The Radio Equipment Co., Ltd.

e 329, HIGH HOLBORN, W.C.1

[ENECTRICAT woRws

Reductions in Price

HE prices of the famous Fuller * Block ” Batteries have been reduted generally and the
sizes considerably extended.  If you want belter results with far less trouble and

expen:e—specify Fuller’s. Not onlyis the output double that of ordinary plate type batteries ﬁmums == m 5
of the same rating, but the charge is retained for months when not in use, internal BATTERI
“shorting ” is impossible, and the solid chonite ¢ases avoid fire risks and acid leakage. = E

Fran

S i O SRR AR © ©0 0 ¢ © © © 20 SR 0 2 We invite you to visit our London Depot, 58, High Street,
. W.C.2, and inspect them for yourself. Write io-day for

g . Catalogue No. 315—it PROVES the superiorily of the
g 6 VOLT LT ‘“ Block’' Battery, and ccnlains full pdrticulars of a range
: i : of wireless parts which especially appeal to constructors.
BWX.6/24 .. £1 9 3
; B.WX.6/30 ... 114 ¢
. B.W.X. 6,45 200

B.W.X.6/60 ... 286

B.W.X.6/90 ... 389

B.WX.6/120 ... 4 76

B.W.X. 6/160 ... 570

B.W.X. 6/220 ... 611 0

30 VOLT H.T.
HT.1.. .. f$1100
U
You can obtain these batieries from
any of our Service Agents through-
outthe Country. Additional Agenis
are required in districts not yet
covered, Dealers should writeto-day.
‘JUL_LJJaJJ_UJu
? .
rahe:  FULLER’S UNITED ELECTRIC WORKS Ltd. Tdrans:

Hford 1200 (6 lines). Woodland Works, Chadwe'l Heath, Essex. * Fuller, Chadwell Heath.’

You CANNOT be out of WireELEss WEEKLY because -it brings BIG Business.
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DusiLIER
"ANODE
RESISTANCES |

-~ "DUBILIER

Actual size.
These resistances are the result of careful rescarch and experiment,  They arc submitted to a test of 200 volts D.C, and are

GUARANTEED TO REMAIN CONSTANT

Price, complete with holder as illustrated .. .. 5/6
Made in resistances of from 20,000 to 100,000 ohms.

THE DUBILIER CONDENSER CO. (1921) Ltd., Dept. G,
Ducon Works, Goldhawk Road, London, W.12

Telegrams : ‘Hivoltcon, ’ Phone, London.” Telephone : Hammersmith 1084. EP.S.19

THE
%9
“ATLAS SUPER COIL.
oL min Wave length
_ 2250/23. ' e
The WADE Lathe /’_‘ Covered.
. MAXIMUM | L MINIMUM
You Know the parts are right AR-SPACE | N EE
if you make them yourseii v R
You can make all your Wire-  ......coooiiiiiinnenn ONCE ALWAYS
less parts on the Wade Lathe, The 1 TRIED USED...
easily and cheaply. 1It’s the : : R
handiest tool for turning, @ WADE
boring, facing and drilling. : o
Turns material up to 12 inches Lathe : Pn(.:es c.m ASk,f or Catalogu&of
by 4. British made, strongand | as : Application, Radio Components.
inexpensive.  The slide rest : illustrated |

travels whole length of bed and £2.10.0 : Manufactured only by
is fitted with cross feed as well. - - :
Sold by leadmg Tool Dealers. At B . L : H. CLARKE & CO. (M/cr-) Ltd-
Reodio Engineers, ATLAS WORKS,

Send for Illustrated Leaflet W.12,
OLD TRAFFORD, MANCHESTER.
C A V SMALL TOOLS LTD‘! Tc!cf)hon‘e Nos, : Telegrams:

181 Queen Victoria Street, LONDON E C 4 683 & 793 Trafford Park. PIRTOID, Maudnesjcr.

You CANNOT be out of W[RF.LESS-'VVF.EI\’LY because it brings BlG Business.
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“IGRANIC”
SATISFY

149, Queen Victoria Street,
LONDON.

RADIO DEVICES

VARIOMETERS. BATTERY POTENTIOMETERS.
Type *H.” For use with crystal and valve (Patent applied for.)
sets, Wave length range approx. 150/600 “Igranic ” Battery Potentiometer furnishes the
metres with P.M.G. Standard precise control of the plate potential so neces-
Acrial ... Price o sary for the successful operation of the sensi-
Type “S.R.” Desxgned for secondary and tive detector valve.
tuned anode circuits. Wave leugth 18 / Resistance 300 ohms. Adjustable con- 7 /
aprrox. 150/603 metres ... Price H tact fingess. Nickel finish ... Price -~

Works : Write for Lists

Elstow Road, BEDFORD. YIS

your set—it must be in perfect condition
the festive seasen. Here
are some offers to ensure
its efficiency. If unable
to call, write for
catalcgue and send your
order by post.

TAPPING KEYS.

‘Well finished and accurate work-
ing. Mounted on polished wooden
base. Length of mpplng key base

Siin. x2) fm ..
Ble= o] port 01, 3,6

Larger key, similar type to illus-
tration. Mounted on polished
walnut base 4] in, x 2 in. x | ins.
with two terminals  Price 4 5
Post 6d. /

The “SONUS”

manite " i3 the only frequency valve gith gmall black handle, together with the necessiry contact
crystal that can guarantee to your B.B.C. Or 5145 complete with fixing nuts.

GAMAGES

Now that Christmas is almost upon us, loock to [

For best results use UTILITY
PANEL.
PERMANITE For use in adding
St zhis Fanel ULLER'S BLOCK
Beta. panel,
Regd. No. 438341 fiihed 1o pol abed F! L LESS
mahogaay box w
CRYSTAL Shonlte top, lnc- ACCUMULATORS.
P d. hmﬂl:ml: Special oﬂ:r O'Stoef
I t engraved, make Governmen! c
:;v‘;:ry;sveicthtamtr'f::n:le:t‘ﬂ:; the adding of low UNMOUNTED SWITCHES, b:t“:bsolu!ely unased,

station.  Gamages ** Per- frequency or high Thege switch parts are niekel-plated and consist of double awitcharm 2  volt, 10/ Post
40 amp.

for

A whisker for every Crystal.

Arm only with six whiskers

1f-.

to Gamages and see the wonderful Bazaar, sent poat free. *phones. Post 6d.

THE ¢ KOOBEE ' MULTIPLE
CRYSTAL DETECTOR.

The detector with many good points. Gives you the
choice of six diiTerent whiskers. 8olid Gold, Bruss,
8olld 8ilver,  Copper, Phosphor Bronze,
Hpecial Alloy. Price with three crystal cups

a/9
2/3

Post free.

ig any other crydtal 4 volt, Poat
.':'Sieff'ﬁf‘?'é.’;iu.ch‘iafy st o very smple Single Pole, changeover .. . .. .. .. 1/ o 21/- 4 o
sensitive and remains in matter. 8izc 8 in. Double Pole 2/3 40 amp. 31 /6 1/6
adjustment longest ;usm’lneo:n?lzu :\gfl-x - - . o o " Post free. Boxes to hold 5 of these, -
sl;g‘éeimeger .,hr?? /6 wiring dlagrams Customers are invited to consult us on any ;‘:‘edfr‘:‘ iid :;’ghc“ﬁ: THE MULTI 'PHONE PANEL.
Post. free. and in- problems with their sets. OQur assistanis are Postage extra,  Five This is the perfect addition for auy Wireloss Set
“mc;‘rl;:: 20/- always ready to help and advise. Come along Accumulators and box when it is required to use ecveral llﬂh" 01

/6

A. W. GAMAGE, Ltd.,, HOLBORN, LONDON, EC.1

Cheapside Branch: BENETFINKS.

“EL-BE” ANTI-CAPACITY HANDLES.

Fised by Suction—Removed in a sccond.
A Tvpe for Horizontal working. Price 2 2 each
C Type for Vertical working. Post / free.
A perlect combination with the * EI,-BE"’ Coil Holder.
g Ask your DEALER for them.

“EL-BE” INSULATING PANEL BUSHES.

Experimenters save cost of EBONITE.
;B.A. Pillar-Termlnals with one BUSH, 2[- doz,
L]

Our New

- obtained.

(wlth nut und wuher)
Extia BUSHES Tenpence per doa.
Rurhen tested for ingulation to 25,000 volte,
YOUR DEALER WILL SUPPLY YOU,
LEIGH BROw,
37, Sidmounth Sireet, Gray’s Inn Road, LONDON, W C1,
Telephone :. Museum 4547,

‘ ! NEW
Neo. Screws. p— ﬂ No Clamps. I IDEAS.

KEEN
PRICES.

——

“QUALITY”

WIRELESS COMPONENTS

List which was in such demand

at the Wireless Exhibition can now be

Write or call for free copy.

E AGLE ENGINE%!;I};J\% cCKO, LTD.,

LONDON SHOWROOMS : 8, GREAT RUSSELL STREET, W.C.

Yo: CANNOT be out of WirRELEss WEEKLY because it brings BIG Business.
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Full instructions
for building this
fine S.T.100 Set :

HE tremendous success which foliowed

I the publication’of constructional articles

% _ dealing with the S.T. roo Circuit and the

heavy demand from ourreaders for further articles

on the same subject, has lead us to place on the

market an Envelope containing the fullest details
about it.

This Envelope can be, bought by anyone in fuil

confidence that with the least amount of mechan-

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

SIMPLEX RADIO CHARTS.

i imi i 2 » B e j blished a further series
CCleipaRSLe I SRETRICTCg: gaaSy WE o‘f‘at;;velll;?es?‘;ac‘h 2f which contains a

full size chart ¥or building a Valve Recciver

illustrated above. !
(see below) together with a boolklet wkich explains

But even more important, this' Envelope con-
tains working hints and instructions which will
.prove invaluable to anyone operating a Reflex Set
for the first time.

We have aimed, in fact, to make the material
contained - in- this Envelope as

exactly the components which are required ‘ for
the construction of the Set.

No. 1.—A Two‘-Vaivg Receiver .. .. Va
No. 2.—A Three-Valve Receiver . U

)

comprehensive- as possible.. Why ., No. 3.—A Four-Vaive Receiver .. ... U~
not get one to-day and .start '
building this most fascinating of Fronm all ]
» Receiving -Sets ? ~ booksellers or .
From all -Booksellers . direct (postage ‘2d. extra.) ‘

RADIO PRESS Ltd—Devereux Court, STRAND, W.C.2.

Gilbert Ad.

You CANNOT be out of WireLess WEEKLY because it brings BIG Business.
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LRI TR PRI

LTHOUGH the COSSOR—with its
hood-shaped Anode and Grid—can
a'ways be depended upon to rénder a good
account of itself during critical scientific tests,
yet it is as everyone's work-a-day Valve
that it gives the most gratifying results.

If the Aeria! is poor and badly screened
the - extra amplification produced by the
COSSDOR will save the day. If the Set is not
too efficient and the user possesses more
enthusiasm than skill. then the COSSOR
can be relied upon to pick up distant stations
clearly and distinctly.

Or, if the Loud-Speaker is to be called upon
to deliver. extra volume for dancing the
COSSOR' Valves can be given addit.onal
H.T. voltage without creating the slightest
trace of distortion.

NARMNMARANANNATAN G MU VLTI TR A LN T LTI

In short, although the discriminating select it
for its technical superiority, we are more
proud of it as being Britain’s choice {or the
best Valve for everyday use.

Advertisement issued by
Cossor Valve Co., Ltd.,
Highbury Grove, N.5.

You CANNOT be out of WireLEss WEEKLY because it brings BIG Business.
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..t RadioValves | ...

£ howto use the

By &

ohn Scottia 9gary

y F.Inst.P
= L] ol »
|
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I 4 "o [
; |
]
— + smp,. - 7 b 11 T
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T cal 1 \ I (EpUEAREEsSsa R FRANNEARA) 18 19

st -—a complete course of
PUBLISHED! , .
instruction on the Valve

O make real progress in Wireless
you must be able to understand
the principles of the Radio Valve.

The importance of this cannot be em-

hasised too strongly.
Can you answer 3 o

these questions fully C) While there are several Books on the

Valve by the same author, none of them

What is meant by Reactance- covers quite the same field as ‘“ Radio
capacity coupling ? Valves and how to use them.’’
Which is more selective— )
“ Tuned Anode f o;{ F Reaci This Book is rather more elementary
0k il in its appeal and should be extremely
What is Reaction ? useful to those who are beginning to take
What is meant by ‘ Dual a more serious interest in Wireless.

Amplification "’ ?
Its explanations are most lucid and
Wikt s B aperiodl trans- graphically illustrated by a very large
former and its advantages ? number of diagrams. It is a Book which,
although dealing with a difficult subject,
is most fascinating and intriguing in its

How is self-oscillaticn caused ?

2 / 6 appeal. A Book which ought, in fact, to
be on every wireless enthusiast’s book-

gy s 1.2 shel.

publishers,

RADIO PRESS, LID., It is written from the point of view of

WX Couty Strand, the man who is going to use valves.

Radio [Press Deries Mo, 12,

You CANNOT be out of WirELEss WEEKLY because it brings BIG Business.
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W. G. PYE & CO.
- 7 : Manufacturers of Physical and Electrical
Instraments,

Granta Works,

Gecmry

el CAMBRIDGE.

CAMBRIOCE ENG

If you are building your own set, and want
the best components, you must use our :—

Tuning Coils,
Coil HHolders,
Switches,

. Condensers,
: B
TWO-VALVE RECEIVING SET (Ne. 520.) P 4
Price, including all royalties (less Valves) .. €12 1) 0 Panels, etc.

Peice, .including Headphones, Valves, - Batteries, .. '
etc., and all Royaltics .. £1810 0 Complete Receiving Sets of 2, 3, and 4
£1010 0 Valves also supplied.

Two Valve-Power Ampliﬁer of. ‘ simil;a.r
design. Price .. o . .3

alll ,,””,RES'UZ‘ TS !|||||nmnn,'-

=

CHANGE OF ADDRESS.

J. FRANCIS

147/149, Newirgton Causeway,

WERELESS WEEKLY s~ Elephant and | Castle, S.E.L

VERNIER AIR Wheleszle Factors

DIELECTRIC CONDENSER

IHTRTRT

HTHITE

will bring vou

OF
BUSINESS
EDISON BEILL
I+ is as good an ad~ SPECIALITIES
vortising medium  as L s

TWIN DETECTORS.
FIXED CONDENSERS,
from .0001 to .006.
GRID LEAKS, .5,1,2 & 3 megs.
AUTOMATIC EARTH PLUG.
JACK SWITCHES.

‘“E.B.’”” CRYSTAL SETS.
DIALS, KNOBS, ETC.

MODERN WIRELESS.
Rates for both publications on application to—

Scheff Publicity Orpanisation

Ltd.
125, Pall Mall, London, S.W.1. |

to MAIN  CONDENSER. Lists sent on application.
No. 2. "Phone : Regent 2440. Liberal Discount to Dealers. DE ALERS ON LY
Al W]

You CANNQOT be out of WireLEss WEEKLY because it brings BIG Business,

0003, 10/~ 0005, 12/ 661, 15/-

FIXED VANES arec Adjustable
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i, WireLess WEEKLY,

‘WIRELESS WEEKLY SMALL ADVERYTISEMENTS.

PREPAID Advertisements are accepted under this heading for Wire-
Jess Apparatus and Parts WANTED or FOR SALE, etc., at the rate of
1s. 6d. per line, MINIMUM THREE LINES,

Advertisements should reach Scheff Publicity Organisation, 125 Pall
Mall, London, S.W.1, LATEST by first post FRIDAY preceding date
of publication. e

The publishers are not responsible for clerical or printers' errors,
but every care is taken to avoid mistakes.

4 VALVE ASHLEY SET, reaction, B.B.C. stamped, including 2
accumulators, 1 H.T. battery, 1 full-sized amplion. Insured for £75,
Sale £35.—HiH, 383, Kentish Town Rd., N.W.5.

3 VALVE SET, tuned anode, plug in coils, mahogany case, ebonite

top, receives American broadcast, professionally made, £10 ; Peto
Scott panel and box, wired as 2 valve receiver, 10/~ ; variometer, colls
and condensers for above, 10/ ; ten Discol transformers (50 to 400),
two sets, 10'- 'each ; Ocjah transformers (1 to 4), 2/- each ; 1 pair
Brown * A '’ patt. phones, 300 ochms, £1 ; 1 pair army ditto, 10/-;
€xchange entertained.—Knowles, 55, Denmark Villas, Hove.

3 pairs ear 'phones, low and high tension batteries, wireless pole
and aerial, £16. Seen Weybridge.—Box 342, Review Press, Ltd.,
13, Little Trinity Lane, E.C.4.

2 VALVE WIRELESS set for sale on stand complete with 2 valves,
i

T LAST! A reall{ genuine Crystal, loudest yet produced, sensitive
all over, 18 post free ; money returned if not satisfled.—C. Hatton,
45, Eglinton Hill, London, S.E.18.

PECIAL CHRISTMAS OFFER.—The neatest, most compact and

efficlent LF transformer ever marketed, original price, 15/~ ; Special
Offer (one week only), 10/6 ‘each, post paid.—Bain, 20, Waghorn St.,
London, S.E.15.

OME CONSTRUCTORS ! Send for our lists of parts ; lowest prices,
best value. Save pounds by dealing with Webb and Goward,
Caxton St., Market Harborough.

B B.C. Crystal Sets (stamped'.—Agents wanted for districts within
* 25 to 30 miles of any broadcasting station. Prices from 7/9 to 13/9
each ; every set guaranteed.—Simons, 100, Houndsditch, London, E.1.

2 VALVE SET, HF and Det, ali broadcasting clearly received at
Brighton ; price, £2 40s, carriage paid (no accessories).—Phillips,
64, Ewart St., Brighton.

FOR the Experimenter.—%in. square copper rod, tinned, fine for

wiring panels, 2 ft. lengths, 3/~ doz. ; ribbon aerial, 100 ft. 3/-.
Mark IIT* tuners, army condensers. Send for list.—Spark's Radio
Supplies (Dept. W.), 43, Gt. Portland St., W.1. Trade supplied.

-VALVE exberimental cabinet with coil holder and coils, £20.
*” Complete with D.E.R. valves, batteries and 'phones, £30.—Goodwin,
Chemist, Spondon, Derby. -

BARGAIN.—New Magnavox 3-power valve amplifier with 3-power

valves and 300 volts H.T., cost £30, sell £20. New Sterling

intervalve transformer, cost 30s. sell £1.—May, 220 Clarence Road,
Kentish Town, N.W.1.

SELECTONE.

Fit your wireless set with Selectcne Super
1 Radio L.F. Transformers.

I A most gruelling test has lately been
carried out by the National Physical
Laboratory, and results are such that
we will send complete copy on request.

BRITISH ELECTRIC & TRANSFORMER CO.,
Brent Green, Hendon, N.W.4.

See page xv.

CABINETS YOU WANT

PICKETT'S Cabinets—they're good value, from 1/6 each,- highly
polished. Cabinet Works. Albion Rd. Bexley Heath, S.E,

ADVERTISEMENTS.
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NI RESULTS !HHHIIIIHHH’:__'—_‘

WIRELESS WEEKLY

- will bring yoh
BUSINESS

It is as good an advertising medium as
MODERN WIRELESS.
Rates for both publications on application to—

SCHEFF PUBLICITY ORGANISATION, LTOD.,
No. z. 125, Pall Mall, London, S.W.,1,

NIRRT Phone Regent 2440.: 1 LIIITHININIELN
: b

-

fl

HEHERITne

RIS

B

Ex-Government
Steel Masts

Large diameter steel tubing (2§ imches). very
strong, extremely light, socket joints, 11-ft-
lengths, non-rusting finish. Cannot be repeated
at double the price.

Complete with pulley, guy wires, anchors, cleat,
and wire femsioners +—

¥

27} feet - - 25/. 38} feet - - 38 -
33 , - - 3. 44, . - - 49
Carriage paid.

TUBULAR GATE CO,, Ltd.,_
Lord Street, SOUTHPORT,

Radio [Press Information Dept.

2/6 QUERY COUPON 2/6

WIRELESS WEEEKLY. Vol. 2. No. 21. December 5, 1923.

(This coupon must be accompanied by a_postal order of 2/6 for each
question, and a stamped addressed envelope.)

AMATEURS—HAVE YOUR PANEL NEATLY ENGRAVED.

It is permanent and far superior to scales and tablets,
Panels drilled and engraved, delivery by return of post.
ESTIMATES FREE.

We also make steel and brass dies for marking panels,

dials, etc. in quantities. ;

T. R. FRANCIS, 28, GLOUGESTER ST., CLERKENWELL, LONDON, E .1

— -Fix your Crystal in :
GOLD SEAL PLASTIC META

1t is positively the best contact possible, and results in
LOUDER AND CLEARER SIGNALS. .
Guaranteed to contain nmo mercury. Price 6d. per packet, sufficient for
3 to 4 crystal cups. Of all Wireless Stores,
Wholesale Enquiries {(or sample 6d.) to :
SAMUEL LEVY, 53, Ben Jonson Road, Stepney, London, E.1.
= i

u_’(l'le for Lists W.L.

EBONITE

Sheet rod and tubing in all sizes kept in stock and cut to any
required size while you wait, or sent by post on receipt of cash.

WE CAN TURN ANYTHING IN EBONITE.
BURGE, WARREN & RIDGLEY, LTD,,
81/92, GREAT SAFFRON HILL, LONDON, E.C.I.  'Phone 8572 Cenral.

You CANNOT be out of WireLEss WEEKLY because it brings BIG Business.
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—a new DBook giving
complete constructional

details and drawings.

VERY time the wireless enthusiast wants to
build every part of his Set. Not only does
he save money, but he is able to appreciate

better how each individual component works.

It is not uncommon to find that thé man who
is sufficiently painstaking to make his own com-
ponents will get better results from a 1-Valve
Receiver than many will get from 3-Valve Sets.
Fhis is merely because he has the patience to
experiment and to be continually making adjust-
ments for the improvement of his reception.

If you are contemplating making additions to.
your Receiving Set, why not get a copy of Home-
built Wireless Components and start making
some of the parts yourself-? With the technical
data given and the very clear diagrammatic
sketches, you can’t possibly go.wrong.

Remember, every article described has been.
actually built up and subjected to thorough tests,

Published by
Rapie Press, Ltp,
Devereux  Court,
Strand, W.C. 2.

ome = built

omponents

2|6

From all Booksetlers or |

2/8 [{aasl'fne direct.

P

Radioc Press Series Do

16

R.P.

You CANNOT be out of WireLEss W EEKLY because it brings BIG Business.
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JUST PUBLISHED.

"ARE YOU GOING TO STAGNATE

Radio Valves and How to Use
Them. By John Scott-Taggart,
F.Inst.P.

This volume constitutes a com-
plete course in the theory and
operation of the thermionic valve,
commencing with such elementary.
considerations of its working as
will enable the absolute beginner
to tackle the subject easily and
leading right on to the theory of
such recent developments as the
Flewelling circuit.  The text of
the book takes the form of ques-
tion and answer, the questions
having been carefully framed to
bring up the difficulties which pet-
plex beginner and advanced ex-
perimenter alike in such a way as
to settle the problem once and for
all in the mind of the reader. A
special feature of the book is the
plentiful use of pictorial dia-
grams, which have been specially
drawn to show the relation
between a theoretical circuit dia-
gram and the actual wiring of the
corresponding receiving set.

2s. 6d. NET.

Twelve Tested Wireless Sets and
How to Build them. By Percy
W. Harris.

As one of the most popu-
lar writers of constructional
articles, Mr. Harris has described
in Modern Wireless and Wireless
Weekly a large number of ex-
tremely practical and useful

ORDER

receiving sets, and .certain of
these designs are  brought
together for the first time in this
book, together with information
and description not previously
published. A new set of special
interest’'is a three-valve Reinartz
receiver of original design, incor-
porating - a stage of high-fre-
quency amplification in such a
way that the original virtues of
the Reinartz circuit are preserved.

Every set has been constructed
by the author himself and exhaus-
tively tested, and therefore the
reader may feel confident that
each one is a thoroughly practical
design. The earlier designs have
been amplified and several addi-
tions suggested by the experienge
of readers have been made.

2s. 6d. NET.

More Practical Valve Circuits.
By John Scott-Taggart, F.Inst.P.
Another book on the general

lines of the perenially-useful

‘“ Practical wireless valve cir-

cuits.”’ Besides a great variety

of standard circuits of all sorts,
the volume contains all the latest
developments in super-regenera-
tive, Wlewelling and reflex
circuits, ‘including STys, ST;6,

STioo, and a number of original

and hitherto unpublished circuits.

Each circuit is accompanied by a

short description and some useful

FORM.

Make sure of obtaining your SIX SPECIAL ISSUES
by completing this form and handing it to your news-

agent without delay.
PLEASE SUPPLY

ME

WITH WIRELESS

WEEKLY FOR SIX WEEKS COMMENCING WITH
THE DECEMBER 12TH ISSUE,.VOL. 3, No. 1, AND

UNTIL FURTHER NOTICE.

Signature....... .
Address.. ..

THIS WINTER?
BOOKS FROM THIS LIST.

CHOOSE YOUR NEW

notes on its working. Correct
values of all the components in
each circuit are given. The book
is attractively bound in cloth.

3s. 6d. NET.

500 Wireless Questions Answered. .

By E. Redpath and G. P. Ken-
dall, B.Sc.

One of the first things that the

beginner in wireless discovers is

that there is an amazing differ-

ence between understanding the’

general principles as expounded in
an elementary text-book and pos-
-sessing the really practical and
detailed knowledge required to
construct and operate wireless
sets successfully. ‘ goo Wire-
less Questions
been compiled for the express
purpose of bridging the gap and
solving all the problems which
confront the beginner when he
turns to the practical side of
wireless, explaining the ““ why’
of many things which even the
more experienced experimenter
often does not understand.

" The volume ‘is broken up into
sections covering all the principal
branches of the science and is
provided with a very full index,
so that any required piece of
information may be readily found.

2s. 6d. NET.

Pictorial Wireless Circuits, ﬁy

Oswald J. Rankin,

The ideal book for the beginner
who finds it difficult to wire up a
set from a circuit diagram. Each
component is represented pictori-
ally and the actual wiring is
shown, so that no technical know-
ledge is required to assemble a
set. A variety of good standacd
valve and cr ystal circuits are
given, each accompanied by. use-
ful notes and the values of the
components, besides a miscel-
laneous™ ‘section of switching
arrangements, etc., and a useful
data section.

1s, 6d. NET,

You CANNOT be out. of \’VIRELEsc Wi EKLY because it brings BIG Busmevc
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200,000
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have been

ADVERTISEMENTS.

MAGNET LETTERS

supplied by wus

to

WONDERblGN S of HOLBORN. Each letter is a perfect Magnet.
Hence our knowledge of what a Magnet should be, and our ability
to produce the BONTONE PHONE ynder mass production,

erIS-, MAGE

guarautee,

ing Factory

nental

offices,

damaged.

Points to Consider.

Every Phone

is sold under

Every Phone is tested before leav-

We are Old Established British
Manufacturers, whose object is to
cive complete satisfaction.

Why saddie yourselt with Conti-
Phones
unsciupulous Importars, with small
oftices und elaborate note-paper,
and NO GUARANTEE or hope of
redress if fouud faulty.

Originals of upwards of 100 un-
solicited testimonials and letters of
appreciatioun can' be seen at our

distributed by

GUARANTEE.,—We agree to fre-
place or return cash if Phones do
not give complete satisfaction, sub-
ject to Phoues beiug returned to us
within 7 days of purchase un-

BBONTONE PHONES (4,060 ohms)
BRITAIN'S BEST.

8. D. & CO.

14/6 per pair.

Carriage paid United Kingdom,

SENSITIVE, . DURABLE, COMFORTABLE, AND
BEAUTIFULLY FINISHED.

Manufactured entirely by BRITISH labour.
LIBERAL  TERMS  TO THE TRADE.

WORKS :

OFFICES : 167-173, GOSWELL ROAD

(Edward A. Boynton),

GOSWELL , ROAD AND CITY ROAD.

ADMIRALTY, WAR OFFICE, AND INDIA OFFICE CONTRACTORS.
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SELECTONE

Super Radio

L.F. TRANSFORMER

Ratio :

embodies

Extract from repsrt of
National Physical Laboratory :

AMPLIFICATION.

Frequencies, 1,000.

2.090.

(5tol) 80
(2.2t0 1) 145
Breakdown Tes:.

Ratio : (5 to 1) 2,100 volt.

Mean square root \..iae.

British Transformer & Electric Co.

18.0
17.0

PRICE (5ta 1) 27/6
22t01) 31/8

N.B. QOur ncw pattern
improved
pin terminals.

typs

Brent Green,

Hendon, N.W.

Following the. reduction in the
B. B. C. tariff we are by
increased output able to
announce the following

.H.B.R.2, Two Valve Receiver ..
H.B.R.2A, Two Valve Amplifler
H.B.R.3. Three Valve Receiver. .

_zzz

£15 0 O plus 17/8
10 © )

Condenser Variable .0007 mF 0o ao 00

.00035 mF
Fixed Condenser and clips
Grid Leak, all values .. o
Grid Leak and Condenser \Iounted

Coll Holder Capstan ..
i ,» Polished, 2 conl .. .
” s 3 coil 0o ..
[ o0 Side’ l“nlng,Z coit

3 coil =
doil Mount with tam and screws .. oo
for flat mounting

'l‘ransfoxmers B.F. Vunable mounted 1501600 metres

i » )

Transtormers H.F. Plug'in No. 0" 150/300 metres
1Y ” » 5 1 300/600

2 5501200

3 1160/3000 ,,

0 4 2000 upwards

5 D The compltte set of 5

Transformer, jntervalve 4 of .

telephone
Anotheér type, on mahogany case with ebomte top

VISIT- STAND No. 83,
Buy British Goods Cnly.

o ” s 1}
» i " ’
(1 ” 3

LONDON : BASTINGS HOUSE,

(Head Office) Norfolk Street, Strand, W,C.2 [N CONJUNCTION WITH

600 metres up
plug-ln 150/600 metres
600 metres up

AT THE ALL-BRITISH WIRELESS EXHIBITION,

LM@ML@HA!L

. 10/0

18 0 o |, 22/8

M. H. ACCESSORIES AND COMPONENTS,

M.H.B.R.4. "Four Valve Receiver .. 9

M.H. Orystal Set. Everset Crystal Y.

Variable Plug Adapter, split grid .,
,» Dlate
Valve Adapfer, V24 .. s

Valve Holder 50 0o 5
for flat mounting o
Duolateral Coil Holder Valve Adapter .
‘Plug and Socket Terminal Adapter
Filament Resistance Standard with knob and dial
Flat Mounting .
With Knob and Pointer only
i?lm“td qu.itlii,yi d»lttto
apter, plug-in ype g
Knobs and Extension Handles ol . B
Potentiometer, mounted - A 0o .
for panel mountmﬂ
Reactance Capacity Coupling, mounted low mnge
5 high range
0 ¥ X plug~fn low range
s high range
Crystal Detector, 5 ery stal .. ! - o4
Anode Resistance, mcludm‘7 resistance

without n o oa

Realstances for ditto .. .o .. 0g .
Anode Resistance, all values 0 0d 58
* Everset * Crystal Detector - - o

WHITE CITY,
Buy British Goods Only.

REDUCTIONS IN PRICE
OF ALL PRODUCTS ——

M. H. COMPLETE SETS FOR BROADCAST AND GENERAL RECEPTION STAMPED B.B.C.

When you sce M. H., Tb; Mark
of Merit, on any piece of wire- el
less npparatuﬂ, you know that ‘
it is efficient, well made and
‘reasonable in price, and British.

2
1

£

555 0o 0
.

10 0 plus 2156

B .HESKETH LTD

Boairaymouth :

Radio Carner (Retail Shawrooms), 179, Strand,
5, Yelverion Road. .C.2

You CANNOT be out of WireLEss WEEKLY because it brings BIG Business.
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4,000 ohms.

ADVERTISEMENTS,

OVE A MION SATISFIED CUSTOMERS

ELKAY WIRELESS CO.

GREAT BRITAIN’S LARGEST EXCLUSIVE WIRELESS STORES. .
Quality, Quantity and Consistency Our Motto.

12/9
18/6

ohms.

Super-’Phones, Light, easy ad]ust-
ment, 4,000 ohms, Guaranteed ..
N & K (The genuine article) 4,000
All guaranteed. i

DECEMBER §TH, 1923

See Our Six-Window Display of Bargains.

PIONEERS OF CHEAP PRICES. WIRELESS & EVERYTHING FOR IT.

EL¥AY Lightweight Headphones,
4,000 ohms. All guaranteed. per pair
FELLOW’S New Lightweight phones
Stamped B.B.C.

13/9
12/9

per patr

VALVES

MARCONI R

EDRISWAN

MULLARD ORA

CCSSOR (Red or Plain Top)

ALSO BROWNS, BRUNET, THOMSON-HOUSTON (French), ete., AT SPECIAL REDUCED PRICES.

ALL ONE PRICE

Special Packing and Postage 1/- extra, :
Bankrupt Stock and of limited guantity.

| e 11/10

DULL EMiTTER VALVES : Marconi, Ediswan, Mullard. All Oae Price.

Packing and Postage, 1/- extra.
Bankrupt Btock and of limited quantity 24/ 9

LOUD STEAXERS. Sav What Make You Require.

10% Reduction of STANDARD PRICES.

EBONITE, cut to any size by machinery

DUTCH VALVES 6/11 & 7/11
L.F. TRANSFORMERS Ratio 5to 1.
guaranteed (postage 1/-) e'wh 11/3
CRYSTAL DETECTORS .. 1/9, 1/3, and 103d.
CRYSTAL DETECTORS, enclosed in glass
case oo = 2/6, 2/3, 1/6
AERIAL WIRE, 7/22, guamnteed hard-
drawn cogper, 100 it. (postage 1/-) 1/10}
CONDENSER VANES, fixed or moving,
perdoz. 3}d.
REAL GOLD CAT’S WHISKERS each 2d.
REAL GOLD CAT’S WHISKERS per doz. 1/5
SILVER CAT’S WHISKERS each 1d.
SILVER CAT’S WHISKERS per doz. Td.
CONDENSER SCALES, 0 to 180 each 3id.
{YORINE LABEL SET, 12 different titles,
the set 6id.
BASKE‘I’ COILS, set of 6, up to 3,000 e
SLEEVING ‘s yds 3 “assorted colours, Tor 11id.
NUTS, 2 B.A. .per doz. 2id.
NUTS, 4 5, 6, and 8 B.A. ..perdoz. 2d.
WASHERS 4 B A. £ .per doz. 1d.
WASHERS 2 B.A. .per doz. 1}d
CLONTACT STUDS, with nuts and washers,
per doz. 4d.
TERMINALS, with nut and washers
each, 1d., I}d Y& 2d:
EBONITE KNOBS, 2 B.A. .each 2d. & 3d.
SPACING WASHERS, Iarge ..per doz. 24d.
SPACING WASHERS small ..perdoz. 1id.
CRYSTAL CUPS, 2 screw. each 1d.
CRYSTAL GUPS 4 ‘screw. each 2d.

FIXED GONDENSERS all cnpn.cltles each103d.

whtie you wait . per tb, 3/6
TELEPHONE TERMINALS, nuts and
washer, each 13d.:: 3 .per doz. 1/3
W. 0. TERMINALS, nuts and washery
each 2d.
» ”» " ” Ao per doz. 17
‘PANEL BUSHES, drilled . . each 14d.
» ) ” a. "o . .per do 1/3
TOP CONDENSER bushes each 1d.
” ” 3 e ..per doz 8d.
BOTTOM CONDENSER bushes .. each 1d.
..per doz. 7d.
swrrcn ARMS 4 hmlnm.lons ebonite
knob, complete with panel, bush nuts,
and spring washer. . 8id.
STOPS, ‘with ‘nuts »0 per doz 6d.

FILAMENT RESISTANCES,

smooth
action, m:xrvellOus vnlue 0 o

With engraved dlals 2/6
FILAMENT cOMPLETE CIRCLE RE-
SISTANCE SCALES, 0 to 300 each 6d.
BELL WIRE, tinned copper, 12 yds .. 6d,
VALVE LEGS nut and washer . each 1d.
per doz. 10d.
VALVE PINs, nut and washer .. each -1d.
o o 8 ..per doz. 9d.
PLUNGER SPRINGS, complete .. each 1d.
- SLIDER ROD, bmss 13 ims. long, }ln
square, drilled .. . G 3hd.
SLIDER KNOB h 2d.
SWITCHES ON EBONITE SP.S.T.
(qnalrty the best) .. each 1/6
SWiTC ON EBONITE, SP.D.CT.
(qnahty the estE =, .. each 1/11
WITCHE ON BONITE, D.P. D T.
(quahty th est) ach  2/9
GONDENSER SPINDLES nllsi?eslnstock
* fro . each Hd.
scREWED ROD, 2 B.A., 12 ins long
each 3d.
SCREWED ROD, 4 B.A, 12ins. long
% 23d.
RUBBER INSULATED LEADING-IN
WIRE per yd. tid.
VARIABLE GRID I.EAK Pencxl type, isi
INSULATORS, white reel 2in., each 1d.
per doz. 11d.
INSULATORS, white egg, each 2d.
perdoz. 1/8
WOUND INDUCTION COILS (post,ugi, 011)
12x4 x4 8x2} 6x3 X2
2/6 2/3 11 1/8 1/5
TAPPED INDUCTANCE COILS, 20 tappings
wound to 1,600 metres. _each /
VARIOMETERS (Tube type), complete
with knob 3 2/11
DOUBLE 'PHONE GORDS, full length 11id.
HERTZITE, genuirne, in box o 8d.
TALITE, genuine, in box - “84d.
PERMANITE, genuine, in box .. 8d.
ZINCITE, genuine, in box 8d.
BORNITE genuine, in box '6d.
MIXED CRYSTALS (6 kinds) 9d.
CARBORUNDUM .. SLd.
ZINGITE and BORNITE, both in box . 1/-

COIL PLUGS, real ebonite 1/3, IO&d & 8id.
EBONIJE CONDENSER KNOB

.. 1/6
FILAMENT RESISTANCE DIALS an BLId.

H.F. PLUG TYPE TRANSFORMER :

1 250 to 600 metres ..o 39
2 .. 8330.to 70 o oo MAU.
3 .. .. 100 to 900 ” oo 4/3
4 . 800 to 1350 " 4/6
9 5q _: 1600 to 3200 ,, od 4/9
) — .. 2200 to 5600 ,, oo 5/-
VARIABLE CONDENSERS of high
quality. With alumindlum top and
bottom plates : Complete with knob
and dial, guumnteed a('cumte
Vernier A 5 -, 3/-
002 k. s 9o 18 A 4/6
.003 L = o e e 5/6
.0005 . 5o oo . 6/~
00075 . o & 7/-
.001 - o= o = = 8/-
SUPER-QUALITY 2-WAY COIL HOLDER 5/3
REAL EBONITE 3-WAY COIL HOLDER 7/9
0.B.A. NUTS 4d.
DETECTOR ARMS “Ball Jolnts Ebonlte
Handle and Whisker Holder 3—}d.

WO0OD SCREW TERMINALS ..each 1}
SHELLAC ver bot., 104d. & 89
AERIAL PULLEYS "ea. 101d, 81d., 6d. & A3d.

TINF . darge sheet ad.
I:OPI’ER FOIL 6in. wide ..per ft. 5d.
GRID LEAKS, 2} and 2 meg. each 104d.
FLEX (Twm), various colours per yd. 2d.
cONNEcTING WIRE, tinned copper 20 2%
3y .
ENAMEL WIRE in 1, ;, and 1 lb. reels
26 28
per Ib. 2/4 2/a 3/2 3/6
Note.—Bobbins 2d. each extra.
POTENTIOMETERS, guaranteed up to
900 metres, superior make, compact -
CRYSTAL DETEGTOR glﬂm enclosed
fitted on 4x2 ebonite panel with ter-
minals for aerial, earth, and ’phonel
already wired and beauf’,lfully ﬂn(shed
VALVE HOLDERS ‘each 10}d. & 1/3
BATTERIES, H.T., dry:
30 volts, including Wander Plugs 5/9
60 volts, including Wander Plugs 9/6
AMALGO-PLASTIC METAL, for fixing
Crystals. No Wood’s metal necessary 6d.
GOLD SEAL PLASTIC METAL, for fixing
crﬁstals o d B 3 on 6d.
IVORINE NAME PLATES, all readings.
each 1d. perdoz. 9d.

EARTH CLIPS, Copper, adjustable, each 5id.

MAKE NO
MISTAKE
When calling
SEE THAT
YOU ARE AT

ELKAY’S

PLEASE REMIT

Open Saturday all day.
Stecial Terms to Radio Clubs
AMPLE POSTAGE,

SAVE MONEY BY S’TUDYING OUR ADVERTS

IMPORTANT Mail Order Dept.: Orders Despatched Same Day as Received—NO WAITING.
of the World.

“ELKAY "

Goods Sent to all Parts

Don’t Pay More and Get Junk, Pay LESS and get the GOODS A

WIRELESS CO.,
225 & 227, BISHOPSGATE, LONDON, E.C.2.

(To the Trade—New Trade Counter now open.

We open Sundays 11 to 2-30.

i%~ Note our Telephone Nos.: Wholesale, Brshobsgate 2313 Retail. Central 8544.

Telegrams: “ELKAYWIRY, AVE.”

You CANNOT be out of VVlRELl:ss WEE!\LY because it brings BIG Busmess.
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Good Books and a few

simple household tools —

Choose your Books
from this List:

1.

Wireless for All
By JoHN ScOTT- TAGG\RT F.Inst.P.

2. Simplified Wireless

By JoHN ScOTT- T\.G.G mT F.Inst.P.

. How to Make Your Broadcast Re-

ceiver e
By JOHN Scort- TAGGABT F.Inst.P.

. How to Erect Your Wireless Aerial

By B. MITTELL, AAM.I.LE.E

. The Construction of Wireless Re-

ceiving A;palv)at%sypks.

. The constvuchon of Crystal Receivers

By ALaN L. M. DOUGLAS.

. How to Make a *‘ Unit'* Wireless

Receiver
By E. REDPATH

8. Pictorial Wireless Circuits

By OSWALD J. RANKIN.

. Wireless Valves Simply Explained ..

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

10. Practical Wireless Valve Circuits

12.
13.
14.
16.

16.

By JOuN ScOTT-TAGGART, F.Inst.P.
Radio Valves and How to Use Them

By JOHN SCOTT-TAGGART, F.Inst.P.
500 ereless Questions Answered .

KENDALL & E. REDP\TH
12 ¥estod Wireless Sets Bl
By P. W. HARRIS.

More Practical Valve Circuits

By JOHN SCOTT-TAGGART, F. Inst.P.
Home-Built Wireless Components .

Elementary Text-book on Wireless

Vacuum Tubes
By JOoBN SCOTT-TAGGART F.Inst.P.

Price

6d.

1/~

1/6
1/6

1/6

(post free,)

Published by
Radio Press, Ltd,

Devereux Court,

Strand W.C.2

NE of the great charms of Wireless lies in its
O appcal to our national character. We
possess in a far greater degree than any other
nation the faculty of teaching ourselves the use of
tools and the ability to devise home-made sub-
stitutes for the more elaborate factory-made
article.

Thousands of enthusiasts have made their own
Sets not with the idea of saving money, but
because they are intrigued with the fascination® of
being able to make something which will really
work.

And a very large number of these Wireless experi-
menters have obtained their information from
Radio Press Books

If you, too, have decided to enter the ranks of the
Home Constructors, look down the list of books
on this page and make your selection. Any of
them can be obtained from your local Bookseller
or we will send them direct at an extra cost of 2d.
per book for postage.
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I The Fdeal Christmas Present %

|

£
o
o

-

No. 2

CRYSTAL RECEIVING SET
VARIOMETER TUNED

An entirely new departure in Crystal
Set construction, at a moderate price.

SEMI-AUTOMATIC CRYSTAL DETECTOR.
NO TEDIOUS PROBING FOR SENSITIVE
SPOTS. EVERY TURN OF THE WHEEL

FINDS A SPOT. :

Complete in highly-finished. Walnut Case,
with one pair of “STERLING” High Grade
Head Telephones, cord and plug, and with cord,
plug and socket connections for earth and aerial

APPROXIMATE RANGE FOR
BRITISH BROADCAST

PRICE £4-10-0 30 MILES.

B.B.C. Tariff 1s. extra net.
An extra aerial inductance is mounted inter-

FITTED WITH “STERLING ' PATENT §

nally and can be switched into the circuit for
PARIS TIME SIGNALS.

Obtainable from all Electrical Dealers and Stores.

2 TR S RO I 1HTHY DTS T TR e

- STERLING TELEPHONE & ELECTRIC CO. LTD,,

= Manufacturers of Telephones and Radio Apparatus, etC.
(WHOLESALE ONLY),

Telephone House, 210-212, TOTTENHAM COURT ROAD, LONDON, W.1.

Telephone: Musenm 4144 (7 lines). Telegrams : * Cucumis, Wesdo, London."

BIRMINGHAM : CARDIFF : GLASGOW : MANCHESTER : NEWCASTLE-ON-TYNE: WORKS :
150, Edmund Street. 10, Park Place. 33, Robertson Street. 14, St, Peter’s Square. 9, Clavering Place. Dagenham, Essex.
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Printed for the Proprietors. Rapio Press, Ltp., Devercux Court, Strand, W.C.2, by THe Avenve Press (L. Upcott Gill & Son, Ltd.), 55-57, Drury
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(osmos Radio Sets
for Xmaﬁ Pregéentﬁ

YOU could make a glft of nothing more accept-
able this Christmas than a well-made and
efficient Radio Receiving Set.

The Sets illustrated here represent a few of the
series of

COSMOS RADIOPHONES

any of which, from the Crystal Set at £3 10s. to
the Six-Valve Jacobean Cabinet at £125, would

form a splendid gift.

“ Cosmos '’ Radiophones are obtainable from all
Retailers of Wireless Apparatus.

Send for our Catalogue and Handbook L.W. 7117/1

Post Free 1/- from the Manufacturers—

METROPOLIT
Vickers

ELECTRICAL CO. LTD
TRAFFORD PARK WORKS : MANCHESTER

Sasteeseed s sapatairantrana Fesseavsaas
.

i For those who are interested
: in Wireless Experiments give
: RADIOBRIX

from 24/- to 50/- each.

2 The Book of Circuits shown here

: contains much valuable wireless

: information. Obtainable from

 all Newsagents & Radio Dealers
V/- (Post Free 1/5.)
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Milestones.

HE close of one volume, and the be-

ginning of another, marks one of the

lesser graduations on the scale of our
career. It is not as important perhaps &s a
* birthday,”” but, nevertheless, is worthy of
notice as being an occasion affording oppor-
tunity for effecting such modifications in the
journal as experience and the friendly and
much-valued criticisms of our readers indi-
cate, coupled with a determination to make
the journal ‘‘ better and better.”’

It will be appreciated that our policy of
publishing the latest wireless circuits, and
only the best and thoroughly reliable literary
matter, is expensive, necessitating as it does
the retention of a fully qualified technical
staff ; and only by the hearty support of all
our readers can such a policy be maintained.
The larger the circle of readers, the better
can the journal be made, so that, by recom-
mending Wireless Weekly to their friends
and acquaintances, readers are not only start-
ing those friends upon the high road to success
in wireless, but are helping us to make the
journal still more valuable, with consequent
benefit to themselves.

Our Scheme.

With the especial object of inducing all
en*husiasts who have already passed, or who
desire to pass, the first ‘‘ broadcast listener '’
stage, to make our closer acquaintance we
have inauguraied a Free Gift Scheme, full
particulars of which will be found elsewhere
in this issue. Notice particularly that under
this scheme the gift offered has a definite
and readily ascertainable cash value. [n
addition, the selection lies with the recipient
who is afforded a chance of obtaining one of
our *‘ standard lines,”’ the success of which
has already been amply proved by the sales
records. Think this over, and if you have a
friend to whom a reliable wireless book at half

price would be an assistance (apart from the
valuable help obtainable from this journal
alone), advise him to order copies of the next
six issues, immediately.

Wireless Publicity.

According to all reports, the recent Trans-
atlantic tests, although not recordable as an
unqualified success, appear to have done a
great deal towards f{furthering interest in
matters wireless. We are also pleased to note
that the magnificent opportunities afforded in
connection with the recent election were by
no means neglected, and feel sure that many
thousands throughout the country would
realise, perhaps for the first time, that in not
possessing a wireless receiving set they were
at a considerable disadvantage. This is cer-
tainly as it should be, and we trust that this
point will be made the most of in wireless
advertising, and that those members of the
public who have not wireless sets may be con-
vinced that they are really missing something,
and take steps accordingly to remedy the
deficiency.

We are now looking forward to the inter-
esting experiment, which, if successful, will
enable practically every owner of a crystal
receiving set in this country to hear concerts
broadcast from one of the American stations.
This of course necessitates excellent and reli-
able long-distance reception, in addition to
high efficiency in connection with the land-
line and re-transmission. We understand that
the B.B.C. engineers are engaged upon the
problem, but up to the time of going to press
no definite announcement can be made.

In connection with the recent Transatlantic
tests, we think there is a certain amount of
humour in the sitvation in which the B.B.C.
engineers beseech all listeners to stop their
sets oscillating, and then subsequently report
that several currier waves were picked up by
them on their apparatus.
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% SIX LECTURES ON DUAL :
: AMPLIFICATION 3
0 By JOHN SCOTT-TAGGART, F.Inst.P., Edilor. g
Avg%oowo No. I.OOWOMWOOWE

Introduction.

T a time when one hears so
Amuch of dual-amplification
circuits, it is only appro-
. priate that a full investigation

should be made of the possibili-
ties of this tvpe of circuit, anl

= 8) BZ
Fig. 1.—Crystal followed by a single
valve amplifier.

3

it is proposed in the following six
instalments to cover shortly the
chief principies- of dual amplifi-
cation. There is so much to say
about this very important suh-
ject, which has become almost &
branch in itself®of valve work,
that it will not be possible for
the author to deal with the sub-
ject, except in a brief manner.
Nevertheless, it is hoped that the
information given will prove of
value to those who are interester
in obtaining the maximum results

with a minimum number of
valves.
Definition.
The words *‘ dual amplifica-
tion ”’ imply that a valve is

being used to amplify twice, and
that the two amplifications are
taking place at the same time.
The three-electrode valve will
act as an amplifier of currents cf
all frequencies; alternating cur-
rents of the lowest possible fre-
quencies will be faithfully ampli-
fied by a three-electrode wvalve,
and so will oscillations having o
frequency of 30,000,000 per
second. _ In this respect the valve
is very different from amplifiers
of the microphone type which
will only amplify low-frequency
currents.

Not only will the valve amplify

currents of any frequency, from
the lowest to the highest, but it
will amplify currents of differing
frequencies at the same time, the
two amplifications going c¢n
simultaneously, but independently
of each other.

It will simplify the explanation
of dual amplification if we first
consider the valve acting as a
simple amplifier of low-frequency
currents and then as an-amplifier
of the high-frequency currents
obtained in a wireless receiver.

The Valve as a Low-Fregquency
Amplifier.

The three-electrode valve was
undoubtedly a distinct advance
over other low-frequency ampli-
fying devices, and at a wvery
early date it was applied to the

connected the crystal detector D
and the primary T1 of a step-up
transformer Ti1 T2, the usual
blocking condenser Cz, having a
capacity of o.00z uF. (micro-
farad), s connected across Ti,
the primary of the transformer,
but in many cases this condenser
may be omitted, The secondary
T2 of the transformer, which has
more turns than Ti, is con-
nected across the grid of the
valve Vi and the negative ter-
minal of the filament battery Bi.
In the anosde circuit of the valve
Vi we have the telephones T
and the high-tension battery Bz.

The operation of this simple
low-frequency amplifier eircuit
is as follows : In the aerial cir-
cuit we have highfrequency
oscillations, which, in the case of

Cs

Fig. 2.—~Pictorial form of Fig. 1.

amplification of signals
existing wireless receivers.

Fig. 1 shows how a valve may
be added to a simple crystal re-
ceiver in order to amplify the
low-frequency currents supplied
by the left-hand portion of the
circuit, The =aertal circuit is
shown tumed by an inductance
Lt and a variable condenser C1,
although, of course, any other
method of tuning the aerial cir-
cuit might be adopted. For
example, a slider inductance
might be used, or a vartometer.
Across the aerial circuit we have

3

from

broadcast signals, have a fre-
quency of something of the order
of 1,000,000 per second. These
high-frequency currents are not
capable of operating telephones
direct, and we therefore have to
change the high-frequency cur-
rents into those of low-frequency.
The highfrequency oscillations,
if due to broadcast sigmals, are
continually varying in strength,
or amphtude, according to the
speech or music being trans-
mitted. These variations of the
strength of the highdrequency
oscillations are of low frequency,
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even though the currents they
‘“ modulate '’ are of high fre-
quency. The object of the crystal
detector is to eliminate the high-
frequency currents, which really
serve simply as carriers of the
low-frequency currents.

In Fig. 1 the crystal detector
D has the effect of sifting out
the high-frequency currents, and
the low-frequency currents which
are obtained by this process pass
through the primary Ti of the
step-up transformer T1 T2. The
varying currents in Tr induce
exactly similar currents in T2,
but at the same time the voltage
of these currents is increased
because of the step-up effect of
the transformer, which in this
case acts somewhat in the same
way as an induction coil which
cnables us to obtain high volt-
ages from simply a 6-volt accu-
mulator.  The voltage changes
across the secondary T2 are com-
municated to the grid of the
valve, one end of Tz being con-
nected to the grid and the other
being connected to the filament.
The Jlow-frequency potential
variations on the grid  of the
valve vary the number of clec-
trons flowing between the fila-
ment and the anode, and there-
fore the anode currents flowing
through the teléphones T, which
are of the high-resistance type.

Fig. 2 is a pictorial represen-
tation of the Fig. 1 circuit.

A circuit of this kind is inclined
to be taken for granted, and yet
there are certain principles in-

]

£
Fig. 3.—Simple high-frequency
amplifier ctrcuit.

volved which will also apply to
dual amplification circuits. Al-
though the principles are quite
simple, yet when a new circuit
is evolved in which the different
components are used in a differ-
ent manner, standard principles
are not adopted, with the result
that in many cases failure results.

In the case of Fig. 1, it will
be seen that the crystal detector
has one terminal connected
directly to the top end of the in-

ductance Li. This is called the
high potential end of the aerial
circuit; the potential at the top
end of L1 is continually varying
with respect to the bottom end of
the aerial circuit, which is directly
connected to earth, and therefore
remains- at a steady potential,
which we may. call zero. We can
connect anything we like to carth
without affecting the opcration
of the high-frequency circuit,
but if a connection is to be taken
from a point at high-frequency
potential to earth, such as the

December 12, 1923

but they have a capacity to other
parts of the circuit, and this
‘“ stray capacity *’ is undesirable
and leads to complications.

It is for this reason that the
crystal detector is connected to
the high potential end of the
aerial circuit, while the relatively
bulky transformer T1 T2 has its
primary connected on one side
directly to earth.

Another Point,

Another point to notice is that
the secondary T2 of the trans-

v
A L3
b Ca
- +
FS
By

B2

Fig. 4.—Pictorial form of Fig. 3.

top of L1, we have to be careful
that the piece of apparatus which
we connect to the high potential
end will not tend to damp out or
lessen the high-frequency poten-
tials established across the cir-
cuit Lt Cr. :

All bulky pieces of apparatus,
such as telephones, potentio-
meters, batteries, etc., have a
certain capacity to earth, and in
many cases there is a tendency
for a leakage to earth. Tele-
phone receivers, for example,

~when on the head of the operator,

have a distinct capacity to earth,
since the human body may be
taken as being practically at
earth potential. By a capacity
effect to earth, we mean that the
earth acts as one plate of a con-
denser, while the piece of appara-
tus acts as the other plate. The
effect of this capacity will be to
alter the tuning of an oscillatory
circuit in some cases, and to
lessen the potential variations
across that circuit. Not only
have such pieces of apparatus as
telephones, ‘loud-speakers, hat-
teries; etc., a capacity to earth,

4

former T1 T2 hgs one end con-
nected to the negative terminal
of the filament battery Br, while
the rheostat Rr is connected in
the position shown. When the
rheostat is in this position, there
is normally a drop of potential
across the rheostat, due to the
filament current flowing through
it, and this drop of potential may
amount to about 1 volt.  This
means that the left-hand side of
the filament in Fig. 1 is at a dif-
ferent potential than the nega-
tive terminal of Br, the latter
being at a potential of 1 volt
with respect to the left-hand side
of the filameat. Since the grid
is connected through T2 to the
negative terminal of B1, the grid
will have a potential of 1 volt
with respect to the left-hand side
of the filament; with respect to
other points of the filament, it
will be still more negative. The
result of this is that, under
ordinary conditions, the grid will
not be made sufficiently positive
to draw electrons to itself, The
moment the grid is made too posi-
tive, it will begin to attract elec-
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trons, and these flowing; round
the grid circmit will have the
effect of introducing damping on
to the positive half-cycles of cur-
rent supplied from the secondary
of the transformer. This damp-
ing effect will prevent the full
degree of amplification being ob-
tained, and it will also introduce
a certain amount of distortion.
Another point to netice is that
the negative termmal of the high-
tension battery B2 is counected
to the positive terminal of Bi.
For the sake of simplicity, this
convention should be observed
in all valve circuits where pos-
sible, especially when two or
more valves are used. There are
arguments in favour of eonnect-
img the telephones next to the
filament battery in the case of
single-valve circuits, but if good-
quality telephone receivers are
used, there is no point in depart:
ing from the regular convention:

High-Frequency Amplification
Circuits.

To those who are doubtful
whether to use low-frequency or
high-frequency amplification,
dual amplibication provides the
answer because in this case both
high and low-frequency amplifi-
cation are employed. In general,
we can say that low-frequency
amplification gives volume of
signal and that high-frequency
amplification gives range. To
the beginner, this fact seems
strange, because he would
imagine that if stronger signais
are obtained, signals from
further distances could be re-
ceived. This is, however, only
partially true. One ean state the
principle in a rather different

manner by saying that low-
frequency  amplification  will
strengthen signals whieh are

already there, even though only
faintly heard, but will not bring
in signals which are ordinarily
inaudible. High-frequency ampli-
fication, on the other hand, will
strengthen any kind of a signal,
and will bring in signals which,
without thigh-frequency amplifi-
cation, are inaudible. On .the
other hand, high-frequeney ampli-
fication is not a good means of
increasing the volume of an
existing fairly strong signak
The reason for this is not far
to seek. A crystal detector, or
a valve detector, requires a cer-
tain strength of oscillation before

" produced

it will effectively respond. A
very weak oscillation will not
have any effect on a crystal de-
tector; consequently, there will
be no low-frequency currents
through rectification,
and there will therefore be
nothing to amplify. Beyond a
certain signal strength, however,
a crystal detector begins to re-
spond, and the low-frequency
currents may be strengthened by
low-frequency amplification. The
signals, however, may still be
too weak to be appreciated, and
some means, other than low-
frequency amplification, must be
found to bring the signal strength
up to that required. It is now
that we employ high-frequency
amplification. By using a valve
to amplify the high-frequency
oscillations, we increase their
amplitude, and therefore tha
voltage changes across the
erystal detector—due to the hig -
frequency currents — are in~

creased in magnitude. - It s im-
portant te point out here that
the rectified currenf supplied by

Fi-g. 5.—Receiver involving a stage of
H.F. and one of L.F. amplification.

the crystal detector varies as the
square of the strength of signalis
applied to it. This means, that,
if we have a very weak high-
frequency signal and doub'e its
strength, we will get, not twice
the rectified current, but four
times the amount. Similarly, if
we increase the high-frequency
current to three times its original
value, we will get nine times the
response from the crystal detec-
tor. It is therefore very impos-
tant to see that the high-
frequency oscillations are strong
enough to work the crystal de-
tector. High-frequency ampli-
fieation is therefore ideal if our
object is to strengthen weak sig-
nals or to bring in stations which
could not otherwise be heard.
On the other hand, low-
frequency amplification is the
best method of strengthening
the signal which is already fairly

3
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strong and which may, for ex-
ample, have been made strong
by a preceding stage of high-
frequency amplification.

Example of High-Frequency
Amplification.

In Fig. 3 is represented a
typical high-frequency amplifier
circuit in which a valve amplifies
the incoming oscillations and a
crystal detector serves to rectify
them.

It will be seen that the aerial
circuit consists of an inductance
L1 shunted by a variable con-
denser C1. The inductance Li
is coupled to a secondary induct-
ance Lz, which is shunted by a
variable condenser C2. Both the
aerial circuit and the circuit L2
C2 are tuned to the incoming
wave-length, This method of
loose-coupling: will, of course, be
familiar to readers, and it is
given in this case as an alterna-
tive to the direct coupling illus-
trated in Fig. 1. In the anode
circuit of the valve we have the
inductance L3 shunted by a
variable eondenser C3. Whea
the circyit 1.3 C3 is tuned to the
incoming  wave-length, mnuch
stronger oscillations will appear
in this anode oscilatory circuit
than in the case of the oscilla-
tions in the circuit L2 C2. We
now treat the circuit L3 C3 just
as we would treat a secondary
circuit or aerial circuit, and we
therefore connect a crystal detec-
tor D and telephones T across
the circuit L3z C3. The usual
telephone condenser C4 is con-
nected across T, although in
many cascs this condenser may
be omitted.

A circuit of this Kind has the
advantage that ‘lenger rang.s
may be accomplished with it.
is interesting to compare the re-
sults obtainable with the Fig. 3
circuit with those obtained with
the Fig, 1 arrangement. .On very
short distanees- the Fig. 1 ar-
rangement is probably best. At
about 1o miles from a broadcast-
ing station, there is nothing to
choose between the Fig. 1 and
the Fig. 3 arrangements. As the
set is taken further and further
away from a transmitting station,
the Fig. 3 high-frequency ampli-
fying eireuit begins to show a
superiority over the Fig. 1
arrangement.

There are two points of interest
in connection with the Fig. 3 cir-
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Pig. 6.—Pictorial form of Fig. 5.

cuit; one is that the crystal de-
tector must have one side con-
nected directly to the high poten-
tial end of the circuit L3 C3; the
reason for this has already been
explained in connection with Fig:
1, but here in Fig. 3 we have
similar cond:tions in the anode
circuit of the valve; in this casc
it is the anode that is at the high-
frequency potential, and the
‘bottom end of the circuit L3z C3
is taken as being at earth poten-
tial. Signals would still be ob-
tained by reversing the position
of the crystal detector D and the
telephones T, but the results
would not be as good, nor as
stable.

The other point is that the cry-
stal detector D, being a partial
conductor, '1dds consxder'lbly to
the dampmg of the circuit L3 C3.
When a circuit has no paratlel
resistance across it, any oscilla-
tion which is set up in it will tend
to he perpetuated. If we add
damping to the circuit, by con-
necting a resistance across it, or
by connecting a crystal detector
across it in the manner of Fig. 3,
we add to the damping and at

Next waek :

the same time prevent the valve
from oscillating, as it might
otherwise do if no crystal de-
tector were connected in the posi-
tion shown. ' Since crystal de-
tectors are very commonly em-
ployed in dual-amplification cir-
‘cuits, this damping . effect of a
crystal detector should be noticed
at this stage, because the advan-
tages resulting from this damp-
ing are considerable.

Fig. 4 shows the way in which
different components would he
wired up to conform to the Fig. j3
circuit.

Combined Highand Low.-Freguency
Amplification Circuit.

Since there are advantages
both in high and low-frequency
amplification, a straightforwari

-compromise is frequently made

in order to obtain the benefits of
both methods. Such a compro-
mise is illustrated in Fig. 5.
This circuit is really a combina-
tion of the Fig. 3 arrangement
and that illustrated in TFig. 1.
Instead of connecting the “tele-
phones in the position shown in
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Fig. -3, we now- connect --the
primary of a -step-up intervalve
transformer T1 Tz, which serves
to pass the currents which would
have gone through the tele-
phones to the grid of the secon:
valve after the voltage has been
stepped-up ~ by means of the
transformer T1 T2. In the Fig.
5 arrangement we therefore have
one stage of high-frequency am-
plification, a crystal detector and
one stage of low-frequency am-
plification. It will not be neces-
sary to explain how the Fig: 5
circuit works; it will be obvious
from the preceding explanation
that the first valve acts as a high-
frequency amplifier, the amplified
oscillations flowing in the circuit
L3 C3. These oscillations are
rectified by the crystal detector
D, the rectified currents passing
through the primary Ti1 of the
transformer  T1 s sklihe
stepped-up. " low-frequency cur-
rents are now applied to the grid
of the second valve, which ampli-
fies them at low-frequency. The
amplified low-frequency eurrents
are now made to operate the
telephone receivers. T.

Such a circuit may be termed
a “* straight’ circuit, because
each valve carries out only one
function. - Both valves act as
amplifiers, but the first functions
as -a high-frequency and the
second as a -low-frequency am-
plifier. It ‘is the purpose of a
dual-amplification circuit to com-
bine the two grades of amplifica-

‘tion in one valve and the next «

consideration therefore ‘is how
we can chspense with one of
these valves and obtain the
three operations - of high-fre-
quency amplification, ‘detection
and low-frequency amplification
by the aid of one valve and a
crystal detector

Fig. 6 is’ simply a plctornl
‘representatxon of the Fig. 73
circuit.

No. 2 of these lectuves, dezaling with single valve dual circuits.

Radio Society of Great Britain.

At the Annual General Meeting of the Radio Society of Great Britain, which is to
be held on December the 19th, at the Institution of Electrical Engineers, Mr. E. J. Hobbs
will read a paper on ‘ Simplified Radio Calculation.’’
lantern slides, and wi’'l be of special interest to experimenters.

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

This will be illustrated by
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A BROADCAST CRYSTAL RECEIVER

By J. STIRLING, jr.

The following article should appeal to the home comsiructor whose intevest lies in the building of crystal receivers.

p HE outer or stator winding
I of the variometer should be
wound upen a 2%-in. card-
board tube, though in the set
under description, part of a
‘¢ Permagrip "’ motor cycle repair
outfit tube is used as the former.
The tube was given two coats of
shellac varnish, and when dry
two small holes were bored # of
an inch from the edge to secure
the wire. The winding on the
stator consists of 40 turns of

i

Fig. 1.—A general view of the
recetver.

No. 36 S.W.G.-d.c.c. copper
wire, and after 20 turns have been
wound, two small holes, as close
to the 2oth turn as possible,
should be bored. At this point
the wire should be cut, leaving
approximately 3 in. spare, which
is to be gsoldered to the other half
of the stator. Now bore two small
holes 3/16ths of an inch further
along the tube, so that there is
a 3/16ths gap in the middle of
the winding. Thread the 3-in.
lead through these two holes and
then solder it to the coil of wire.
Having soldered the joint, 20
mnore turns are wound, and at the
2oth turn of the second half or
the gotl turn of the whele wind-
ing, twe more small holes are
bored, as shown in Fig. 2, oppo-
site the first two, to fix the end of

the stator eoil. The winding is
now given a coat of thin shellac
and baked gently until hard.

The inner coil or rotor is next
wound. A stout cardboard tube
of 1§ in. outside diameter is pro-
cured and 30 turns of No. 36
S.W.G.-d.c.c. are wound. The
winding of the rotor turns is
carried out in exactly the same
wav as was done with the stator,
with the exception that there are
15 turns on each half instead of
20. The winding is treated with
shellac varnish, as before. When
the shellac is dry the coils are
mounted on their spindle, which
consists of a 2 B.A. threaded
brass rod 2 11/16ths long. Fig. 3
gives all the necessary construc-
tionalt details, which are as
follows :—

Main spindle, 2 B.A. threaded
brass rod, 2 11/16ths long, fitted
with five hexagonal 2 B.A. nuts.
The inner washers are of card-
board, 1/16th "of an inch thick,
1 in. diameter, whilst the outer
washers are also of cardboard
1/32nd of an inch thick, § of
an inch diameter. The washer,
situated under the panel, is of the
same material and dimensions as
the outer washers. The washer on
the top of the panel is of brass,
1/32nd of an inch thick (2 B.A.
washer). TFhe alumirivm or thin
fibre band, for securing the vario-
meter to the panel, is held in

Forss
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Fig. 2.—lllustrating -ths stator winding.

place by means of 6 B.A. brass
cheese-headed screws fitted with
hexagonat nuts, the screws bewng
$ of an inch long.

One end of the ouyter winding
is soldered to one end of the inner
coil, and the whole wvariometer

7

held in position on the panet by
means of a thin fibre or alumi-
nium band, clearly shown in the
photograph, Fig. 4. Before this
band is fixed, however, several
layers. of thick brown paper
should be placed between the
windings and the band to protect
the stator turns.

The Panel.

This is made of ebonite,
2 9/16ths in. by 2 15/16ths in. by

r-~ -—2%"%4!
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Fig. 3.—Constructional details of
the variometer,

4 in., drilled to the dimensiens
shown in Fig. 5. The terminal
holes are drilled 5/16ths of an in.
from each edge and in each of the
four corners. An engraved ivorine
scale reading o to 8o degs. may
be fitted, thus adding greatly to
the appearance of the recciver.

Connecting Up.,

The wiring of the receiver is
as follows:—The lead from the
beginning of the cuter coil is fixed
to the aerial terminal and another
short wire connects the aerial to
the cat-whisker. From the crystal
cup a lead is tzken to one of the
telephone terminats, whilst from
the other a lead is connected to
the earth terminal. C€onnection
to the earth terminal is also made
from the inmer coil winding.
Across the telephone terminals a
small Dubilier o.001 uF fixed
condenser is shunted. This con-
denser is suspended from the
actual telephone terminats by
means of two stiff copper wires,
so that it hangs vertically and
clear of the rotating coil.
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Fig. 4.—An underside view of
the receiver.

The cat-whisker and universal
joints were made from scrap
metal to the details shown in
Fig. 6, except for the ball, rod
and small ebonite knob.

The actual cat-whisker is made
from thin copper wire wound
tound a thin knitting needle ; one
cnd is soldered to the detector
arm and the other is hammered
flat and cut with a pair of scissors
to resemble the point of a watch
hand.

The knab and pointer for the
coil control were made from
pieces of ebonite and copper
respectively. The knob is % in.
thick, roughly filed to a %-in.
circle, with a tapped 2B.A. hole
drilled in its centre. The pointer
was filed out of some old scrap
brass, 1/16th of an inch thick.

The box containing the instru-
ment was roughly knocked to-
gether out of 3-inch cigar-
box wood, the dimensions bemO'
Base, same as panel, 2 9/16ths

-f
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Fig. 5.—Dimensions and positions of
drill holes of panel.

in. by 215/16ths in.; the two
sides, 3 3/16ths in. by 2 g/16ths
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Fig. 6.—Constructional details of the
crystal delector.

in.; the two ends 2 9/16ths in.
by 2 9/16ths in.

The crystals used in this re-
ceiver, with excellent results, are
electronite, permanite, hertzite,
and several others. Four pairs
of Brown’s ‘‘ Featherweight
4,000 ohms telephones have been
worked on this set with perfect
reception.

. HOW TO ADJUST THE

ROBABLY many experi-
Pmenters have grid-leaks of
. variable resistance but do
not know how to regulate them.
Much depends upon the value of
the leak, and many faults are
often due to this source.

If its resistance be too high the
grid of the valve will have an
excess negative charge owing to
the accumulation of electrons,
and, in consequence, any attempt
to use reaction will cause
‘“ howling.”” If, on the other
hand, the resistance is too.low,

GRID-LEAK

By H.A.C.

a loss in signal strength will
result, and where the grid-leak is
connected between the grid and
the filament direct, it is often a
difficult matter to cause the valve
to oscillate. By using a grid-
leak of fairly high resistance
stronger signals may often be
obtained than when the resistance
is of a lower value.

Perhaps the following method
of adjusting the leak is one of the
most satisfactory.  The leak is
first adjusted to a high value, so
that when the reaction coupling

8

is increased the valve ‘‘ howls.”?
The resistance is then gradually
lowered until the howl is entirely
eliminated when using fairly
tight coupling of the reaction
coil. In this position the valve
will work well, and maximum
signal strength may still be
obtained. This adjustment may
vary slightly with different values
of filament current and high-ten-
sion voltage, so to try different
values until the best results are
obtained is the best course to
adopt.
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Spooneritis.

O you ever suffer from the
Dembarrassing attacks of the

malady spooneritis, which
causes your tongue to become
temporarily unruly and to turn
words inside out? Occasionally
I fall a victim to it, babbling
during a brilliant explanation of
the mysteries of wireless, of
casket boils, meat volters, plat-
tery bugs and things of that kind.
I once perpetrated, completely by
misadventure, the most appalling
one in a foreign tongue. Whilst
trying without marked success to
show my complete mastery of the
language in a Swedish drawing-
room I was abashed to find the
three ladies who were there
suddenly turn red and all begin
talking hard at once. What I
said I never knew, since no one
would say more than that I had
spoonerised not wisely but too
well. But it must have been a
pretty meaty one, for they were
obviously electrified, and it re-
quires something with a fairly
high potential to electrify the
charming Swedes.

Little Puddleton was the scene
of a beauty the other week, when
a considerable star in the radio
firmament was billed to lecture at
the wireless club. Under the able
chairmanship of Sir Ponderby
Bunch, after whose receipt of his
present title Little Puddleton
was for some time known as The
Village of the Dreadful Knight,
everything passed off well, until
the lecturer was warming to his
work in a fine peroration.
“ Such,’” he declaimed, ‘‘ was
the tiny station that stood upon
this site but ten short years ago.
To-day we have a wondrous in-
stallation flinging far and wide a
hundred willow cats. . . ."'—
“wallow kits,”” whispered the
chairman, in a hoarse semi-shout,
doing his bit fo help a man in
dire straits. *‘ Er, er, T should
say callow wits. Oh, damnit! a
hundred thousand watts, '’ bleated
the much-tried star, and sat down
mopping a fevered brow,

i

The Cussedness of Things.

Funny how perverse things can
be at times. I have, as I men-
tioned recently, a broken arm,
whese bits, with the aid of
medical tinkering, are slowly re-
establishing contact. In the
ordinary way the terminals on my
set don’t work loese. At the
present time every single one of
them shows a marked disposition
to eome unscrewed all on its little
own. I've one hand left, of
course, which is alse one left
hand, and that should be enough
for any wretched terminal. Un-
fortunately, you can’t make twist-
ing motions with the unaccus-
tomed left without doing the same
with the right. Any turning of a
broken arm is—uvell, it is things
that can be expressed only by
asterisks. Hence, as I tighten
those infernal terminals, 1 pile
up quite a score in the Recording
Ange!’s log.

But the worst instance of the
general cussedness of things that
I ever came across was that of
the Reverend Stephanns Chitter-
mole (pronounced Chimmle, to
rhyme with Scamperholme), who
was presented with a wireless set
by the ladies of the parish in
order that he might have a leetle
recreation amidst his all too
arduous duties. The Reverend
Stephanns was not measured
for the set as he should certainly

have been. It was so built that
the reaction terminals were
directly in line between the

operator and the aerial tuning
condenser. The ghostly man
(this is to show you that ¥ know
my Tennyson} combined abnor-
mal shortness of sight with an
almost- freakish length of pro-
boseis. * Whenever he leaned
forward to peer at the reading
on the condenser scale he short-
circuited the terminals with his
nose, whose consequent redness
after each wireless séance gave
rise to some very unkind
rumeurs.

)
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The new commandment ‘‘ thou
shalt not energise thy neigh-
bour’s aerial,”’ which has re-
placed the old ordinance limiting
the use of reaction, secems to be
broken in some parts with a con-
sistency that is worthy of a better
cause. My own was so enthusi-
astically energised a few days,
or rather nights, ago that the
howls of Radiating Rupert were
audible in rooms on the floor
above my wireless den. If you
have an ammeter in series with
your H.T. supply one of these
howls will make it give a kick
like that of a mule,

I tracked one of the squealers
to his lair quite by accident last
week. He was by no means a be-
ginner, and he wanted to show
off his set. As he sat atuning
there came an eerie screech
which died away to nething and
then gradually rese again to its
fullest power. I expostulated
promptly. ‘‘ Oh, that’s no-
thing,’’ quoth he, with a cheer-
ful grin, ‘‘that’s only the car-
rier.””  Only the carrier, ve
gods! And there are thousands
of similar cheerful criminals who
believe that they are doing no
wrong if they pick up their
favourite broadeasting station in
this way, They do not realise,
I thiak, that while they are gaily
flirting with those carriers strong
men in neighbouring houses are
tearing out handfuls of locks that
they €an il spare and calling
upon all the furies and demens
to arise instanter and smite the
author of the ear-destroying
squeals that are making the night
hideous.

‘The Radiowoman.

I have met the superwoman.
Twice have T come across charm-
ing beings whose friends held
them in awe as real authorities
on wireless. The first was =«
hollow fraud, but so pretty a
fraud withal that no one probably
had the heart to show her up.
Even her little habit of mixing
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up volts and amperes passed
with no more comment than a
slight raising of the eyebrows on
the part of the less impression-
able of her masculine hearers.

The second is a sheer wonder.
She really does know the busi-
ness, and I am ready to wager
six to four in ‘‘ peanuts ’’ that
she could give you points at
reading Morse.  Would that
more of her sisters would follow
her excellent example; but I am
afraid that there is little chance
of wemen taking seriously to
wireless, or, at any rate, of
their admitting that they possess
an intimate knowledge of its
workings. If they did so they
could not assume that appealing
loock of pathetic helplessness
whereby they entice mere men to
do for them awkward little jobs
that they are really perfectly
capable of doing for themselves.
Woman is not so foolish as to
surrender one of the most effec-
tive weapons in her armoury like
that.

Look Before you Leap.
In time I suppose we shall

find devotion to wireless on the

part of the husband cited as a
valid reason for  divorce.
“ Then,” as a correspondent,
whom I deduce to be a married
man, remarks in a breezy letter,
‘“ then we shall be able to do
some really serious work!”
There are times, of course, when
it is difficult to reconcile mar-
riage with a wholc-hearted de-
votion to wireless. Some time
ago I warned any ladies who
were thinking of committing
matrimony with radiomaniacs to
think twice before they took the
plunge. But there is also the
man’s side of the question to be
considered.

Tweo little hints I would give.
If you discover that the object of
vour attentions is addicted to the
terrible habit of knitting jumpers,
break it off at once. Never
mind if she sues you for breach
of promise. Care not at all if
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you have to make an ass of your-
self in the witness-box whilst
counsel rends you metaphori-
cally limb from limb. Do not be
downhearted as the court rocks
with glee over the sloppiest pas-
sages of your letters when they
are read out. You have done
the right thing, for nothing is
more searing to the soul than
the click of knitting needles
when you are straining your ears
to catch a faint signal. The
second hint concerns those whom
it is too late to save from
Hymen’s clutches. Never bring
home the evening paper. Leave
it in the train, give it to the
ticket collector, do what you will
with it, but don’t bring it home.
If you are so misguided to do
so, your better half will sit
reading it and rustling it until
you, with the ’phones about your
ears, are driven to the verge of
conjugicidal insanity.
WIRELESS WAYFARER,

A POSITIVE SELECTOR SWITCH

HE selector switch is one

I of the most useful of those

that find a place upon the
wireless set, but the ordinary
pattern has one rather serious
drawback, which becomes parti-
cularly obvious when the switch
is employed either in the aerial-
tuning circuit or in the grid cir-
cuit of a valve. One of its con-
tacts, that made by the laminated
arm, is positive; but the other,
which occurs between the pancl
and the bush in which it revolves,
is of rather a changeable kind,
and it is apt to become less and
less reliable as the switch be-
comes worn with constant use.
When a switch of the ordinary
type is used so as to enable the
gridleak to be connected in vari-
ous ways at will, in the manner
which was described not long ago
in this journal, or as a simple
means of varying the grid bias-
ing potential of low-frequency
valves (see Wireless Weekly,
Vol. 2, No. 19, page 662), a
faulty or poor contact between
the spindle and its bush may give
rise to a certain amount of para-
sitic noises.

Having traced one case of
crackling to a selector switch
(which he is proud to say was not
home-made!), the writer has

converted all such switches in:
his possession to the positive
contact pattern, now to be
described, with excellent results.
It is such a simple business that
anyone can make the improve-
ment in a very short time.

The existing laminated arm is
removed and replaced by a
double-ended one of the shape
shown in Fig. 1. This can be
made from three layers of thin
springy sheet metal. The arm
intended to make contact with
the studs is made to the same
dimensions as the original one.

Srvo

Itg. 1.—The Selector Switch.

The other should be 4 in. or so
shorter, and its end should be
bent so that it makes contact
with the ebonite. The arm is
now mounted and the switch
turned once or twice so that the
short arm scratches a segment
of a circle upon the ebonite
corresponding to the travel of
the long arm, Near the ends of
this line, and in the middle of it,
are drilled three 4B.A, clearance

10

holes. A curved brass strip 1 in.
wide is now cut out, and in it
are drilled three very slightly
countersunk 4B.A. holes.  The
heads of three 4B.A. counter-
sunk screws are now filed almost

away. These are inserted into
the holes in the strip on the
panel, and are  tightened by

means of nuts. The heads are
then trimmed off with a file and
with emery paper, until they are
absolutely flush with the strip.
Tap connections are made as
before to the studs, and the fixed
connection is made by a wire
soldered to one of the screws
which retain the strip in posi-
tion. If the ends of the arm have
been bent well down, contact
will now be quite positive, and
the arms will automatically clean
and keep bright their paths over
the studs and the brass strip.
The reason why one arm is
made shorter than the other is to
allow this form of connection to
be used with switches the studs
of which are so numerous that
they occupy more than a semi-
circle. Since the radius of the
brass strip is less than that of
the studs, the device can be used
even when the studs stand upon
the circumference of a.complete
circle, R. W, H.
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ONDON.—It remains to be
seen what the recent wireless
telephony tests between America
and Great Britain will bring to
the listener on each side of the

Atlantic. Whilst the attempt to
get into conversation in the early
hours of the morning of Decem-
ber 2nd was unsuccessful, the
engineers of the B.B.C. are opti-
mistic regarding the future. This
failure was due to four main
causes :—bad atmospherics at the
time when the test was taking

lace, interference from oscillat-
ing sets in London, interference
by the unexpected transmission
of I’Ecole Superieur des Postes et
Telegraphiese, which was also at-
tempting to call up America, and
apparently a weaker transmission
than usual. Three of these
causes can be remedied by human
agency, the other is outside that.

[m] ] |,

Both Capt. Eckersley and
Capt. West when discussing with
the writer the possibilities of
these transmissions expressed
their conviction that conversation
will undoubtedly take place with
America, and at no distant date;
furthermore, they are seriously
considering the possibility of a
test which, if successful, would
enable even the owner of a crystal
set in this country to listen to a
transmission of an American pro-
gramme. One need not be too
fanciful in one’s imaginings to
visualise the time when by agree-
ment international concerts will
be received in palaces and cot-

tages in most parts of the world. *

That is the outstanding fact
remaining from the excitement
created by these tests.

O 0 )

‘¢ Operatic Night ""—Monday,
December 3—was one of supreme
excellence. The artistes were all
stars of the first magnitude, but
whether it was the opportunities

of the ¢‘ Tales of Hoffmann *' or
not, we thought that Miss Ger-
trude Johnson’s singing was the
outstanding feature, particularly
in the closing scene of the third
act. Then came the grand,
solemn, requiem-like music before
the epilogue, and personally, we
cannot conceive why the com-
poser (Offenbach) did not end his
opera at this peint instead of
bringing us back once again to
the wine roem to hear Hoffmann’s
recitative telling us that his tales
were now told.

G 3| a

Generally speaking, the Opera
was a great success, although it
did suffer somewhat from the
fact that it was produced in a
studio insufficiently roomy for
such a large company and aug-
mented orchestra, giving rise at
times to somewhat ‘‘ dead *’ or
*“ fading >’ effects, but we under-
stand 2LO are well on the way
with experiments to produce
these operas in a larger studio,
and let us have a little of the echo
effect that we associate with
Opera Houses and large halls.

.
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Forthcoming Events
DECEMBER.

r2th (WeD.).—5.30, ** Uncle Jeff ”
will talk to the children. 7.30,
London Wireless Orchestra. Miss
Marjory Phillips. contralto. Miss
Edith  James, pianist. John
Henrv's account of ‘“ What hap-
penet to me at the General

Election.”
13th  (Thurs.).—‘ Auntie Hilda "’
and “ Uncle Humpty Dumpty
Dance Band.

musical  talk.
Musical Comedv, ¢ Little Nellie
The Rt. Hon. Sir

Kelly,” Act I.
William Bull, Bart.,, M.P.,, P.C.,
will give a talk on ¢ Inventions
of this Country.”

13th  (Fri.).—Orchestra. Lecture
by Mrs. Mav on ‘ Housekeep-
ing."”” Mr. Stanley Holt, pianist.

18§
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8 News

Acts Il and 111 of
Nellie Kelly.”
15th (Sat.).—* Pagliacci ’ from the

* Lintle

““0Old Vic.”  Roosters’ Concert
Partv. W. }. Bassett-Lowke,
M.Inst., Laco.E., will talk on

““ Models and Model Railways.”

Dance music from the Savoy
Hotel.
0O O ]
BERDEEN. — Whatever

doubts there may have been
as to the wisdom of having a reat
Scotch nicht broadeast from 2BD
were completely set at rest by thé
result. Probably no programme
since the inauguration ceremony
has evoked such enthusiasm, and
it comment is any criterion, a
repetition should not long be
delayed. Aberdeen listeners had
another new experience last weelk
when the performance of the
opera ‘‘ Carmen > at the ** Old
Vic’’ Theatre, London, was
relayed to the farthest North
station with excellent results.

a a O

QURNEMQUTH. — During

the past week, we have had an
exceedingly interesting series of
transmissions from the Bourne-
mouth station. On Wednesday,
November 28, a new play by
Thomas Hardy, the Wessex
novelist, was performed at Dor-
chester by the Hardy players.
This was transmitted by land line
to Bournemouth, and broadcast
from that station to an eager and
expectant auelience. Unfor-
tunately, owing partly to the fact
that the hall in which the play
was produced was poorly suited
for the purpose, and partly to the
hissing noise, caused apparently
by the microphone, reception was
somewhat jndistinct, even on a
crvstal set 2 miles from the
station.

(m} (m}

On Friday, Nov. 30, Mr. G. K.
Chesterton, speaking at the
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Bournemouth Rotarian banquet,
gave his unseen listeners .a
thoroughly enjoyable time.  On
Sunday, December 2, Miss Car-
men Hill gave the Bournemouth
folk a song recital. As reception
that night was distinctly good,
little need be said except that the
singer was in good voice. Miss
Carmen Hill not only knows how
to sing, but how to make her
audience understand what she
sings. Her enunciation was
excellent, every word she sang
being clearly heard.

ARDIFF.—Cardiff and dis-

trict amateurs are overjoyed
at an early possibility of their
local station’s wavelength being
increased to over 4oo metres. On
the present wavelength — 353
metres — London, working on
363 metres was practically a dead
letter, as being only 10 metres
between the two, it was almost
impossible to get the latter.
When Cardiff was transmitting,
Bournemouth, too, was subject to
serious interruptions for the same
reason, if one happened to be
within 10 miles of the Cardiff
station.

O ] 0

It appears to be the general
opinion in the district, both by
users of valve and crystal sets,
that simultaneous broadcasting
has been rather overdone and, in
view of the very fine programmes
iven from Cardiff in the past,
listeners have shown by numer-
ous letters to the Station Director
that a reversion to the old »égimé
will be appreciated, and that
special events only should be
simultaneously broadcast.

0 0 &

Forthcoming Ecents

DECEMBER.

12th  (WEeD.). — Popular  Night.
Vocalist, Mr. Joseph Farrington.
Miss DBeatrice Miranda, soprano.
Chat on British Mammals by Dr.
Jas. J. Simpson, M.D., D.Se.

igth (Fr1.).—The Cardiff Musical
Society’s Small Choir. Mr. Frank
Taylor, baritone. Mr. R. J. Pugs-
ley, Chat on ‘¢ Individuality in
Business.”

15th (Sar.).—Mr. Willie C. Clissitt
on ‘ Sport of the Week.” Mr
Owen Gane, baritone. Mr. Alec
John, tenor.  Mr. Charlie Chip-
munk in ‘“ A Restaurani Episode.”

Major E. H. Gunn (the well-
known Dog Judge).

16th (Sun.).—Beethoven Night. Mr.
David Thomas, vocalist.

7th (Mon.).—H.M. Air Force

Band. Miss Lilian Lewis, con-
tralto.
18th  (Tues.). — Literaxry Night.

Shakespeare Night. Critical Com-

mentary by Prof. Cyril Brett,
M.A., Oxon. Lyrics by Miss
Constance Willis.

a a a

LASGOW.—The Officials of

§SC are at present arranging
for a series of short talks on
educational and other subjects of
universal interest. It is proposed
that a Committee representative
of the varicus educational bodies
in the city will be set up in an
advisory capacity. Already the
Glasgow Education Authorities

TRANSMISSIONS

Wavelength.
353 metres.
-.363

CAEKDIFF
“LONDON -
MANCHESTTR ..2ZY .

REWCASTLE

TIMES OF WORKING.

Weekdays...... 3.80 {0 4.80 p.m, £nd 5.0
to 10.20 p.m, G.M.T.

® London : 11 20 a.m- 012,30 p.m.

fundays.... .0 pm to 5.0 pm, and
8,80 10 10.30 p.m. ¢.M.T,

NOGTE :—The warelenglhs given above
are allocated temporuriiy and
furiher ullerutions are pending.

have appointed a representative in
connection with the scheme.

O @ o ¢

The simultaneous broadcasting
from London of ‘‘ Five Birds in
a Cage ”” by Miss Gertrude Jen-
nings, was one of the finest things
ever listened to by a Glasgow
wireless audience.  Everywhere
people have expressed their
appreciation of this class of enter-
tainment and desire that material
after this light comedy type
should be introduced more fre-
quently into  Scottish  pro-
grammes, in place of the prepon-
derance of ‘‘ highbrow ’’ items.

O 0 O

Forthcoming Events
DECEMBER.

12th (WED.).—Mixed classical music
by the Wireless Orchestra. Miss

12
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Doris Lemon, soprano. Mr. Wil-
liam Michael, baritone. A Chat
on ‘ Shorthand,”” by Mr. James
H. Baird, A.F.I.

13th  (Trurs.). — Talk on the
“\Week’s Music ”? by Mr., Percy
A. Scholes. Fifty -Minutes with
the Kiddies. Children’s Games
and Selections by the Orchestra.

Old and new choruses by the
Uncles. S.B. from London of the
Comedy, *“ Little Nellie Kelly.”

Old-time Dances.

14th (Fri.).—The Weekly Film Talk
by Mr. G. A. Atkinson. A short
tallk on “ Football,” by Mr. John
Leggat, Secretary of the N.W.
Lanark - Referees’ Association.
Mr. Wiiliam . MacDowell, bari-
tone. Miss Catherine Paterson,
contralto. Dance music. S.B.
from London of the Comedy,
“ Little Nellie Kelly.”

13th  (Sar.).—The Possilpark and
District Prize Pipe Band. Mr.
R. A. Cunningham, baritone.
Mr. George Hewson, banjoist. A
chat on ‘“ Joseph Conrad and his
Books,”” by Mr. -J. R. Peddie,
M.A., of Glasgow University.

0 O )

ANCHESTER. — The Sun-

day.evening talks to young
people, given by Mr. S. G.
Honey, Assistant Director of the
Manchester station, are becoming
very popular with the younger
listeners, and it is good to find
that they appreciate serious talks
as well as the more jovial week-
day chats.

O 0O 0

The transmissions from the
Piccadilly Picture Theatre, which
have been suspended for some
time, have now been resumed,
and although considerable im-
provements have been made, it is
doubtful whether the organ music
will ever equal the transmissions
we had from the Steinway Hall.
The ‘‘ full organ’’ comnes out
well, but the small stops, though
of good quality, transmit weakly
and require considerable amplifi-
cation to bring them up to suit:
able strength. The structure of
the building makes it a most
difficult matter to find a suitable
position for the microphone.

a a O
Forthcoming Events
DECEMBER.
12th (WEep.).—3.30, Concert by
Mme. V. Whitworth, soprano.
Mme. J. Shea, elocutionist. Mr.
H. Read, solo piano. Mr. H. J.
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Davies, bass baritone. 6.30, 2ZY
Orchestra. 7.45, 2ZY Operatic
Company in ¢ Faust” (Gounod).

13th  (THURS.).—r11.30, 2ZY Trio.
6.30, Girl Guides and Boy Scouts’
Bulletins. 6.40, German Talk,
7.45, Oxford Picture House
Orchestra.

14th  (Fri.).—Concert by Miss N.
Riley, contralto. Mr. A. Scho-
field, comedian. Mr. O. Collet,
baritone. Mr. T. O. Snawfield,
solo piane  6.40, 2ZY Orchestra,
Children's Music. 7.45, Popular
and Light Music by 2ZY Orches-
tra. Mr. T. Sherlock,' baritone.
Miss C. Willis, soprano. Talk on
“ A Winter Walk by the Mere,”
by Mr. T. A. Coward, M.Sc.
15th (Sat.).—3.30, Oxford Picture
House Orchestra. 6.30, Organ
Recital, Piccadilly Picture House.
7.45, Heywood Co-operative Glee
and Madrigal Society.

16th (Sun.).—3, 2ZY Orchestra. 8,
Talk to Young People, by Mr.
S. G. Honey. 8.30, Rev. L. }J.
Shields, Director of the Industrial
Christian Fellowship. 8.45, Mr.
Pat Ryan, solo clarionet. Miss
Doris Lemon, soprano. Mr. Wm.
Michael, baritone.

17th (Mon.)—3.30, 2ZY Orchestra.
6.35, Boys’ Brigade Bulletin.
18th  (Tues.).—3.30, Concert by
Miss Eugenie Crompton, soprano.
Mr. R. Bagat, elocutionist. Mr.
H. Thorpe, baritone. Mme. A.
Sampson, contralto. 6.30, H.M.
Royal Air Force Band. 8.15, Mr.
Harry Hopewell, baritone. 8.4s,
Talk by Mr. J. E. Phythian,
M.A., on Burne-Jones' ‘ Star of
Bethlehem.” g.40, Spanish Talk.

(W] o ]

EWCASTLE.—Owing to the
unfortunate mdisposition of
one of the artistes last week, it

was found necessary to engage a
substitute at short notice, with
the result that an entertainer
filled the: gap under.the name of
““ Quip and Jest.”’ He appears
to have given universal satisfac-
tion and great curiosity has been
expressedd as to his identity
Many have also expressed the
hope that he will frequently figure
in the programmes. We are
given to understand that his re-
appearance is very probable, but
that the desire for anonymity of
the very -well-known gentleman
who thus conceals his light under
a bushel will be respected.

Forthcoming Events

DECEMBER.

12th (Web.).—3.45, Wardle’s High-
land Pipers’ Band. Mr. A.
Robins, cornet. Mme. Jennie
Forster, soprano. #%.30, Orches-
tra.  Mme. Dorothy Forster's
Quartette Party. Mme. Edna

Sheard, contralto.
13th (THurs.).—3.45, Miss Dorothy

Sanderson, soprano. Mr. S. Coul-
son, violin.
14th (Frr.).—3.45.—Miss Florence

Mr. M. Hender-
son, concertina. Miss Ella Dent,
soprano. %.30, Operatic Night.
Orchestra. Mr. J. Clinto, tenor.
Miss Doris Lemon, soprano. Mr.
Wm. Michael, bass.

15th (Sar.).—3.35, Clay-Page Trio.

Farrar, pianist.

7.30, Mme. Mabel Herbert, con-
tralto. Mr. Stuart McKintosh,
baritone.

16th (Sun.).—8.30, Rev. R. Robert-
son, address. Wallsend Male
Voice Choir. Miss Ida Cowey,
soprano.

17th (Mon.).—Mr. J. Phillips, tenor.
Mr. E. Forster, cornet.

Wireless Weekly

18th (Tugs.).—Miss Florence Farrar,

piano. Mr. T. Brennan, eupho-
nium. Miss Natalie Crear,
soprano. Orchestra. Domino Set

Concert Party.

0 [ 0

HEFFIELD.—In response

to his appeal to the
Sheftield wireless public to write
to the relay station stating
whether they desired Sunday
afternoon transmissions, Mr. F.
Lloyd received a huge post show-
ing a substantial majority for
this. The result 1s that relayed
matter will be sent out on Sun-
day afternoons, commencing on
Sunday, December 2. Many
objections contending that the
wavelength of 350 metres was not
suitable have been made, and in
consequence it has been altercd
to 300 metres.

O c D

Simultaneous

Broadcasting LEvents

DECEMBER

1zth” (Wep.).—7.30, “The Lily of
Killarney ” (Benedict). 8, Dance
Programme.

13th (Tnurs.).—8.20, * Little Nellie
Kelly,”” Act I, relayved from the
New Oxford Theatre. g.56, Sir
William Bull.

14th (Fr1.).—7.25, Shakespeare Pro-
gramme. 7.30, * The Lily of
Killarney.” g.40, * Little Nellie
Kelly,”” Act II.

15th (Sar.).—* Pagliaeci ”’
cavallo).  8.s0, The
Cornicert Party.

(Leon-
Roosters’

Scieatific Supply Stores.—We
have reccived a copy of this firm’s
latest catalogue of wireless and
electrical apparatus. It contains
copious illustrations and describes
a wide range of apparatus in its
48 pages.

Tie Bowyer-Lowe Co., Ltd.
Publication No. 20 of this firm
describes a series of components
specially designed for mounting
on wood panels. The advantages
of this method will at once be
apparent to the experimenter.

Sterling Telephone & Electric
Co., Ltd.—This firm has sent us
copies of publications Nos. 371,
376, 379 describing two crystal
sets and variable air coadensers

©96000000000:0090000000000000000000000000
-

TRADE NOTES

ecesaqepessaces

respectively.  These condensers
will be of interest in that they
are so designed as to have a
straight line characteristic. A
report upon their working is
given in Vol. 2, No. 20, p. 699.

Dariment Electric Batteries,
Ltd.—Wireless enthusiasts should
obtain a copy of List No. 1, pub-
lished by this firm, which de-
soribes the new Darimont cell.
This is a primary cell capable of
supplying filament heating cur-

3

rent either for low- or " high-
temperature valves. -

Messrs.: Alfred Graham & Co.
—We  have received booklets
giving particulars of the latest
models of Amplion loudspeakers,
ef which the prices of certain
models have been reduced. These
incorporate special features, not-
ably the wooden trumpets,

Tingey Wireless, Ltd.—We
are in receipt of an attractive
pamphlet describing the Tingey
‘*“ Superfine '* Cabinet Receiver.
This model is fitted with variable
reaction, and it is claimed that
under reasonably good conditions
all the British and Continental
Broadcasting may be received.
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CABINET STI100

By G. P. KENDALL, B:Sc., Staff Editor.

This instrument has been specially designed for usc in siluations where reflex civcuils suffer from interference by

lighting and power mains.

NTERFERENCE by induc:
Ition from power and light-

ing = mains carrying alter-
nating current is one of the
erratic and incalculable factors
affecting reception conditions;
in some (perhaps the majority) of
cases one may have a house full
of wiring and hear no more than
a faint humming which is barely
noticeable. In others there may
be no mains within fifty yards or
more, and yet the mductwn
effects are so pronounced as 'to
produce an overpowering roar if
anything but the simplest re-
ceiver is used. "

In view of certain experiences
of the writer during the War
when using amplifiers for picking
up earth-borne buzzer signals, :
scems probable that stray cur-
rents in the earth may explain,
in part at least, the erratic nature
of the phenomena observed, and
this suggestion is strengthened
by the fact that removing the
earth connection from the re-
cciver very often stops the inter-
ference completely. A partial
cure may also be effected in many
cases by the use of a counter-
poise earth.

Most reflex circuits are particu-
larly prone to -trouble of this
nature, since they usually embody
a-valve carrying L.F. currents,
whose grid and filament are con-
nected directly to aerial and
earth, and any audio frequency
mmpulses therein are therefore
picked up and amplified. .STi00
is no exception to the rule and
its well-known great advantages
are somewhat offset in some situ-
ations by the fact.

The STrio0 receiver illustrated
in the accompanying photo-
graphs represents an attempt to
overcome the difficulty in a simple
way, without departing far from
the original form of the circuit.
The obvious line to -adopt is to
separate the first valve from the.
acerial-earth circuit by means of
some type of coupling which will.
transfer the H.F. impulses of the
signals but not the audio fre-
quency ones of the interference..
An ordinary loose-coupled tuner
is fairly successful, but reduces

It completely eliminates suck induction effects and does not requive an earth connection.

Fig..1.—The finished instrument. A gcod combination of valves is suggested by this

photograph, namely, an ovdinary recewmg valve in the fivst socket and a small p ower
valve in the second:-

the stability of the circuit and
adds to the complication of its
operation: > - The latter objection
can be removed by employing one

of the ‘‘ aperiodic aerial ’’ coils

described last week ;. but .the in-
stahility is still very great and
the method finally adopted is to
use the same type of centre-
tapped coil as that described by
the present writer under the title
of “A New Single-Valve Cir-
cuit ”* recently (IVireless Weekly,
Vol. 2, No. 19). = The circuit thus
modified is fairly stable, practi-
cally free from induction effects,
and does not require an earth

14

connection. There is, however,
a slight  reduction in signal
strength, which was not observed
in the case of the single-valve
cireuit; the STrioo. usually has
an ample ‘‘ reserve of power,”
and the reduction is not serious.
In any case; the price is worth
paving to be free from A.C. in-
terference in those positions
where it is serious:

The general arrangement of
the set can be seen from the
photographs, and we will now
proceed to censider its construc-
tion in detail.
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The following parts are neces-
sary :—

One sloping front cabinet.

One cbonite panet to fit (10 in.
by g in. is a convenient size).

Two valve holders.

Two variable condensers of
0.0003 uF.

Two filament resistances,

One on-and-off switch for panel
mounting.

One crystal detector for panel
mounting. ;

(Burndept or other screw-ad-
justment type recommended.)

One Igranic L.F. transformer.

One Radio Instruments L.F.

transformer.

One fixed condenser of .ooot
pF.

One fixed condenser of .oucj
pF.

One fixed condenser of .oc2
pF

One grid leak of 0.5 megohm.

Nine terminals. (Five of these
to be provided with ebonite
bushes, since they are mounted
on the side of the cabinet.

Wireless Weeklly

L= gyp—

Fig. 3.—The ctrcuit of the recetver.

Messrs. Bowyer-Lowe
these.)

The circuit is shown in Fig. 3,
and it may be helpful to identify
the' various components therein.
C1 is the condenser of 0.0001 uF,
Cz and C3 are the variable con-
densers, Cg is of o.0003 pF, and

supply

i =T

Fig. 2.—The interior of the cabinet.

Note position of first intervalve fransfornier

(T® T2). This is situated midway between the filament resistances, and has the €on-
denser C4 across its secondary terminals. (See the wiving diagram.)

L)

Cs is of o.0oz uF capacity.
Tt Tz is the Igranic transformer,
and T3 T4 the R.1., this arrange-
ment having been found to give
particularly good results.

The inductances Li, L2z, are
basket coils of 40 turns each,
wound with No. 20 S.W.G,
double cotton-covered wire and
joined in series. They are placed
together side by side in such a
manner that a current flowing
through them travels the same
way round in each, i.e., so that
their magnetic fields are added.
This is shown in Fig. 4. The
coils are bound with adhesive
tape to each other and to a strip
of ebonite in the manner shown
in Fig. 6, this ebonite arm being
mounted on a spindle (see the
photograph of the interior of the
set), so that the coils may be
swung across the coil L3 to pro-
duce reaction. (If no reaction
effect is obtainable, reverse the
connections to L3.)

The coil L3 is another basket,
having 8o. turns of No. 22
S.W.G. d.c.c., and mounted by
means of a small bridge-piece of
ebonite on the ebonite end-plats
of the condenser C3, as shewn in
Fig. 5.

The resistance R3 is the half
megohm grid leak, and serves the
purpose of improving the quality
of the reproduction of speech and
music. . If any difficulty is ex-
perienced in controlling the set,
i.e., if it shows a tendency to in-
stability, this resistance should
be connected directly between the
grid and filament of the first
valve. This was not found
necessary with the set iltustrated,
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and. somewhat better signals
were obtained with the connec-
tion shown. The resistance is

connected in circuit by being in-
serted in the clips of the con-
denser C4q, which is of Dubilier

Fig. 4.—Connect the basket coils L1 and

L2 in series, so that the curvents travel in

the same dirvection in each. This

diagram shows the coils separatcd a little
to make the point clearer.

make. It is most important, by
the way, that both the leak and

the condensers should be of
thoroughly reliable make. Their
values are somewhat critical

within certain limits, and should
not be departed from.

In passing, it should be men-
tioned at this point that the suc-
cess of a set of this sort depends
SCREW

EBON/TE
BRIDGE

BASKET Cort

PIECE.
T s\\\\_>\\__'l;\\\\\¥ it -
vt IR 742

2z 7/////////////////{{;:[/////////7//////////////1//{'

Fig. 5.—How to mount the cotl L3 on the

ebonite end-plate of the condenser C3.

The screw shown is displaced from the

centre of the condenser Lo clear the spindle
of the lattey.

very largely upon the use of par-
ticular valves for the components,
a suitable lay-out of the parts,
suitable valves, and H.T, volt-
age, and so on. Therefore,
adhere closely to the data given,
since it should be realised that
the real purpose of an article of
this sort is to provide a set of
values and a method of arrange-
ment which has been found by
experiment (often laborious) to
work satisfactorily.  Any de-
parture in the important parts of
the design from the instructions
given is liable to upset the whole
circuit and make it necessary to
do the whole of the experimental
work over again. Especially is

this true of the question of
switching ; do not en any account
attempt to add switches to use
one valve alone, the crystal alone,
and so on. (Note that the only
switch included in the set is the
small on-and-off switch for the
filament current. This is a con-
venience on any set, and does not
complicate the wiring unduly.
It is mounted on the panel -be-
tween the filament rheostats.)

The arrangement of the ter-
minals of the receiver calls for
some explanation.  The two on
the left of the panel are alterna-
tive points to which the aerial
may be connected, their purpose
being to enable one to cut out
the condenser Cr, if desired. 1f
the aerial is connected to the
lower terminal the effect is to cut
this condenser out of circuit and
join the aeria! directly to the
‘centre point of the coils, L1, Lo2.
This is desirable in the case of
small indoor aerials.

When a large aerial, a Ducon
or a gas-pipe, is used, it should be
connected to the upper terminal,
when the circuit is as shown in

December 12, 1923

Fig. 3. IncidentaHy, quite good
signals can be obtained at mode-
rate distances by connecting this
terminal to earth and dispensing
with the aenal.

TAPE

NUrs
BASKET Cons
EBovITE ARmM

RBASPINOLE

Locw Nurs

Fig. 6.—The spindle carrying the coils

Ly and L2. Tiic knob is that seen near
the. centre of the panel.

The pair of terminals on the
right of the panel are for the
loud-speaker, and the o.c0z uF
condenser is connected across
these.

On the side of the cabinet on
the right is a row of terminals
for the external connections to
the batteries. These terminals
are spaced 1 in. apart, and are

—
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Fig. 7.—The wiving of the veceiver.  The top of the cabinet is shown turned
back. Note the connection between ZE2 and the centre point of coils L1 and La.
The actual I.P., O.P., etc., connections of the transformers ave best found by
experiment, but primary and secondarvy arve shown by the letters T1, T2, ets.,

respectively.
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bushed with cbonite. _ Their pur- It is therefore possible to use may, of course, be used, and, in
pose 1s to ena_ble dlff_e;rent ﬁ!a- separate accumulators for the any case, a hi;;h anode, voltziqe
me“:{da“df ancae supplies to be  two valves and apply a different (between 100 and 300 vo!;’.s)
girf?;;eg‘t’ t?reea(c:)}; :;2‘1"'5, so thl?)lt voltage to their anodes. This is should be applied and provision
sed o t}hpes i a:'x‘(:l C:si:con:l an advantage where economy of  made for putting a negative bias
sockeist’ Phey-are five it Tngd uplfeep is important, since a dull on Fhe g‘l‘ld. of this second valve.
ber, g We Wil - refer to - RN emitter can be used for the ﬁrst A single grid cell is shown in the
as Nos. 1, 2, 3, 4and 5. No. 1 Val}’c and run from dry battem?s, photograpl'l, and its connections
(at the front) is the common while the second may be a special  are given in Fig. 7.

negative terminal to which the Power valve. This last is de- The best results yet obtained
negative poles of all the batteries  Sifable if the best results are by the writer have been with a
are connected; No, 2 is the L.T. to be obtained, since the smaller Cossor *“ Red Top,’”’ as No. 1,
positive of the first valve; No. 3  dull-emitters do not seem able to  with 100 volts on the anode and
is ditto of the second; No. 4 is carry the necessary power in a a small p;)wer valve as Neo. 2,
the H.T. positive of the first circuit of this sort. One of the with 140 volts H.T., and —g volts
vgxlve; and No. 5 (at the rear) is large dull-emitters, specially de- on its grid. Both were run from
ditto of the second. signed for loud-speaker work, the same 6-volt accumulator.

e “Wireless Weekly '’ Free Gift Scheme e ;

cnt out and kept until six coupons less handbooks published. We

This present issue is of particular

importance, for three reasons :—
Firstly, it commences a new
volume, Vol. 3.
Secondly, it is the first of a
series of six special issues.
Thirdly, it contains the first
coupon in connection with
our Free Gift Scheme, whereby
we offer free gifts, up to ss.
in value, to all readers who
comply with certain simple
conditions.

THE CONDITIONS.

At the foot of this.page will
be found a coupon (Free Gift
Coupon No. 1), which should be

L Price

1 1. Wireless for All . ors 6d.

g By JOHN ScOTT-TAGGART,
F.Inst.P.

2. Simplified Wireiess .. .. 1/-
By JOHN ScCOTT-TAGGART,
: F.Inst.P.
K 3. How to Make Your Own Broad-
cast Receiver . 1/8

By JOHN SCOTT-TAGGART,

4. How to Ercet Your Wireless
Aerial a6 3. 1) 1/~
By B. MirTELL, AM.ILE.E,
5. The Construction of Wireless
Receiving Apparatus .. 1/6
By P. D. TYERS.
6. The Construction cof Crystal
Receivers .n o 1/6
By ALAN L. M, DOUGLAS,

are obtained. For the benefit strongly advise all readers to

of new readers, a seventh coupon
will appear, and will be accepted
in lieu of Coupon No. 1. The six
coupons, togetber with an order
for any one of the Radio Press
series of handbooks named below,
are to be sent in an envelope
marked ‘ Coupon” to: Radio
Press, Ltd., Devereux Court,
Strand, W.C.2, accompanied by
a postal order for ONE HALF OF
THE List PRICE OF THE BoOK
CuosEN, plus 2d. for postage.
Here is an opportunity to obtain,
at half price, any one of the most
authoritative and practical wire-

Choose your Books from this

Price
7. How to Make a “* Unit ** Wire-
fess Receiver .. oo 2/6
By E. REDPATH.
8. Pictorial Wireless Circuits ., 1/6
By OswaALD J. RANKIN,
9. Wireless Valves Simply
Explained b oy 2/6
By JOuUN SCOTT-TAGGART,
F.Inst,P,
10. Practical Wireless Valve
Cireuits . o 3 2/6
By JouN SCOTE-TAGGART,
F.Inst.P,
12. Radio Valves and How to Use
em 3d 13 =5 2/6
By JORN- BCOTT-TAGGART,
F.Jost.P_

ORDER FORM.

Make sure of benefiting under

our FREE GIFT

SCHEME by completing this form and handing it

I to your newsagent without delay.

PreaseE SuppLy ME wiTH WIRELESS WEEKLY
: FOR SIX WEEKS COMMENCING WITH THE DECEMBER

NoTICE.

197H Issug, Vor. 3, No. 2, AND UNTIiL FURTHER

Signature ............. ke + o it | AT VST Y, . .0 s

Address......

place an order for the next six
issues with their newsagent
immediately—for their convenience
an order form is given below—in
order to avoid disappointment,
as there is every indication of the
demand exceeding the supply,
and theve can be no reprint.

I our regular readers will kindly
bring this scheme to the notice
of their wireless acquaintances,
pointing out especially that theve
is still time fov them to participate
e the scheme by ordering next
week’s issue, the courtesy will be
much appreciated.

List :
E Price
13. 500 Wireless Questions
Answered - ou? 2/6
By G. P, KENDALL and E,
REPPATH,
14. 12 Tested Wireless Sets g 2/6
By P, W. HARRIS,
15. More Practical Valve Circuits 3/6
By JoH#N ScCOTT-TAGGART,
F.Inst.P.
16. Home-Built Wireless Compo-
nents o <3 g .7 2/
Elementary Text-book on Wireless
Vacuum Tubes S0 ..o 10/-
By JOHN SCOIT-TAGGART,
F . Inst,P.
Radio Prcss Envelope No. 1 (an
ST100 Receiver) 0 o 1/6
Radio Press Envelope No. 2 (a

4-Valve Receiver) .. rr. 2/6

cisaseres
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For reliability, sound .construction and advanced design the

“Ediswan ” reputation is your guarantee. Buy the valve with a
name behind it.

“TYPE A R.D.E.”
(Dull Emitter)

REDUCED PRICE NOW 21/-

Filament Volts......... 1.8-2.0 Overall Length including
Filament Current ... .30 T8 oo Bdoos 110 mm. max.
Angde Volts ............ 20-50 Gap .-.oeoceoees Safety 4-pin.
Bulb Diameter......... 29mm.

‘Do not put more than 2 volts across the filament.
inently suitable for reflex circuits.

TYPE “A.R. :08.

The LATESTDULL EMITTER 30/-

Th_is valve can be run off dry cells, reducing upkeep costs to a
minimum. The current consumption at a filament voltage of
2.5 volts is only .06 of an ampere.

TYPE “R” TYPE “ A.R.”
15/ 15/.

Have you had your FREE copy of IHlustrated Booklet ** The Thermionic
Valve "2 If not, send a postcard to-day.

Your dealer hold stozks to supply you.  If not,
orite us direct, giving his name and address.

ISON SWAN ELECTRIC CO., Ltd,
tueen Victoria St., E.C.4, & 71, Victoria St.,, SW.1,

1 Principal Contractors to
ns H.M. Admiralty,

Y ‘War Office, Royal

Air Force, E .
w A Everyt’“'ng ’0" Wireless. |

KLY because it brings BIG Business.

un.dern En
Middlesex.



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

"

December 12, 1922

oo

LOUD SPEAKERS FOR WIRELESS
PURPOSES
Below ave given summaries of a servies of infevesting papers recently deliveved befove
the Institution of Electrical Engineers and the Physical Society of London.
oo

N Thursday, November. 29,
Oa joint meeting of the
Physical Society of London
and the Institution of Electrieal
Engineers was held at the head-
quarters of the Institution for the
purpose of discussing ‘‘ Loud
Speakers for Wireless and Other
Purposes.’’ The discussion was
opened by a paper from Professor
A. O. Rankine, D.Sc., on ‘‘ The
General Principles Involved in the
Accurate Reproduction of Sound
by Means of a Loud Speaker.”
Professor Rankine gave a general
outline of the problem, and indi-
‘cated the important factors which
were to be covered by the
speakers who followed. He
emphasised the fact that the sub-
ject was one in which practice had
far out-stripped theory, and urged
the need of more research work,
the practical side having been
forced into unduly rapid growth
by a sudden demand. He further
considered that absolutely faith-
ful reproduction would never be
possible, partly because of vary-
ing absorption and resonance
effects in the auditorium, and,
moreover, that it was not neces-
sary. The human ear is really
accustomed to various forms of
distortion, and makes uncon-
scious allowance for them.
Professor Rankine went on to
show that to obtain good repro-
duction it is necessary to eliminate
resonance effects in the mechan-
ism, but that this can only be
done at the expense of sensitivity,
and a compromise is required.
Three principal methods of re-
dueing resonance may be used :
the diaphragm or other sound-
producer can be heavily damped,
1ts natural frequency can be made
lower than the lowest audible
note, or raised above that of the
highest.  Whatever method is
used the essential condition- to

success is that the mechanism’

should not be asked to produce
more than a certain volume of

sound : over-loading accentuates
every defect.

The speaker deprecated.the use
of horns to obtain large sound
volume, and considered that they
inevitably led to distortion. Deal-
ing with ¢ room effect,’”’ he urged
that reverberation or echo should
not be introduced into the trans-
mission, since when a loud-
speaker is used a second set of
echoes may be produced in the
listening room, with objectionable
results. He disliked, personally,
the admixture of any echo effect,
but explained that the habit of
listening to music in resonant
halls led many to prefer it. If
used at all, echoes should be pro-

A typical Loud-Speaker
Jor wireless.

duced at either transmitting or re-
ceiving station, but not at both.
i, C. Pocock, B.Sc.,
AM.L.LE.E., followed with a
paper on *‘ The Theory of Loud
Speaker Design.” He dealt in
detail with the question of
balancing - the - sensitiveness
gained by resonance against

.the  distortion resulting. from

its undue use, and showed
that - reproduction cannot be
perfeet in any resonant system,
or in any system contain-
ing mass and stiffness, even

9

Wireless Weelly

§
g

though the damping be such as to
prevent any natural oscillation.

Practical loud-speakers consist
of a rather sharply resonant
system working into an acou-
stical load, namely, a horn. It
is not quite accurate to describe
the horn as a load, because the
useful work is the energy trans-
mitted through it.  The horn is
operating in a capacity analogous
both to an electrical transformer
and to an electrical transmission
line. The likeness to a trans-
former is seen in the passage of
energy from the high mechanical
impedance of the diaphragm to
the low impedance of the open
end through a coupling device,
which reduces energy reflection to
a minimum and aims at obtaining
the greatest possible transfer of
energy. .

Fhe acoustical impedance of a
horn at its small end depends a
good deal on the ecross-section
and also varies with the' solid
angle and the form of the horn,
but the total impedance is also a
function of the impedance into
which energy is delivered, i.e.,
the open end. - In general, the
horn impedance varies with fre-
quency, and, though horns of
uniform inpedance can be made,
they are not necessarily the best.
The acoustical impedance is
virtually coupled to the dia-
phragm, and has a considerable
cffect upon its mode of vibration.

The resonance of a diaphragm
without horn may be such that it
vibrates with more than 5o per
cent. of additional amplitude at
tesonance over a frequency region
perhaps 100 periods wide. When
the horn is put in place the
diaphragm is made to do more

.work and the resonance is made

much less sharp. Thus, the horn
may actually improve the repro-
duction besides increasing 1the
volume of sound.

(To be concluded).
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Fig. 1.—Front view of the Panel.

articles of the series full con-

structional details will be given
so that a beginner will find no
difficulty in completing the panel,
or the various coils and other
small components to be used with
it.

Each of the series of articles
will be essentially practical.
Readers who desire to obtain a
thorough knowledge of the theory
involved are referred to the
various handbooks published by
Radio Press, Ltd.

The photographs, Figs. 1 and
2, show the front and back
respectively of the completed
panel.

IN this and the following

Materials Required.

1 ebonite panel, 7% in. by 51 in.
by 3-16 ‘in. or % in. thick.

1 piece of ebonite 2% in. by
14 in. by 3-16 in. for plugs.

2 No. 4 B.A. screws, each 1 in.
long, and 4 nuts.

12 terminals,

21 valve legs, with 2 nuts each.

10 valve pins, with 2 nuts each.

1 piece of thin sheet brass 6 in.
by 3 in.

3 yards No. 18 S.W.G. tinned
copper wire.

2 yards No. 32 S W.G. enam-
elled Eureka resistance wire.

1 piece ebonite rod £ in. dia-
meter by 1% in. long.

1 variable grid leak.

1 grid condenser 0:0003 pF.

1 telephone condenser o.002
uF.
1 filament rheostat, 5 to 7 ohms
resistance.

1 crystal detector on a small
ebonite base.

Drilling the Panel.

The first procedure is to mark
out and drill the ebonite panel,
and, to facilitate this work, a full-
sized plan of the front of the
panel, with the positions of ail
holes clearly shown, is given in
Fig. 5 (see page 23).

When the ebonite panel has
been cut to size and squared up,
the drilling plan should be care-
fully placed upon it and the posi-
tions of the holes marked by
means of a spring centre-punch or
other sharp-pointed instrument.
The actual sizes of the various
holes are not specified, as the di-
mensions of terminals, etc., will
vary somewhat, but the following
are usual sizes :—

Terminals ...... No. 2 B.A.
Valve legs ...... No. 4 B.A.

The diameters of the holes for the
spindle of the filament rheostat,
and for the variable grid leak,
should be drilled to suit the actual
components which it is proposed
to fit.

Having carefully marked the
positions of the holes, it is a good
plan to enlarge the marks
slightly, with a countersunk drill,
for instance, in order to prevent
the twist drill from wandering.
Drill slowly, and take care to
keep the drill at right angles to
the panel. Having completed
the drilling, remove all the
original surface palish of the
ebonite, both back and front, by
the use of a little pumice powder
and oil, rubbing energetically with
a piece of soft flannel wrapped
round a flat piece of woed, which
should result in a fine matt
finish.

Engraving.

If preferred the constructor can
have this portion of the work
done by one of the better class
wireless dealers at a cost of
approximately 3s. With a little
care, however, quite a satis-
factory result can be obtained by,
using a small diamond-pointed

December 12, 1923
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<3 graver—similar to a scriber but
with an oblique diamond-shaped
point—a little practice being
obtained first of all upon a scrap
piece of ebonite. After the letters
and figures have been cut, they
should be filled in with white
lead, any surplus being subse-
quently cleaned off with turpen-
tine.
Assembling and Wiring.

The various terminals and valve
legs may ‘now be secired to the
panel, as may also the grid leak
and filament rheostat. The
wiring is to be done with the

ovd-the howme constructoy facilities for
simple crystal cirvcuit to the more
lestalve transmitter. Inthe sevies, of

s ENODCLIPS

N

For

SOLOEREO™

=&
-3—'0

Fig. B.

VE AINS

AT

Fig. 3—A.B.C. D, E. showing con-
structional details of the vesistance,
bridges, connecting bars, condenser and
crystal detector,

tinned copper wire, in accordance
with the full-sized wiring diagram
(Fig. 4). All conncctions should
be carefully soldered and, if care
is talken to preserve the straight-
ness of the various wires, a good
appearance is obtained, as will be
seen on reference to the photo-
graph (Fig. 2), which shows a
back view of the completed panel.
As the wiring proceeds cross off
the items one by one ‘upon the
fult-sized plan, and when all is
compieted, carefully check.

The Auxiliary Resistance.

This is incorporated in the
panel, to enable a dull emitter
valve to be used. It is made by
closely winding the two yards of
enanfelled Eureka wire upon a
piece-of ebonite rod, as illustrated
in Fig. 3 (a). First drill a No. 4
B.A. clear hole, 3/16th inch from
each end of the rod, and secure
the two screws in position. Re-
move the enamel frem each end
of the Eureka wire, solder one
end to one of the screws, and
wind the whole of the wire upon
the rod, soldering the remaining
end to the second screw. This
resistance, which has a value of
about 10 ohms, is then to be
secured, where shown on the
practical wireless plan, Fig. 4.
(Constructional details of an extra
resistance for Pea-nut valves will
be fourid in  Wireless T1Veekly,
Vol. 2, No. 19.)

The Grid Condenser.

This item may be either bought
complete or made up in accord-
ance with the details given in
Fig. 3 (b). It comprises two
pieces of copper foil, with an

overlap ,of 1} ins. by £ in.

8 ’

Fig. 2.—Back of Panel view.

separated by a piece of thin mica,
say o0.c02 inch thick, with two
extra pieces of mica placed on the
outside, the ends of the foils
being soldered over and secured
with clips of soft brass, to which
the connections are subsequently
to be soldered. When completéd
this condenser is to be soldered in
position, as shown in the wiring
diagram (Fig. 4).

As other condensers of this
type will be required for use in
some of the circuits later, the con-
structor may at this stage make
these up as per table given on
next page.

A smatll label should be placed
beneath one of the outer pieces of
mica, to indicate the value of the
condenser.

Connecting Plugs.

From the piece of ebonite,
2} in. by 1} in. by 3/16th in.,
cut, four pieces, each % in. wide
by 1} in. long. 3/16th in. from
each end of these strips, drill a
hole to take the screws of the
valve pins, clean off the original
polished surface as in the case of
the panel itself, bevel the edges
of the strip, and secure the two

valve legs in position, connecting

together by means of a piece of
the No. 18 S.W.G. tinned wire
(or a narrow brass strip if pre-
ferred), as shown in Fig. 3 (c)-
One of the pins in each case may
be cut short, to enable the con-


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

Wireless Weekly

December 12, 1923

F.C.

oUT  IN

e+ HT =(o

I2

R4
® ®

(8] Gri Cono (9]

: Fig. 4— S
Wiving of the
. panel as seen
from the back

@ : of the unit.

Full

Size

ST e
AUXILIARY
RESISTANC.
SOLDERLED

MHERE

nector to be pivoted upon the re-
maining pin when changing con-
nections, thus obviating  the
necessity for -withdrawing the
plug entirely. Four of these
plugs should be made and num-
bered.

The Crystal Detector.
This item also can either he
bought complete, or mayv be macle
up ‘i accordance with the detais

given in Fig. 3 (d). If a detector
is bought, it merely requires the
addition of the two valve pins
11 /16th in. apart, to be connected
to the pillar and cup of the de-
tector respectively.

Connecting Straps.

Four of these straps are re-
quired, as shown in Fig. 3 (e);
two of the shape shown in the
upper sketch (1} in. centres), one
to the shape shown in the lower

Size ot Condenser. [No.ol Plates.,| Overlap Area. |
0.0003 uF. 2 13 X 3 inches i
o0.001 uF. 5 i3 x% Allow } in, extra on
o.0b2 uF. 6 i xs ., length of {oil
0.004 uF. 6 i x3 [ for brass clips.
o.006 wF. 8 R ede f o h
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sketch (2% in. centres), and a
fourth strap similar to this latter,
but with slots at 1} in. centres.

The Containing Box.

This may be made of mahog-
any, oak or other hard wood. The

R e, e XY 51/2." ———— e e — e Yy

Fig. 5—Drilling Plan.—Full Size.

dimensions are 7% in. long by
5% in. wide by 3 in. deep. The
panel is secured by means of two
No. 4 B.A. screws, with one
No. 4 B.A. nut screwed lightly
upon each.

25

In our next issue will be given
particulars of coils, variometer,
etc., together with diag?ams and
instructions for connecting up the

first group of circuits.
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HOW TO DESIGN

By PERCY W. HARRIS, Assistant Editor.

Wireless Weekly

YOUR OWN SET

In the following article, the first of a special sevies, the essential principles of successful design
are dealt with in a simple and practical mannevr.

constructor arrives ~at - the

stage when the mere repro-
duction of other people’s designs
no longer satisfies him. He has
perhaps built several sets, start-
ing with a)simple crystal receiver
and proceeding from this to a
valve magnifier, a two-valve set
with reaction, and, finally, to a
multi-valve - set in- the most
elaborate * style.. - In . building
them he has atquired experience-
witlr the drill, pliers and solder-
ing iron; so that these tools,
once han(lled so gingerly and
clumsily, are now ready servants
of his will. The operation of the
set has shown him just what he
should expect on his own aerial
from a crystal, one-, two- and
three-valves and he is naturally
longing to express his own indi-
viduality in a special design.
Here generally he ¢ sticks,”’ for
there is a great gap between the
fully-detanled description. of a set
with its -complete
gram and the conventionalised
drawing, which goes under the
name of a ‘' circuit diagram.”
The. - lack of - information . on
how to. bridge. this gap has
impelled me to ‘write _this
series of articles, ‘not . with
any idea that they are repre-
sentmg new mformatlon, but
only to make accessible to the
general reader such data ‘as s
generally acquired. by painful
and expensive experience.

Let us see first of all what a
circuit diagram really is and what
it can and cannot do. - Unfor-
tunately there are too many
people who confine their *¢ ex-
perimenting >’ to paper circuits,
and fondly imagine they have

S OONER or later every home

solved their difficulties by produc- -

ing. some new form of diagram
which ought to produce the
results they desire.
of wireless literature is acquain-

ted with circuits so freely given
and even more

of three, four,
stages of high-frequency amplifi-
cation, with switches to cut out
each or all of the valves. The
beginner is lable to gain the
impression that with such a
circuit diagram before him and a

wiring  dia-

Every reader

little experience he can build up
a good set which will give the
results he desires. The experi-
enced man knows that such is far
from™ being. the case, as the
technical difficulties of working

several stages of high-frequency.

make such instruments. so un-
stable as to be practically un-
workable. This brings us to the
first point I wish to emphasise-~
a circuit which looks all right on
paper may be quite useless in
practice.

frequency amplification is used.
Then again, a circuit diagram,
unless it is specially lettefed,
rarely gives such data as 'the
number of turns of wire, the
capacity of condensers, etc. We
may know that a certain com<
bination of capacity and induct-
ance should have a frequency
corresponding with a wavelength
of, say, 400 metres, yet this is
not sufficient. In obtaining this
frequency we may: have either
large inductance with small capa-

An example of neat design.

A circuit diagram shows, first.

of all, how the various parts are
connected electrically,

For this reason it is quite pos-
51ble to have a dozen different
receivers all constructed from the

same circuit diagram, yet all.
working at a different efficiency. -
One of them may be practically a -
an-.

perfect instrument,. whilst
other may be so inefficient as to
give with three. valves results
which would be obtained on a
properly-designed single valve
set. This remark particularly
applies to sets in which high-

25

without
giving any indication of how the’
components can best be arranged
to give the most efficient results.-

Note the workmanlike appearance of the connections.

city or large capacity with small.
inductance. The proportion of
capacity to inductance is often of
the highest importance, ‘and may
be quite - sufficient to determine
whether a set is efficient or not.
Still another poﬁnt is of im-
portance in our prellmmary con-
sideration. A circuit diagram,
valuable as it is to the more
advanced - reader, can never in-
corporate much vxtal information
that we must have before starting
on our instrument designing.
You might, for example, write to
me and send me a circuit diagram
with the question, * will this
circujt enable me to hear Radiola
in Wigan?’" First of all I have
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never. been to Wigan, and am
therefore unacquainted with the
local conditions, which may be
vastly differeat from those which
pertain at my home. Secondly,
I do not know what your aerial is
like, and mere physical dimen-
sions will give me very little indi-
cation of its receiving qualities,
unless maybe 1 have a contour
map of the district showing every
house and building. Thirdly, 1
do not know the conditions under
which  you will work your
apparatus, and how far the set
will be from the leading-in point.
Other questions having bearing
on the set are your carth connec-
tion and the way it is made, the
nature of the soil in which the
earth plate or pipe is buried, and.
whether or not you are suffici-
ently close to a transmitting
station to be seriously interfered
with by it. So you will see that
we must not rely too much on the
circuit diagram,

You may think I am over-
stressing  these  preliminary
points, but I should not do so f
they had not been the subject
matter of a vast amount of corre-
spondence with readers of my
books and articles. Bad as are
the effects of ¢ switchitis,”’ they
pale before the devastating
results of *‘ circuit-diagramitis,’’
which has caused more waste of
ebonite and wireless materiai
than any other disease with
which we enthusiasts are afflicted.

The choice of a circuit natur-
ally precedes the design of an
instrument, and here, of course,
there are many pitfalls to be
avoided. A very large number of
experimenters attempt to jump
from a crystal or a single-valve
set to a five or seven-valve instru-
ment of verv elaborate design.
This is the very worst possible
way of acting. Yet, however
bad the step may be from a tech-
nical viewpoint, one at least has
sympathy with the experimenter
who acts in this way. His
reasons are easy to understand,
for with his simple set he gets
neither distance nor volume.
Knowing that - high-frequency
amplification increases the range
of a set ‘and note magnification
the volume, he very naturally
desires to include two or three
stages of high-frequency to bring
in  ¢¢ practically anything,” a
detecting valve, and two or three

stages of note magnification to
work a loud-speaker

In choosing a circuit we must
therefore have clearly before us
the purpose for which the set is
to be designed. We must also
be clear in our minds as to
whether we are prepared to have
a number of controls and to put
up with a good deal of trouble in
adjustments to get the results.
Simplicity of manipulation is
only too often obtained by a
sacrifice of sensitivity and effici-
ency, whilst conversely the
utmost efficiency is frequently
paid for by a most exasperating
complication of adjustment. A
further point of importance and

one . too frequently ignored
by those who prepare -cata-
logues of commercial sets is

that no mattzr how complicated
the set may be, and no matter
how many wvalves may be in=
cluded in it the reception of
distant broadcasting (such as
Aberdeen in London) can never be
so successful as the reception of
the local station. 1 know this will
surprise many readers, and may
possibly bring forth an indignant
protest from certain manufac-
turers; for this reason I will
explain why the statemerit is so
boldly made..

In listening to broadcasting or
telegraph signals by wireless, we
desire to hear only the signals
sent out from one station. If the
cther were but the bearer of this
one particular set of oscillations,
nine-tenths of our troubles would
disappear, but unfortunately this
great medium has to carry a vast
number of other vibrations vary-
ing in strength and character,
By utilising the principle of re-
sonance we can filter out a large
proportion of the unwanted
signals, but there will always be
a residue of impulses we do not
want.

Certain wireless transmitters
(some are much greater offenders
than others) radiate not oniy
signals of the wavelength they
are designed tc give out, but also
sub-multiples of these waves.
The major portion of the power
is radiated on the fundamental
wavelength, but a certain pro-
portion is wasted in these
harmonic radiations which may
be so numerous as to be found
right down on to the shortest
adjustment of our tuners. If a

R0
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harmonic happens to fall on a
wavelength very close to that we
are listening to, then it will cause
interference by producing what
we call a heterodyne note with
the carrier wave of the broad-
casting station. Lastly, but by
no means the least trouble, there
are the noises created by what are
termed ‘‘ atmospherics.”’ These
atmospherics are natural elec-
trical discharges originating in
storm centres, and even in calm
spots in certain conditions.
Atmospheric disturbances can
rarely be tuned out, for they have
not any particular wavelength as
have ordinary wireless signals.
In case you may think I am
wandering away from the sub-
ject, 1 now want to explain how
the points mentioned in these
preceding paragraphs have an
important bearing upon our
choice of a circuit. The ideal ‘n
wireless reception is to get @
good volume of signals from the
station we want to hear with a
minimum of interference from un-
wanted signals. When we are
listening to the near-by station,
the strength of signals is such
that with no magnification what-
ever, we can obtain very con-
siderable strength and thus we
can say that the ratio of wanted
signals to unwanted signals i3
very high. In these circum-
stances we shall hear practically
nothing from atmospheric
troubles, harmonics or weak in-
terference from other stations.
Contrast this with the condi-
tions pertaining when we endea-
vour ‘to listen to very distant
broadcasting such as that from
the other end of the country or
even from America. What is
this ratio now? The distant
'signals will be so weak that with-
out considerable amplification or
magnification (it does not matter
which term we use) they will not
satisfy us. Magnification with
valves seems a simple matter,
but unfortunately it is frequently
overlooked that the magnification
of the wanted signals is also
accompanied by a magnification
of those we do not want, so that
no matter how loud we may make
the distant signals, that very im-

portant point, the ratio of
wanied to wunwanted signals,
remains practically the same.

A further article of this series
will appear next week.
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THE SIMPLEST SUPER

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

Those readers who ave familiar with ** Super” circuils, logether with those wkho have not yet expersmented
with them, will find the following article by the inventor of the ** Cowper’'’ circuit of pariicular inferest.

the right place for the frame

EXPERIMENT shows that

aerial in a ‘‘ Super ” is in
the plate-circuit, where there is
power directly available to over-
come radiation and ohmic resist-
ances. It is then much easier to
build up violent oscillations in
the very brief time available in
the manner that is characteristic
of all super-regenerative circuits.

In the well-known De Forest
“ Ultraudion * circuit it will be
remembered that the tuning

inductance (a variometer) is con-
nected directly between the plate
and the grid-condenser. It
seemed of interest, therefore, to
see if this could be adapted for
use in a super circuit, as we have
here the most direct possible
energising of the tuning induct-
anhce.

As will be seen from the cir-
cuit diagram (Fig. 1), the small
condenser represented by the
grid-to-anode capacity of the
valve is practically the whole
tuning-condenser capacity across
this inductance. - Any potential
difference set up along the induct-
ance will, by charging the grid
and plate with opposite signs,
accentuate the P.D.. by the
familiar ‘‘ valve ’_effect. of the
grid centrolling the electron
stream, so giving rise to violent
oscillations.

\f’&

[}

L.
PLUG IN
con R

FRAME
AERIAL
—

L, (100)

Fig. 1.—The circuit arrangement.

If the oscillating cireuit has
extremely low H.F. resistance
and capacity (this is absolutely
essential), with proper value of

Fig. 2.—The Complete Receiver.

grid-leak, a loud howl will be
produced, which can be tuned up
into  a  high-audio-frequency
quenching whistle by adjustment
of grid-leak value in, the usual
way. The Ultraudion circuit 1s
an essentially unstable one, which
is, in ordinary practice, held
down at a point just below oscil-
lation by a variable condenser
across the plate and filament
(original De Forest), or across
grid and filament (Albright and
May modifications).  The latter
is omitted here, of course.

A little experimenting
these lines resulted in the super
circuit shown, which can fairly
claim to be the simplest, at least,
of any published hitherto.

It has one-hand control, one
tuning inductance (or frame
aerial), and variable grid-leak—
which latter does not need to be
continuously variable.  Tuning
is effected by a small two-plate
tuning condenser. As any capa-
city above about .coo1 pF in the
plate-circuit is found to prevent
entirely the ‘‘ super *’ action, an
extremely low minimum-capacity
variable condenser with this
maximum value is required, so
that even the ordinary three-plate
‘“ vernier ”’ is unsuitable here.

27

along

Fortunately, however, several
firms have recently put on the
market a form of two-plate mica-
and-air condenser, with the mov-
able plate moved to-and-fro from
the fixed plate by a screw action,
thus giving the desired very low
minimum capacity.  That illus-
trated in the figure, with two
plates, 3 in. diam., was sup-
plied by E. J. Baty

The fixed tuning inductance,

if “used (with small vertical
aerial, or merely °‘‘ capacity !
aerial), must be wound with

thick wire; the ordinary tuning
inductances of the plug-in type
are designed for longer wave
work, and their high-frequency
resistance is so high for the short
waves that they render this cir-
cuit - inoperative. For wave-
lengths from 350 to about 430
metres a coil of some 100 turns
of No. 20 d.c.c. is required in
any one of the familiar  Jow-
capacity windings.  That used
by the writer in this and other
super receivers is wound on a
1} in. diameter former § in. wide,
with two rows of 6 pins each,
those in the one row being oppo-
site the spaces in the other,
alternate layers being wound
honeycomb and lattice fashion.
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Starting round No. 1, the wire 1s
taken round No. 3 pin of the
opposite row, then back round
No. 6; and so on, for one layer;
then a layer of ten turns wound
side by side, lattice-coil fashion,
etc. This makes a fairly com-
pact coil, only 3 in. diameter,
even with 100 turns of this thick
wire. The wire is stiff enough to
hold together without paraffin or
shellac if simply taped together.

A coil with a similar number
of turns on a .3 in. diameter
former would suffice, but would
be rather clumsy unless two-pile
wound. An alternative offers in
the form of two s5o-turn basket

paraffined paper, each layer con-
sisting -of a roughly-piled wind-
ing several wires deep. It was
equal, roughly, to a 25e-turn coil

- in effective impedance.

The grid-condenser is prefer-

ably of small size—o.0001r pF;

while the ’phone blocking con-
denser, which is quite essential
in this circuit in order that the
whistle shall be produced at all,
is of unusually large value—viz.,
o.or pF.  If unobtainable, one
of 0.005 will do, but the larger
value is  Dbetter. Ordinary
paraffin-paper and foil condensers
rarely have sufficiently good in-
sulation for this kind of work.

CHOKE / \ r————-’—-——-"a)
- - __©- -

63‘ o.o,y //,’ -:
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Fig. 3.—Practical wiring diagram.

coils connected in series and fas-
tened close together with paraf-
fined paper between. As pointed
out, the ordinary thin-wire induc-
tances marketed arc useless for
this ‘purpose.

The radio-choke, which pre-
vents the high-frequency energy
from shorting to the filament via
the ’phones and H.T. battery,
can be any coil of over 200 turns
of usual dimensions ; the size and
type of covering of wire are
largely immaterial. A No. 250
plug-in coil suffices admirably.
‘For the sake of compactness, a
special small choke was used in
the receiver illustrated ; this con-
sists of about 4 oz. of No. 32
enamei-covered wire wound on a
spool 1 in. diameter by 1} in.
fong, in three multiple layers

separated by several layers of -

Those shown are of an extremely
convenient type, allowing of in-
stant changing for experimental
purposes, and were supplied
by the Grafton Electric Co., who

also supplied the coil-holder.
The grid-leak is of the maulti-
tapped variety, supplied by

Messrs. Peto-Scott; the filament
resistance, which should have a
smooth, silent action for proper
fine-regulation of the whistle, is
the handy compact form marketed
by T. C. Ball.

The components are con-
veniently mounted on a wooden
base-board, as illustrated in the

photograph, Fig 2, a small
vbonite panel, 6 in. by 2 in,
carrying the valve-holder and

fixed condensers ; adjustable con-
denser and filament resistance
being mounted on small pieces of

a8 -
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4 in. ebonite screwed to the base,

-oft-which also the coil-holdeir and

terminals arc mounted. A suit-
able frame-aerial has 24 turns of
No. 20 or 22 D.C.C. wire spaced
at  in. by fibre (or ebonite)
combs attached to the arms of a
wooden cross 2 ft. square. It
should be noted that the number
of turns required is unusually
high, to tune over the range 350
to 450 metres or thereabouts, on
account of the extremely small
tuning capacity available. If a
plain vertical aerial is used, it
should not be more than about
4-5 ft. high, as a longer one
brings in more ‘‘ mush,”” which
actually drowns the less powerful

signals. It ‘is attached to the
plate terminal, the tuning-coil
being left in position. No

carth ”’ is needed.

The operation of the circuit is
similar to that of other grid-leak-
howl! supers, of the Flewelling

1ype, or that described by the

writer in the September 26 issue
of Wireless Weekly. The
account given on p. 416 of the
issue mentioned, and the note on
p- 540 of Vol. 2, No. 15 (October
24), should be referred to in this
connection.

The first thing is to get a loud
howl. One may start with 30 to
go volts applied on the plate of a
hard R valve with the filament
as bright as possible, and with
minimum condenser across the
inductance, the grid-leak being
set to its maximum value. Then
this howl must be brought to a
shrill whistle .by adjusting the
grid-leak, and the station tuned
in by finding the array of hetero-
dyne ‘‘ bumps *’ which announce
its vicinity, and getting into the
silent region between the loudest
of these bumps. Hand capacity
effects will be very marked; it is
well to screen the tuning handle
as far as possible by a metal plate
connected to the L.T.+. Fine-
tuning is a matter of several
trials.

The results are comparable
with those of other supers, and
can actually approach the single-
valve Armstrong if a short ver-
tical aerial is used. The quality
of speech, however, was found by
the writer to be rather poorer
than in more elaborate supers;
probably this can be eliminated
by more careful tuning and ad-
justment of H.T., filament tem-
perature, and grid-leak.
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Choke Coils for Low-Frequency
Amplification.

HAVE been carrying out some
Iinteresting experiments with

chcke coils and resistances in
low-frequency amplifiers.  The
idea that iron intreduces distor-
tion is a very prevalent one, but
one which i1s not founded on

3 B‘
Fig. 1.—Choke-coupled L.F. amplificr.

practical experience. While it is
true that a poorly designed inter-
valve transformer will introduce
distorticn, yet that most useful
of metals—iron—must not be
blamed as a result,

The natural tendency is to turn
towards resistance coupled low-
frequency amplifiers. A good
deal has been written in the past
with regard to resistance coupled
low-frequency amplifiers, but it
would be idle to suggest that a
resistance coupled amplifier is any
improvement upon a transformer
coupled arrangement. It is just
as easy to obtain distortion with
a resistanece coupled amplifier as
with one using a transformer.
When using a resistance, a value
of from 50,000 to 100,000 ohms
is required, and a variable anode
resistance is very suitable for this
purpose. - The coupling con-
densers may have a capacity of
o.00z uF, a gridleak of 2 meg-
ohms being employed. One of
the biggest disadvantages of the
resistance coupled amplifier is
that a much larger high-tension
voltage is required. The anode
resistance cuts down the voltage
cn the anode of the valve by
about a half, which means that
to obtain proper results the
2node voltage requires to be
about twice as much. This is a

very serious bar to the general
use of resistance coupling, but
when ‘we take into consideration
the fact that the results are con-
sidérably inferior to those ob-
tained with a transformer; we are
bound to regard this fcrm  of
coupling with a considerable
amount of suspicion.

I have, however, recently been
making some comparative tests
with iron-core choke coupling,
and the results are surprisingly
geod, The choke-coupling method
has two big advantages over the
resistance ccupled arrangement.
In the first place, ordinary high-
tension voltages may be em-
ployed, and in the second place
the signals obtained. are much
stronger. In preliminary experi-
ments, I have found that when
the iron-core choke is used, the
results are just as good as those
obtainable with the average,
well-designed intervalve trans-
former, Anyone can readily make
an iron-core choke, and the cost
of manufacture is very much less
than that of intervalve trans-
formers. I therefore certainly
recommend readers who are using
two stages of low-frequency
amplification to try the choke
method of coupling. 1 first tried
using the secondary of an inter-
valve transformer as a choke and
got perfectly good results. There
seems to be an opening here
for intervalve transformers with
burnt-out primaries. Good re-
sults are also obtainable with the
primaries of intervalve trans-
formers. Wondering if a closed-
core choke was essential for good
results, I tried the secondary
winding of a microphone trans-
former, consisting simply of a
straight, open-ended, iron wire
core wound with a primary and
secondary. Excellent results were
obtainable. T then used a special
choke made for the purpose; this
is illustrated in Fig, 2. It simply

.consists of a bundle of iron wires
.measuring 4 in. and % in. in

diameter; a bobbin is skipped

20

. ceptible.

over this core and is wound with
14,000 turns of No. 44 silk-
covered wire. As a matter of
fact, the actual amount of wire
used does not seem to be at all
critical, and all kinds of different
chokes were tried with success.

Fig. 1 shows the type of circuit
employed. It will be seen that
the input to the valve V1 is the
usual intervalve transformer T1
T2, but in the anode circuit of
the valve Vi1, a choke Z is con-
nected instead of the primary of

- a second intervalve transformer.

The anode of the first valve s
connected through the grid con-
denser Ci to the.grid of the
second valve. This condenser Cr,
I find, should have a' capacity of
0.002 uF. I tried different capaci-
ties up to 4 microfarads, but
found that o.002 uF gave as good
results as any other value. I
thought I detected a slight in-
crease in signal strength when
using 1 microfarad, but if there
was any improvement, it was so
slight as to be almost imper-
The gridleak R3 may
be of practically any value, and
an ordinary gridleak of 2 meg-
ohms resistance will do perfectly
well, and no advantage is to be
gained by having a variable grid-

R

ANNNNNNNNNNNNNNNY,

Fig. 2.—Coustruction _of choke-coil,

leak. The condenser C2 across
the loud-speaker is optional; it
may have any value from o.c02
uEF to o.05 uF, according to the
winding and type of loud-speaker
and the impedance of the valve
used.

A concluding point is that for
purity of reproduction the simple
choke coil gives remarkably
effective results. I shall be glad
to hear from any readers who
try out this arrangement.
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Conducted by A. D. COWPER, M.Sc., Staff Editor,

L.F. Intervalve Transformers.

Burndept, Ltd. have submitted
for test samples of their low-fre-
guency intervalve transformers,
No. 226 (high ratio) and No. 333
(low patio). These are designed
for use directly after the detector
valve and for the second step of
L.F. amplification and power
amplification, respectively.

On test, the No. 226 showed
excellent insulation resistance, as
was. to ‘be expected from the
drastic factory tests to which the
transformers are, we learn, sub-
jected.  The capacity ‘* O.P.”
to ‘“I.S."” was unusually low
(0.000088 uF in the sample sub-
mitted) ; the primary winding had
obviously a high impedance, and
showed a fairly high D.C. resist-
ance. The amplification in
actual reception of broadcast
speech on a two-valve set with-
out reaction was excellent, com-
paring favourably with the stan-
dard, and there was an absence
of distortion, when using go
volts on the plate of an R valve,
and proper grid bias.

The transformer is of small
dimensions, but has an ample
section of iron ; it is substantially
built and neatly finished. In the
present pattern only small solder-
ing tags are provided, but we
understand that terminals which
permit, however, of solder-
ing, if desired, will be fitted in
future models.

The No. 332 (which should not
be. used: directly after an ordinary
rectifyirig valve) showed a high-
resistance and high-impedance
primary, but the secondary has
not so high a value in proportion
as in the No. 226. The insula-
tion resistance was good,-and in
general appearance and finish it
is similar to the -transformer
previously mentioned. - Tested
in actual reception as the second
L.FF. transformer in a two-valve

amplifier using L.S.1 and L.S.2
power amplifying valves, with
high plate voltage and the pro-
per high negative grid bias, very
good  amplification  resulted,
sufficient, in. fact, to overload a
small loud-speaker.

Polar Condenser.

The Radio Communication
Ca., Ltd., have sent for examina-
tion a sample of their ‘‘ Polar *’
variable. condenser, for panel
mounting, in which, by the use
of mica dielectric an exceedingly
compact form is given to a con-
denser of fairly high capacity.
This instrument takes the form
of a brass box, some 3 in. square
by only % in. deep, which is
arranged for mounting behind
the panel by means of two small
screws and ebonite distance-
pieces. A black metal scale,
knob and pointer, the last
secured by a substantial set-
screw, are also provided. Small
terminal screws project at the
back of the brass case.

On test, the sample was found
to have the rather high minimum
capacity of nearly o.coo1 uF, the
maximum being around o.0052
uF, thus giving an available
range of o.oorr uF. On trial in
actual reception, no sensible
difference in signal strength
could be detected in critical com-
parison with an ordinary air-
dielectric condenser, both tuning-
in various transmissions, includ-
ing the Dutch concert, on a
single-valve and the same tuning
inductances, at similar signal-
strength. The Polar condenser
was found easy to adjust, the
long open scale (practically 340
degrees) being appreciated in this
connection.

A Hertzite Crystal Sold under Seal,

The Amax Crystal Co, have
sent for test a sample of their
Hertzite crystal, which is

30

marketed in sealed containers,
together with a cat’s whisker for
use with it.

This crystal proved on trial to
be excellent, being sensitive prac-
tically all over; the surface of
a fresh fracture was as good.
The cat’s whisker was of the
right size and spring, so that it
was light on the erystal, whilst
enabling one at the same time to
maintain a steady contact.

A Crystal in Sealed Boxes.

The North-Eastern Instrument
Co. have drawn our attention to
the fact that they have been
marketing their ¢ Cymosite "’
crystal for some time in sealed
boxes, as had been suggested as
a desirable practice in the
Editorial columns of Wireless
Weekly.

On examining a sample of this
sealed crystal, we found it to bLe
of the finely granular variety,
with an ample number of sensi-
tive spots. It gave good results
on test in actual reception.

Headset.

Canadian Brandes, Ltd., have
sent in for test a set of head-
phones, the Brandes ¢ Matched
Tone,’’ of 4,000 ohms resistance.
These are of moderate ‘weight,
and are fitted with a comfortable
type of “head-band, which is
easily adjusted and does not
catch in the hair.

The pair submitted had a
generous length of cord, with the
positive- end clearly marked; the
interior finish and workmanship
were of the best, in keeping with
the external appearance. The
nickel-plated magnets were par-
ticularly noticed.

On practical trial in valve and
crystal reception they proved to
be exceedingly sensitive, com-
paring favourably with the best
English and Continental types of
phones.

e e
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AN ADAPTOR FOR BASKET COILS

By R. W. HALLOWS, M.A-; Staff Editor.
A constructional note for the home worker.

of methods of mounting

basket coils, most of which
4re satisfactory in their own way.
There is, however, one great
drawback from which all of those
ordinarily used seem to suffer.
If the coils are to be mounted
so that they are interchangeable
with honeycomb or duolateral

71'\HERE are literally dozens

¢oils upon a standard holder
with plug and socket fixing
I SockeT | | LEG
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Fig. 1.—The mounting for coil.

arrangement, each must be
mounted upon its own piece of
thick ebenite provided with con-
tacts of the kind mentioned.
This is rather an expensive busi-
ness, since each coil requires a
fairly large piece of ebonite, and
it also entails a good deal of work
if a dozen or so coils have to be
dealt with. The writer, who uses

coils of very many types, puzzled

over the problem for some time
before a method was found of
mounting all of them so that they
could be used upon the same
tuning stand and were quickly
and easily interchangeable.

For each coil two pieces of
3-16 in. thick ebonite, 1} in. long
and 1 in. wide, were cut out.
The pair were then clamped to-
igether in a lead-jawed vice and
drilled as shown in Fig. 1. The
size of the two holes  the centres

of which are g-16 in. apart, will
depend upon  the diameter of the
plugs and sockets to be used.
If possible, plugs and sockets
with threaded shanks should be
obtained, otherwise the more
commonly seen type with plain
shanks should be procured, a
suitable male thread being put
on to each. If dies of the right
size are not in the workshop out-
fit, this is a job that any garage
or cycle shop will undertake at
very small cost. The size of the
holes in the ebonite should be

such that threaded shanks will

just” ‘pass comfortably through
them.

Now take a basket coil and
place one of the ebonite strips
on either side of it. Pass a plug
through one pair of holes and
secure it by means of two nuts.
Into the other pair of holes in-
sert a socket and secure in the
same way. Tighten the nuts
sufficiently to clamp the coil
firmly between the strips, but
not so as to crush it. Now trim
off the ends of the shanks and
solder to them the end of the
coil windings. If a rule is made
to attach the ‘““In’’ end to the
plug and the ‘“ Out ” end to the
socket in all cases, then the
windings will always run in the
same direction when the coil is
mounted.

The next step is to make the
attachments which fit the tuning
stand. Of these, only two or
three are required, according to
whether the stand is of the two-
or three-coil type. For these we
require a piece of }-in. ebonite
21 in. long and 1% in. wide. In
one face of this, quite close to
the top, two-3-in. holes g-16 in.

Wireless Weelly
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Fig. 2.—The plug-in arrangement.
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apart are drilled. as shown in
Fig. 2. Into these are inserted
one plug and one socket, the two
being held in place by 4B.A.
screws driven in from the edge.

In the lower edge of the holder
a second plug and socket are
mounted in a similar way.
Systoflex-covered wires are then
used to join the screws holding
the two plugs in place and re-
taining the two sockets.

When it is desired to. use
basket coils on the tuning stand,
the ebonite pieces just described
are fixed into it in the ordinary
way. Any basket coils provided
in the manner described with a
plug and socket can then be
slipped on in a moment.

It might be thought at first
sight that when mounted in. this
way the coils would not be
capable of the close coupling that
is required at times owing to the
length of the plugs and sockets.
As a matter of fact, this difficulty
does not arise. The writer uses
a tuning stand with which coils
have a straightaway movement.
It is never found that: they re-
quire to be less than 1} in. apart,
and the usual distance betwecen
primary and secondary is con-
siderably greater than this.

HOLDER FOR NUTS AND WASHERS

MALL nuts and washers
Susually find their way to the
> bottom of the junk box and
are found only after an exhaustive
search.

Even if the constructor keeps a
separate box for such parts much
time is wasted in finding a nut of
the size required. Probably the

following idea is new to readers,

but in any case will save consider-
able time and trouble, as any re-

The holder illustrated
3L

quired size of nut or washer is at
once to be found.

Into a wooden base of con-
venient size, say 6 in. by 3 in. by
$ in., drive 8 short thin knitting
needles. Nuts and washers may
then be threaded on these needles
in  sizes. 2, 4, 6 and B8B.A.,
washers being placed on, say, the
front row of needles and nuts at
the back.

W. B.
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ST. DUNSTAN'SAND 2LO.

Sir,—I shall be grateful if you
will give me space in your
columns to tell your readers of
an event which has been arranged
for the evening of December 23,
in which I hope all ‘‘ listeners-
in ”’ will find interest.

In connection with the St.
Dunstan’s Carol League, which
labours devotedly to raise funds
for the furtherance of St. Dun-
stan’s work, a selection of
Christmas carols will be simul-
taneously broadcast from 2LO
between 8.30 and 9.0 p.m. by
four gentlemen from St. Paul’s
Cathedral choir, who have been
chosen by Dr. Charles Macpher-
son, the choirmaster.

I want to ask your readers if
they will arrange for this occa-
sion,  ‘‘ listening-in ’* - parties
amongst their friends, and will
make during the evening, a col-
lection "on behalf of the funds
which St. Dunstan’s so badly
needs. I hope, before or after
the singing of the carols, to be
able to tell all “ listeners-in *”
something of the work St. Dun-
stan’s has done, is doing, and
must do in the future for the men
who made the great sacrifice of
their sight in defence of King
and Empire.

May I add that I shall be only
too happy to send special collect-
ing envelopes to those of yaur
readers who will write me at St.
Dunstan’s headquarters, Inner
Circle, Regent’s Park, London,
N.W.i. - With many thanks for
your help in this matter.—I am,
etc. ,. Ian FRASER.

(Chairman).

A NEW SINGLE-VALVE
CIRCUIT.

SiIr,—I write to thank you for
the splendid single-valve circuit
which veas described by Mr.
G. P. Kendall in Wireless
TWeekly of November 21st. 1

e .

have constructed this circuit and
had marvellous results. Unfor-
tunately I could not procure the
ebonite former; however as an
experiment I wound on a 3% in.
cardboard former, 8o turns of
No. 24 double silk-covered wire,
and in all other details the set is
exactly as you describe.

The following components
were used :—

J.B. variable condenser.

Dubilier fixed condensers.

Lissen variable grid leak.

D.E. 3-valve and Igranic
aerial circuit type variometer.

The following is a report of
my first experiments, which I
think are nothing short of mar-
vellous.  Glasgow came in (20
miles) with great strength on gas

pipe aerial. I then tried for
other stations with the same
energy  collector = and  was

thunderstruck to find that T could
tune in qll other B.B.C. stations,
Bournemouth (400 miles) being
next best to Glasgow. Most
wonderful of all, T was able to
tune Glasgow (415 metres) out,
and tune in the new Belgian
station on 410 metres, this
station being quite as loud as the
English ones.  This was all on
the gas pipe aerial, admittedly
the tuning was very critical,
especially as I have no anti-
capacity handles or screening of
any description.
. I was so delighted with results
that I decided to be one of the
many listeners to America at
a.m. Unfortunately I over-
slept myself and did not start
listening until about 3.15 a.m. I
immediately got a strong car-
rier wave, and on tuning in I
found I was listening to a
speech, every word of which
came through perfectly. At the
finish the announcer stated that
for the benefit of those who did
not hear the first of the speech
he would again state the speaker,
which he then did, the name being

By

Owen Young, Chairman of the

General Electric Company. He
then announced that the Wireless
Orchestra would play ““ God Save
The King,”” which they did and
repeated, the station then closing
down, stating that the time was
8-181 standard time.

I got other carrier waves but
was not able to pick up more than
a word or so here and there,
whereas the above results from
WGY were perfect without
fading or disturbance of any kind,
and I think it marvellous.

The following are the details of
how I received the above. I did
not risk the gas pipe aerial for
this reception, so moved my set
to another room and attached my
outdoor aerial (no earth of
course). I was using the D.E.3-
valve run with 3 volts off a high
tension battery and with 36 volts
on the anode.

I will not weary you with
further remarks, but must thank
you for this circuit and hope you
think the above really good
results for it. I am again using
the gas pipe to-night and I am
listening to Glasgow as I write.
Again thanking you. I am, etc.,

J. Kerr.

Beith, Ayrshire.

31'2' - 10 an

The number of ST100 sets that have :
been made by experimenters is legion. :
Our photograph shows an arrange- :
ment made by Mr. W. Barber, who }
states : ‘‘ No amateur could wish for
a more perfect instrument.,*’

Prasrconese

MWL MDA
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W. H. (NEWCASTLE-ON-TYNE) enquires
with regard to the use of a wavetrap.

You do not state whether the condenser in your
receiver is in series or in parallel with the tuning
inductance. If it is in series, the type ‘*“ C?”’
wavetrap will not be very successful, but if it is in
parallel you should get good results with only a
slight reduction of signal strength. If the con-
denser is in series, the type ‘‘ A’ trap is gener-
ally the most successful, but in this case you will
require to incrcase the size of the aerial tuning
inductance in order to get the best results. If
your present plug-in coil is a No. 50, try a No. 100
or even a No. 150 instead, when using the series
wavetrap.

A. R. P. (BARROW-IN-FURNESS) asks
for particulars of American broadcasting
stations frequently heard in this country.

CALL  WAVE-
SIGN. LENGTH STATION.
KDKA. 360.  Westinghouse Electric &
Manufacturing Co.,, East
Pittsburgh, P.A.
WDAF. 400. Kansas City Star, Kansas
48s. City, M.O.
WEAF. 400.  Western Electric Co., New
York, N.Y.
WFI. 400.7\  Strawbridge &  Clothier,
48s. | Philadelphia, P.A.
WGY. 380. General Electric Co.; Schenec-
tady, N.Y.
WHAZ. 400.  Rensselaer Polytechnic Inst.,
Troy, N.Y.
WIP. 485.  Gimbel Bros., Philadelphia,
P.A.
W]Z. 360. Westinghouse Electric &
Manfg. Co., Newark, N.]J.
WLAF. 360.  Johnson Radio Co., Lincoln,
Nebr.
WMAF. 360. Round Hills Radio Corp.,
Dartmouth, Mass.
WMAL. 360.  Trenton Hardware Co., Tren-

ton, N.]J.

A. J. R. (EDINBURGH) enquires regard -
ing the receiving range of the *¢ unit ’’ set.

There are many factors which determine the
actual receiving range, but, with any given set
situated at a given distance from a transmitting
station of known power, - successful reception

o > 2 0 =
PRES . — k e —

depends principally upon the efficiency of the
receiving aerial and the 'skilful manipulation of
the apparatus.

With the set in question, Glasgow is received
here in London without difficulty, but for satis-
factory operation of a loud-speaker, it will prob-
ably be found necessary to construct and add a
further L.F. unit, similar to unit No. 2. In order
to obtain the best results, it is essential that the
tuned-anode circuit should be in resonance with
the aerial circuit, and to ensure this the compen-
sating condenser should be added, as explained
in the handbook.

P. M. (HUDDERSFIELD) wishes to make

a receiver employing a crystal detector, one
valve and a transformer.

For simplicity of construction and ease of opera-
tion, the single-valve Wireless Weekly Reflex
receiver, as described in Vol. 2, No. g of this

journal, and which requires just the components

you mention, should meet your requirement. At
distances up to about 15 miles from the broad-
casting station the set referred to will operate a
small loud-speaker fairly satisfactorily.

L. D. (PORT GLASGOW) asks several
questions, the nature of which will be
gathered from the following replies.

Your trouble in connection with the addition of
one stage of high-frequency amplification to your
existing crystal receiver may be due to several
causes, such as:—

(1) The new aerial tuning variometer may be
faulty. Test this by connecting the crystal
detector and telephones across its terminals and
using it as a variometer tuned crystal receiver.

(2) Without the aerial connection, the second
variometer may not tune to the desired wave-
length. €Connect across the input terminals of
this variometer a compensating condenser having
a capacity of 0.0002 uF or 0.0003 uF.

(3) The valve itself may be faulty, and if this is
suspected and you are unable to test it properly
yourself, we advise that you call upon your wire-
less dealer and ask him to try the valve for you
in a receiving set.

(4) The crystals in the detector may be insen-
sitive. This point can be tested as indicated in
No. 1 above.
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To users of COSSOM Valves
througbout the MBritish Fsles:

The Compliments of the Season
and may you get as much en=
joyment from JBroadcasting
ouring the coming year as
you have during 1923.

Advt. oh Cossor Valve Co. Ltd.
Highbury Grove, N.5

You CANNOT be out of WirReLEss W EEKLY because it brings BIG Business.
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Good Books and a few
simple household tools —

Choose your Books NE of the great charms of Wireless lies in its
from this List: O appeal to our national character. We

. i RN g " possessin a far greater degree than any other

. mng:l Jomn s"cggsmeunm F.Inst.P. W nation the faculty of teaching ourselves the use of

" "By JOHN SCOTT-TAGGART, F.InstP. tools and the ability to devise home-made sub-

3. B fo. Bhalie’ ¥iokgm, Broadéast Re- 1/ stitutes for the more elaborate factory-made
By JORN SCOTT-TAGGART, F.Inst.P. article.

4. Mow to Erect Your Wireless Aerial 1/-
By B. MITTELL, AAM.I.E.E.

5. The ccoevil:it;:cgosar;:usWi"lm el Thousands of enthusiasts have made their own
yEB.D. Tyes. Sets not with the idea of saving money, but

£ Thn °°’§§,’j{£"°];' B T Wi because they are intrigued with the fascination of

7. N A8 DR G R A being able to make something which will really

By E. REDPATH. work.

8. Pictorial Wireless ci'wli:ANl.(iN N, 1/8

. Wireless V‘;lvgzvéibrr‘v?nfy Explained .. 2/8 And a very large number of these Wireless experi-

10, A R R st ORe s . - 2/9 menters have obtained their information from

By JOHN SCOTT-TAGGART, F.Inst.P.
12, Razlo Valves and How to Use Them 2/6 Rad‘lo Press BOOIS

B 53303";{0111;1 chn'-'{lmoim‘ F. lr;sc P, g
© | 13. ireless Questions Answere g
K By G P KENDALL & E. R,ml,m,_ If you, too, have decided to enter the ranks of the
a2 Thlid IS SR 2/ Home Constructors, look down the list of books
Zﬁlls. Ml;neJPractg:'al Valve Gircuits .. 38 on this page and make your selection. Any of
OHN SCOTT-TAGGART, nst. X',
16. Home-Bulilt Wireless Companents ..~ 2/ them can be obtained from your local Bookseller
e T o Odn or we will send them direct at an extra cost of 2d.
acuum fu =
By JOBN SCOTT-TAGGART, F.Inst.P. per book for postage.
(post free.)

Pubiished by
Radio Press. Lud.,

Devereux Court,

Strand. W.C.2.

! - ~
A m&dlﬂjﬂ)rkﬁﬁ JBQBII% I
— a completr Wirwless Lbrary |

Gllbert a
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S

FO U R V A LV E HIS instrument is of highest grade finish and will

meet all the requirements of those desiring perfect

LONG RAN G E reception of Broadcast music and speech, either
REC EIV'NG SET from local or distant stations, when operated on a

standard P.M.G. aerial. The design of the instrument

WHOLLY BRITISH . is such that excellent loud speaking can be obtained
MANUFACTURE.

when operated on distant stations.

Complete with all valves, one pair of ** Sterling " Super Quality Head
Telephones with: cord and plug, High Tension Battery, Grid
Batiery, all fitted in highly finished £ 40 . 0 : 0

walnut cabinet. Price -
B.B.C. Tariff 25;- extra net. LOW TENSION ACCUMULATOR £3:7:09.

Obtainable from all Electrical Dealers and Stores.

! ‘5“
"l ‘(\ '\\\ \y
Q- g

L-—_ _—_—--—__———_——_———_————_—_—__J
Equlpment showing ‘¢ Sterling ’’ Four Valve Long Range Set as above, operating a ‘ Sterling *’
Standard Loud Speaker on a ‘¢ Sterling ’* Portable Frame- Aerial.

Advertisement of STERLING TELEPHONE & ELECTRIC CO., LTD., Manufacturers of Telephone and Radio Apparatus, &c,
210, Tottenham Court Road, London, W.r. Branches: Birmingham, Cardiff, Glasgow, Manchester, Newcastle.
Works : Dagenham, Essex.

Printed for the Proprietors, Rapio Press, Lip., Devercux Court, Strand, W.C.2, by Tae Avenue Press (L. Upcott Gill & Son, Ltd.). 55-67, Drury

Lane, London, W.C.2. Published on Wednesday of each week at 3, Bolt Court, Fleet Street, London, E.C.4. Address for Bubscriptions and Editorial

Communications :—Devereux Court, Strand, London, W.C.2. Advertisemert Msuagers:—Tre Scmerr PuUsLICITY ORGANISATION. LTp., 125, Pall Mall,

London, S.W.1, Registered as a pnewspaper and for transmission by Canadian Magazine Post. Subscription rates :—32/6 per annum, 16/3 for six

months, post free. Sole Agents for Australasia :—Gorbo.i & GorcH l(IAust.r‘:lailasw\), km. For Canada :—ImpreriaL News, Ltp. For South Africa :—
ENTRAL News AGENCY, L1p,
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A Stable Two-Valve Dual Circuit—by A.D. Cowper, M.Sc.
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For those who are interested

: contains much valuable wireless
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ADVERTISEMENTS. DECEMBER 19TH, 1923

Cosmos Radio Sets
for Xmag Pregents

YOU coulgl makq a gift of nothing more accept-
able this Christmas than a well-made and
efficient Radio Receiving Set.

The Sets illustrated here represent a few of the
series of .

COSMOS RADIOPHONES

any of which, from the Crystal Set at £3 10s. to
the Six-Valve Jacobean Cabinet at £125. would
form a splendid gift.

*“ Cosmos ” Radiophones are obtainable trom all
Retailers of Wireless Apparatus.

Send for our Catalogue and Handbook L.W 7117/
Post Free 1/- from the Manufacturers—

TROPOLIT
Migickers'N

in Wireless Experiments give
RADIOBRIX
trom 24/- to 50/- each.

The Book of Circuits shown here
- information. Obtainable from

: all Newsagents & Radio Dealers. p
1/- (Post Free 1/5.}
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The Radio Society Again.

HE Radio Society is truly in the melting

pot. Those whom we had regarded as

permanent pillars supporting the fabric
of the society have resigned. A new com-
mittee has been proposed, and the new officers
will be elected to-day. Decisions will also be
taken regarding the new constitution of the
Radio Society of Great Britain.

So much for the facts. Such far-reaching
changes cannot be allowed to pass without
comment. We cannot regard it as anything
else but intolerable that an entirely new con-
stitution should be forced on the members of
the Radio Society of Great Britain without
any opportunity for them to consider it in
detail. The temper of experimenters in the
country, and of provincial societies, is not
such that these rush tactics can be practised.

At the time of going to press we have no
indication-as to the nature of the new consti-
tution, and that it should be brought forward
in such a way as to prevent any criticism is
reprehensible in the last degree and will do
nothing to increase the confidence of the
country in the Radio Society.

The committee members are . apparently
blind to the general state of feeling, but we
remind them of the secession of most of the
best transmitters in the country, the formation
of a league of Southern Radio Societies which
openly declares that it neither wants affilia-
tion nor any other connection with the Radio
Society, and the attitude of over 50 wireless
societies, which out of a total of about 53
declared themselves entirely in sympathy with
our remarks regarding the attitude towards the
Wi ireless Relay League; are not these facts
sufficient to indicate that the old committee
had lost the confidence of the great mass of
experimentrs ? A fitting climax to the career of
the retiring members of the committee is the
attempt to malke alterations in the constitution
by methods which cause the recent rush
General Election to fade into insignificance.

We have good reason to believe that there
is more in the committee changes than meets
the eye, but all will agree that a change was
necessary. The fact is that the Society had

34

outgrown its committee, some members of
which thought that the old pompous and
bullying methods could be perpetuated,
whereas the whole progress of the Society
depends upon the goodwill of all. The
Society must keep the widest publicity pos-
sible, and must not be satisfied with reaching
only about 10 per cent. of those interested in
wireless.

As regards the secretarial appointment of
Mr. Phitlip R. Coursey, we cannot but think
that this is a blunder of the first order. Much
as we esteem Mr. Coursey, and great as have
been his services in the past (it will be recalled
that we presented Mr. Coursey with a silver
watch earlier in the year), we think he is
entirely unsuited to the class of work which
must be carried out by a secretary of such a
society. His talents lie more on the scientific
than the business side, and he is far from
being the man to carry out a fighting pro-
gramme for the rights of experimenters and
for the support of experimenters. ~We
repeat, no one has done more for certain sec-
tions of the amateur movement than Mr.
Coursey, and his assistance and advice will
be well worth retaining, but not as secretary
of the Society. A disadvantage, moreover,
of his appointment is that he is intimately
associated with a wireless journal, the Editor
of which is already a member of the com-
mittee. At times such as these the secretary
of the Radio Society of Great Britain should
be an entirely impartial and independent per-
son, acceptable to all sections of the move-
ment.

We believe that Dr. Eccles, as Presideént, is
clearing away the obstacles in the way of
establishing a really strong national Radio
Society, but nevertheless, the secretaryship is
an appointment of importance and a man with
political instincts and marked business ability
should receive the appointment. Mr. Coursey
is a busy man, and we have reason to believe
that the position has been more or less thrust
upon him. His valuable services should be re-
tained, but we do not consider that he.is quali-
fied for the particular class of work which the
secretary is called upon to perform.
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AMPLIFICATION

By JOHN SCOTT-TAGGART, F.Inst.P., Editor.
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SUMMARY OF PREVIOUS LECTURE.

High and Low-Frequency Amplification weve explained, and Fig. 6 was a two-valve receiver in which the first valve

acted as a high-frequency amplificr; followed by a crystal detector, and a valve acting as a low-frequency amplifier.

A Simple Dual Circuit.

HE advantage of the dual-

I amplification circuit will he
at once apparent when it is
pointed out that the Fig. 6 two-
valve receiver gives no better
results ‘than a single-valve dual
circuit, such as that illustrated in
Fig. 7. What we have now
done is to use the wvalve not

Fig. 7.—A4 stngle valve dual circuit.

only as the high-frequency ampli-
fying valve, but also as a low-
frequency amplifier.  Let us
examine for a moment how the
Fig. 7 circuit works.

We have the aerial circuit L,
C. tuned to the incoming wave-
length. To L. a coil L. is
coupled, and the circuit L, C: is
also tuned to the incoming wave-
length; this circuit is connected
across the grid and filament of
the valve. The fact that the
secondary T. of an intervalve
transformer T, T. is included in
the grid circuit does not affect
the high-frequency currents be-
cause the secondary T: is shunted
by the condenser C; of, say,
o.0o1 uF or o.002 pF capacity.
In the anode circuit of the valve
there is the tuned circuit L, C,,
which is adjusted so as to be in
resonance with the incoming
signals.

The valve is now acting as
a high-frequency amplifier, and
magnified oscillations appear in
the circuit L, C, when the latter
is correctly tuned. The crystal
detector D and primary T, of the
step-up transformer T, T, are

connected across the circuit
L, C,, with the result that the
rectified currents pass through T,
and induce varying currents in
the secondary T,, of higher
voltage,

In the Fig. 6 circuit we con-
nected the secondary T. across
the grid and filameat of a second
valve which acted as an amplifier
of the low-frequency currents.
In the dual-amplification circuit,
however, we convey these low-
frequency currents, not to the
grid circuit of a second valve,
but to the grid circuit of the same
valve that has been used for am-
plifying the high-frequency oscil-
lations. In the present case we
include the secondary T. in the
grid circuit of the valve, as
shown in Fig. 7.

It will be seen that the poten-

circuit to the low-frequency cur-
rents, for the simple reason that
its capacity is too small; the low-
frequency potentials are com-
municated through the induc-
tance coil L, to the grid. The
grid itself is kept- at a normal
potential which is slightly nega-
tive owing to the presence of the
rheostat R, in the negative lead
to the filament, as has already
been explained in connection
with the ¢ straight >’ circuits pre-
viously described.

The low-frequency potential
variations of the grid cause low-
frequency anode current varia-
tions, and these pass through L,
and through the telephone
receivers T, which are included
in the position shown. We have
therefore amplified the low-fre-
quency currents.

Fig. 8.—Pictarial jorm of Fig. 7.

tials across T. will now be
applied to the grid of the
valve, the potential of this grid
varying at a low frequency with
respect to the filament. The con-
denser C; does not act as a short

35

It will thus be seen that the
high- and low- frequency currents

-each take separate paths which do

not interfere with each other.
The high-frequency currents in

‘the grid circuit pass through the
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unaffected
The high-
the anocde
oscillatory

condenser C; and are
by the secondary T..
frequency currents in
circuit energise the
eircuit Ly C,;, but are unaffected
by the telephones T, which are
shunted by a condenser C. of,

%1

(3

Fig. 9.—Divect-couple dual circuit.

say, o.002 uF capacity. The
low-frequency currents do not
interfere with the operation -of
the crystal detector and the de-
tector circuit because these cir-
cuits, as regards low-frequency
currents, are virtually short-
circuited by the inductance L..

Fig. 7 is shown pictorially in
Fig. 8.

Why a Valve can Act as a Dual
Amplifier.

To many it will be a strange
thing that a valve can carry out
two functions' simultaneously
without any mutual interference.
The reason is that the two sets
of currents are sufficiently -dif-
ferent in frequency to enable us
to. separate them by means of
'm_luctance coils and condensers.
iIf-a valve were amplifying two
lew-frequency currents of slightly
different frequency and we had
telephones in the anode circuit of
the valve, it is obvious that beoth
sets of currents would be heard
in the telephones, one, say, as a
high note. and the other as a
slightly lower note. It would
not be possible, without the use
of special apparatus, to separate
these signals. Tn the case of
high-frequency and low-fre-
quency signals, however, it is a
very simple matter to separate
the two sets of currents. We
take advantage of the fact that a
condenser will readily allow the
passage of high-frequency cur-
rents, but not the passage of low-
frequency currents, and that an
ordinary inductance coil, as used
for tuning purposes, acts as a
virtual short-circuit for low-
frequency currents.

The idea of one piece of ap-
paratus carrying out two duties
at once is not really new at all.
‘There are numerous. analogies;

for example, in the case we have
just  considercd, the telephone
dlaphragm responds simul-
taneously to the two different

‘notes.

Let .us consider for a. moment
the state of affairs when a person
is walking due east along a road.
To those of us on the earth, his
motion is a very simple one, but
to anyone who could stand away

from this earth and watch the
man walking, there would be
two djstinct motions. If, for

example, he were walking back-
wards and forwards along a
road, not only would this motion
be seen, but also the rapid motion
of the earth through space. One
moment the man would be going
forward rapidly and the next he
would be going forward more
slowly, but those of us on earth
would think that he was simply
going backwards and forwards.
So it is in the case of a valve
amplifier. We can consider that
the chief anode current variations
are those due to the low-fre-
quency currents, but that at any
given instant the general up and
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the latter will -have -two distinct
motions; it will be carrying out
a slow to and fro swing, and it
will also be vibrating at a high
frequency, which will give forth
the distinctive note. In the case
of the valve acting as a dual
amplifier, not only is the anode
current varying up and down at
a comparatively slow rate, but it
is also trembling as it were, all
the time. As far as a person
with a musical ear is concerned,
the swinging of the tuning fork
would not matter; it would be
the  high-frequency vibration
which would count, because it
would send out a musical note.
So, in the same way, the
crystal detector of a circuit of the
kind shown in Fig. 7 is not at
all worried or concerned about
the low-frequency current varia-
tions in the anode circuit. What
it is interested in is the tremb-
ling, or high-frequency wvaria-
tions, of this anode current,
because these are the variations
which the crystal is to rectify.
Similarly, the telephone receivers
are quite unconcerned with the

Fig. 10.—Pictorial formm of Fig. 9.

down trend of the anode current
is being affected by very rapid
changes of current due to the
high-frequency oscillations which
are being amplified.

Another analogy may help. If
we take a tuning fork and hang
it up by a piece of string and
then give it a sharp knock so that
it gives out a note the tuning
fork will be moving in one
manner only; it will be vibrating
at a certain frequency. If now
we give the string a pull so that
it sets the tuning fork swinging,
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high-frequency part, or compo-
nent, of the anode current varia-
tions, because they cannot re-
spond to them; they only take
notice of the low-frequency cur-
rent variations.

A Direct-Coupled Single Valve
Dual Circuit.
The use of a tuned oscillation

transformer or loose-coupler, us
it is sometimes called, involvzs

.extra apparatus and greater skill

in manipulation.

Many, therec-
fore,

prefer to use a direct-

L3
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coupled arrangement in which the
aerial circuit includes an induc-
tance coil and a variable con-
denser, this circuit, or a portion
of it, being connected across the
grid and filament of the amplify-
ing valve. Such a circuit is
illustrated in Fig. 9. Fig. 10 is
the pictorial equivalent of Fig. g.

The aerial circuit is tuned by
means of the inductance L, and

Fig. 11.—Showing position of

{ransformer.
a variable condenser C,.  This
circuit is connected across the

grid and filament of the valve V,,
a condenser C, of o.0o01 uF
capacity being connected across
the secondary T, of the step-up
transformer T, T,. In the anode
circuit of the valve we have the
tuned circuit L. C,, the telephones
T shunted by the condenser C. of
0.002 uF capacity and the high-
tension battery B., having a
value of from 4o to 100 volts,
according to the type of valve
used and the strength of signal
desired.  The amplified oscilla-
tions in L, C, are rectified by the
crystal detector D, the low-fre-
quency currents passing through
T, and inducing currents of
higher voltage in the secondary

This secondary is included in
the grid circuit of the valve, and
as a result, the grid potential will
vary at low frequency.

It may be asked, ‘‘ But how
can the grid potential of the
valve vary at low frequency when
the grid is connected to the coil
L, to earth? If it is connected
through L, to earth and L, acts
towards the low-frequency poten-
tials just as an ordinary wire con-
nection would, how can the grid
potential be anything but zero? "’
This point has worried many
students in the past, but it is due
to a misunderstanding of the
meaning of grid potential.

Grid potential is nothing abso-
lute. It is always relative to the
potential of the filament, and for
the sake of convenience and for

other reasons we always c¢onsider
the grid potentiai with reference
to the negative side of the fila-
ment. We d¢ not woiry very
much what the potential of the
grid is with respect to earth. In
nearly all cases the filament bat-
tery is connected to earth in the
circuit employed, but in the case
of the Fig. g circuit it is by no
means at earth potential, and
when the circuit is operating the
low-frequency potentials across
T, will cause the filament battery
B, and the filament to vary at a
low-frequency potential to earth.
For example at one moment the
filament battery and filament may
he at a potential of + 3 volts with
respect to the earth, and the next
moment it may be at a potential
of — 3 volts with respect to the
earth.

Since the grid is connected
through L, to earth and to the
right-hand side of T,, we can say
that in one case the grid is at a

Wireless Weelly

From what has just been said,
it. will be elear that the right-
hand side of the secondary T,
being coanected to earth will
always be at a fixed potential,
and that it will be the left-hand
side of T, which will be the point
of varying potential. This means
that the left-hand side of T, an-
the apparatus connected to it,
namely, the filament battery B,
the high-tension battery B,, etc.,
will always be at a varying poten-
tial to earth when signals are
being received.

We can consider, with advan-
tage, an analogy to this. If we
have an ordinary oscillatory cir-
cuit, consisting of an inductance
and a condenser in which oscilla-
tions are flowing, this is compir-
able to a see-saw; one end goes
down and the other up, and then
vice versa. If, however, one‘end
of the oscillatory circuit is cor-
nected to earth; then the poten-
tial of that end is fixed, and it is

Fig. 12.—Pictorial form of Iwg. 11.

potential of — 3 wvolts with
respect to the filament, and at the
next moment at a potential of
+ 3 volts. Thus, although the
grid potential with respect to
earth may remain constant, its
potential with respect to the
filament is varying all the time
when the circuit is operating
and signals are being received.

Some Disadvantages.

The circuit of Fig. g has a
serious disadvantage which few
have appeared to realise. The
author has got over the difficulty
by the arrangement in Fig. 11,
but before discussing this figure
it will be as well to point out the
disadvantages of the Fig, ¢
circuit.
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the potential of the other end
which must vary with respect to
earth. This effect may be com-
pared to that obtained when a
fisherman with a long, slender
fishing rod causes the tip of the
rod to swing up and down by a
sharp, but almost imperceptible,
wrist movement at the thick end
of the rod which is in his hand.
One end of the rod is anchored,
as it were, while the other end
swings freely up and down.

In the case of the Fig. g9
circuit, it is the right-hand side of
T. which is anchored, as it were,
to earth, while the potential of
the other end swings up and
down. Unfortunately, it also has
to cause the potential of large
masses of apparatus, such as fila-
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ment accumulators and  high-
tension batteries also to swing up
and down, and they do not like
it. It is like adding a weight to
the tip of the fishing rod; the
immediate effect would be to pre-
vent the tip of the fishing rod
from moving only to a small
extent, and if the weight were
heavy enough, the movement
would be prevented altogether.
Coming back to the Fig. g
circuit, it will be seen that the
accumulator and high-tension
battery, instead of being at earth
poteatial, have to adapt them-
selves to the low-frequency cur-
rent variations. The batteries
have an appreciable capacity to
earth themselves, and this capa-
city will therefore act in parallel
with the secondary T. and help to
lessen the low-frequency poten-
tials applied across grid and fila-
ment, If there is any leakage
between either of the batterics
and ‘the earth, the signal results
will be seriously impaired, and
therefore perfect insulation is
necessary in a case such as this.
Another disadvantage is that
no part of the circuit connected
with the filament may be touched
without affecting the strength of
the low-frequency sngnals
Touching the filament battery i,
or the high-tension battery B,, or

NEXT WEEK - - -

the telephone receiver T, will not
only weaken the low-frequency
currents, but will probably set up
undesirable ©~ howling noises.
Touching these parts is like
tying a weight on the end of the
fishing rod.

Overcoming the Difficulty.

To overcome the difficulty of
the hatteries, etc., being at what
we can call a low-frequency
potential to earth, the author
devised the idea of connecting the
sccondary of the step-up trans-
former in the position shown in
Fig. 1r. It will be seen that the
filtament accumulator B,, - the
high-tension battery B., and the
left-hand side of the telephones
‘', are all at earth potential an
therefore may be touched with
impunity. The top end of the
secondary T,, however, which
~orresponded to the right-hand
side of T, in Fig. 9, is connected
through the inductance L. to the
eorid of the valve, and this time
the grid of the valve, instead of
being at earth potential acquires,
with respect to the earth, and
also with respect to the filament,
a potential which is continually
varying when signals are being
received, owing to the low-fre-
quency potentials across the
secondary T..

No.
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The only way of affecting the
low-frequency potentials across
T. would be to touch the grid of
the valve or the top end of T,
and this, in practice, would never
be done. Moreover, the advan-
tage of this arrangement 1s that

the low-frequency potentials
across T, have only to change
the potential of the very

small structure of the grid which
has a negligible capacity. Refer-
ring back to our analogy of the
fishing rod, we have taken off the
heavy weight at the end, and the
whole circuit of Fig. 11 js. much
more stable.

A pictorial representation of
Fig. 11 is shown in Fig. 12,

In Fig. 11 a condenser, C;, is,
of course, actually part of the
aerial urcuxt and the high-fre-
quency oscillations in the acrial
circuit pass through Ci which
consequently affects somewhat
the tuning of the aerial circuit.
The best capacity for C, is 0.c01
pF or o.cor5 uF. The second-
ary T, does not in any way affect
the flow of oscillations in the
aerial circuit. It has been sug-
gested that the use of the trans-
former in this position would
lead to more interference from
electric light mains, but in prac-
tice this does not as a rule,
seem to be borne out.
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ANY experimenters are
Mdeterrcd from taking up
experimental transmission
work for two reasons. Firstly,
the necessity of qualifying for a
full experimental licence which, of
course, is necessary before trans-
mitting aparatus may be in-
stalled and worked, and,‘secondly,
the cost or difliculty in construc-
tion of the necessary apparatus.
In order to qualify for such a
licence, the applicant 'should com-
ply with the following condi~
tions :—
(1) He should have a good

&
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‘A SIMPLE CW. AND TELEPHONY
i TRANSMITTER
By E. REDPATH, Assistant Editor.
The instrument described tn the following artick ts simple lo construct; and affords lha

experimentey a staviing point in lvansmission work. {
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theoretical and practical know-
ledge of wireless transmitting and
receiving apparatus.

(2) He must be able to transmit
and receive messages in Morse
code at a speed not less than
twelve words per minute. (As
an alternative, a qualified opera-
tor may be engaged.)

(3) He must have a letter from
at least one licensed experimenter
who is agreeable to co-operate.

(4) He must indicate the nature
of the proposed experimental
work which he intends to carry
out.

Fig.

1.—The completed transmitics.
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To the enthusiast, the fore-
going conditions scarcely present
an insuperable difficulty. - The
practical knowledge required in
accordance with the first condi-
tion above mentioned may be ob-
tained by constructing transmit-
ting apparatus and using it in
connection with an artificial. aerial
consisting of a small inductaice
coil, condenser and resistance.
Permission to experiment -with
transmitting apparatus on an arti-
ficial or ** non-radiating '’ aerial

.may be obtained upon application

to the - Secretary, G.P.O., Lon-
don, and at present no charge is
made..

Before authority can be granted
to operate a transmitting set upon
a regular aerial, the remaining
conditions must be complied with
and it must be clearly shown that
the nature of the proposed experi-
mental work necessitates -actuat
radiation. :

With regard to the question of
cost of apparatus. Provided that
it is not desired to transmit over
considerable distances, which, of
course, would require the use of
a high voltage supply with atten-
dant -generator, or transformer
and rectifiers, quite interesting
and useful experimental work
may be ecarried out by means of
apparatus costing no more than
the average receiving set, and
deriving its power from the usual
type of dry-cell high-tension
battery.

A low-power transmitter of this
description is shown in the photo-
graph, Fig. 1. The insttument
is arranged to give any one of
three kinds of transmission,
namely, continuous wave Morse,
‘“‘buzzer - interrupted ' C.W.
Morse, or radio telephony, and,
as will be seen from the photo-
graph, only a single valve is em-
ployed, which, together with its
filament rheostat, is mounted
upon the top of the cabinet.

Upon the sloping front of the
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cabinet, immediately beneath the
valve, is the microphone. This
is of the standard ‘‘ solid-back "’
type. If preferred, of course, a
hand microphone may be em-
ployed, in which case two ter-
minals should be provided. Upon
the left of the microphone is the
aerial, hot-wire ammeter, reading
up to o.5 ampere. For such-a
low-power set, an ammeter read-
ing up to 0.25 ampere only would
be preferable. To the right of
the microphone is the buzzer,
fitted upon the front of the cabinet
so as to be easily accessible.

The five-point selector switch
tunes the aerial circuit approxi-
mately, fine adjustments being
carried out by means of the knob
and dial upon the left, which
actuates the variable condenser in
the closed oscillatory circuit.
The knob and dial to the right of
the cabinet, varies the reaction
coupling, the adjustment for most
eflicient operation being indi-
cated by the glow of the small
flashlamp bulb fitted immediately
below the three-point switch.

The nature of the transmission
is - varied by means of this
switch.  When in the position
shown in the photograph, and
with the transmitting key either
held down or screwed down, the
microphone is brought into circuit
for radio telephony.  With the
switch arm upon the centre stud,
continuous-wave Morse signals
may be sent by means of the key
shown connected to the two ter-
minals in the lower front of the
cabinet, and, with the switch arm
upon the right-hand stud, the
same transmitting key operates
the buzzer, and interrupted C. W.
or ‘‘ buzzer-mecdulated’’ Morse
signals may be transmitted.

The aerial and earth terminals

are fitted upon the left-hand side
of the cabinet, and the battery
terminals, five in number, at the
foot of the right-hand side.
These terminals are just visible in
the photograph.

The circuit arrangement
adopted is shown in the diagram,
Fig. 2. It will be seen that the
general tuning arrangements are
similar to those of an inductively
coupled single valve receiver, but
that the positions of the closed
circuit and the reaction coil are
reversed ; the former being now
connected to the anode, and the
Jatter to the grid of the valve.

The aerial circuit includes the
aerial itself, AZ; a fixed con-
denser C,, having a value. of
0.003 uF ; the five-point selector
switch, S,, the aerial tuning in-
ductance L,, the hot-wire am-
meter, - HWA, and the earth
connection E.

A
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(say 0.05 to 0.3 pF).  This is
optional with a good battery.

The Action of the Set.

When the valve is glowing at
its correct brilliancy, the -high-
tension supply connected, and
the transmitting key K depressed,

.||” =

Szt

(B]-
554 Bt
+6 * &=
H.T. 100-200 vOLTS.
Fig. 2.—The circuit arrangement.
the grid circuit is completed

Inductively coupled to the coil
L, is the closed circuit inductance
L. with parallel variable con-
denser C. (capacity o.oco5 uF),
the small flashlamp being included
in the oscillatory circuit thus
formed. The lower end of L. is
connected directly to the positive
H.T. terminal, and the upper end
to the anode of the valve, so that
pulses of current from the battery
must traverse the coil L. in order
to reach the anode of the valve.

L, represents the reaction coil,
variablv coupled to L., and having
one end connected direct to the
grid of the valve and the other
end, via the secondary winding
of the microphone transformer
T,, T., and transmitting key K,

to an intermediate terminal on
the 6-volt filament lighting
accumulator.

R is the usua] filament rheostat,
with variable connection to the
negative side of the filament
lighting battery.  The negative
terminal of the H.T. supply is
connected to the positive side of
the filament lighting battery,
whilst across the H.T. terminals
may be connected a reservoir
condenser C. of large capacity
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through the reaction coil L, and
the transformer secondary T..
This alters the potential of the
grid and a flow of electrons takes
place to the anode, through the
coil L. to the positive of the high-
tension battery. This is equiva-
lent to a pulse of current from the
battery through L. to the anode
and, provided that the direction
of the winding of the coil L, is in
the correct sense with regard to
that of L., and that a suitable
electro-magnetic  coupling _is
maintained between the two coils,
continuous oscillations are main-
tained in the closed circuit L, C.,
Fig. 2, as will be indicated by
the glowing filament of the
flashlamp.

By adjustment of the aerial
tuning switch S,, the aerial cir-
cuit may be brought approxi-
mately into resonance with the
closed circuit, the best adjustment
being indicated by the maximum
deflection of the needle of the hot
wire ammeter HWA.

Constructional details and notes
regarding the operation of the
transmitter, will appear in next
week’s issue,
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Relief.

AST week I told you that
I once in a Swedish home
my tongue twisted itself
the uttering of a Spooner-
which caused consterna-
I thought at the time
that I had unwittingly com-
mitted some terrible bloomer,
and for years I have known the
murmurings of an uneasy con-
science on this account. Only
the other day I came across a
Swede and besought him to tell
me what my unintentional
jumbling of words meant. You
may picture my relief when I
found that it was only some per-
fectly harmless swear words of
quite  drawing-room  calibre.
Other countries, other customs !
A relief, yes. But I have not
forgiven my conscience for
treating me thus. I will get even
with it somehow.

into
ism
tion.

What a Life!

There can be no doubt about
it that we wireless folk are a

hardy, much-enduring crew,
and that we are fired by a
devotion for our art and
mystery that surpasses even

the sighing swain’s passion for
the ladye fair to whose eyebrow
he composes odes of well-nigh in-
credible badness.  His, we will
admit, is a thorny path beset by
many a pitfall, for woman is as
unstable and as difficult to handle
as a set provided with half a
dozen tuned anodes, and in her
case no one has discovered any
effective methaod of silencing.
But what of ours? Ah, what?

When we begin we hastily
marshal such scraps of electrical
knowledge as remain to us from
our schooldays, patting ourselves
on the backs on the score that
now at last we have found a use
for them. Positive and negative
have, we feel, no mysteries for
us. Positive is where the juice
starts from, and negative is the
haven where it brings up after

Ao
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eventful
through the mazy convolutions of

making its journey
myriad wires. So far so good.
The first shock to the system
occurs when we read that no mat-
ter how they may have behaved in
the days of such highly respected
persons as Ampere and Volta, the
up-to-date currents of to-day
have decided to flow in the oppo-
site direction, completely mess-
ing up the ideas to acquire which
we suffered the martyrdom of the
cane. Nor is that all. The way
in which the valve plays hanky
panky with his law is enough to
make poor old Ohm of pious
memory turn in his grave, and

give Dbirth to a new one:
__head.
Progress = eels,

We Never Sleep.

In our early wireless days we
apply the wet towvel and burn the
midnight oil laboriously, unlearn-
ing what we learnt so painfully,
and making ourselves familiar
with a host of forbidding words.
In the next stage we are found
also at hours when we should
have sought our couches long
ago, tinkling with pliers and
soldering irons and screwdrivers
at refractory sets which refuse to
behave themselves properly. The
third stage finds us burning the
midnight amp as we sit with
bated  breath  waiting for
the sound of nasal accents that
will tell us that we really are
listening to WMAF or WJZ.

All the stages, as you will
notice, have one factor in com-
mon : we never go to bed till
daylight gilds the skies.  The
unenlightened, who have not yet
been converted to wireless, sleep
sound o'nights, wallowing dis-
gustingly in quite unnecessary
slumber whilst we toil and moil
without so much- as winking an
eyelid. Wireless, I firmly be-
lieve, is hastening the coming of
the superman, who will require
neither food nor rest. You have
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probably reached the _stage
already at which it is necessary
for your good wife to drag you
semi-forcibly from your wireless
den to the dining table, when ex-
periments are in progress.
Daylight Losing.

If only one could find the per-
fect wireless wife one could
organise things properly so as
not to interfere with one’s activi-
ties. Breakfast after the night's
vigil would be at noon, lunch at
4 p-m. Tea could be fitted quite
nicely into the broadcasting in-
terval at seven o’clock in the
evening, whilst dinner would just
fill the otherwise almost dead
period that occurs between mid-
night and half-past one in the
morning. I fear, though, that
the radio cook sufiiciently en-
thusiastic to make this delectable
programme possible might be
even harder to find than the wire-
less wife.

Alternatively the requirements
of the age may produce the super-
Willett who will introduce no
mere trifling change like Summer
Time, which is worse than' use-
less to the wanglers of con-
densers. He will do somethiny
really useful by persuading Par-
llament to adopt Radio Time.
That will indeed be a master-
stroke. On a given day we ghall
all put our clocks back five hours
and keep them there. The Day-
light Losing Act will rid us of as
much as possible of this wretched
sunshine and will enable us really
to get down to serious wireless
work.  The super-Willett will,
of course, be made a duke, re-
ceiving as his coat of arms sable
between a chevron of aerials
argent three condensers or:
crest, a gridleak rampant gules :
motto, ¢‘ This Freed 'em.”’

Christmas Horrors.

In years gone by Christmas
used to be a season looked for-
ward to with a certain amount of
foreboding by husbands and wives
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as well as by those who, having
plighted their troth, were, so to
speak, under sentence of matri-
mony. The trouble, -if you re-
member, was that wives would
give husbands cigars of the
genuine Flor de Cabbagio brand,
which could be smoked with im-
punity only by those with the
stoutest hearts.  Husbands re-
taliated by presenting their
spouses with hats which to the
feminine mind seemed worse
offences against decency than did
the cigars to  the masculine.
Young Strephon laid a huge
bunch of hyacinths at the feet of
Amaryllis, and she, poor girl,
though she loathed their scent,
had to keep them near her for
fear of hurting his feelings. Her
counterstroke was the necktie.
You must have had one in your
young and gallant years : a fear-
some thing of motley colours
knitted with her own fair hands,
which had to be worn though it
made even the cab horses shy.
Of late there has been an im-
provement, for people seemed 1n
be hecoming more sensible and

less” susceptible. I know one
couple who work it excellently.
His Christmas present to her s
usually a case of briar pipes,
whilst she gives him a vanity bay
and a year’s supply of face pow-
der. Thus, each in the end gets
what is needed. But wireless, I
fear, has rather torn things, and
there are signs that the irre-
pressible feminine is breaking out
again. Oanly yesterday I beheld
one selecting a cheap and ex-
ceedingly nasty little trans-
former, which she told the sales-
man was to be a Christmas pre-
sent for her husband,

What to do with Wireless Presents.

The great problem is to know
what to do with such appalling
gifts when they come along. if
you consign them to the junk
box, the giver is sure to find them
there. You can’t give them
away, for you may be sure that
the recipient will take the first
opportunity of getting rid of
them by passing them on. Thus

describing what is known as a
vicious circle they may eventually
find their way back to the original

Our photograph shows My. J. A. Partridge of Wimbledon, a British amateur who has succeeded in getting into louch
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giver, who will be anything but
pleased when such ill-favoured
chickens come home to roost. It
is a very difficult problem, and
one which requires a little tact
for its soiution.

Suppose, now,  that A—it is
always poor old A who is getting
into trouble — suppose that A is
presented by an ancient aunt,
from whom he has expectations,
with the world’s worst receiving
set. It is certain that she will
always be coming round to hear
it.  What should A do? An-
swer adjudged correct: A should
take it at once to the local power
station. He should make
friends with the engineer and

should induce him to attach the

terminals marked AE and E to
the largest possible source of
power. He should then show
the remains to his aunt, explain-
ing to her how terrible the results
of atmospherics can be. A can
then instal a respectable set with
the certainty that she will be far
too nervous of it to wish to have
anything to do with it.

WIRELESS WAYFARER.

doo

with Myr. Warner, the Secretary of the Amevican Radio Relay League. My. Warner transmitted several messages from
America, one of which was addressed by Mr. Hiram Percy Maxim, President of the Amevican Radio Relay League, to

Admiral of the Fleet Sir Henry Jackson, who, last- year, was -President of the Radio Society. of Great Britain.

The

message reads as follows :— ** Siv Henry Jackson, London, A.R.R.L.—Have great pleasure in transmiiting to R.S.G.B.
greetings by divect amateur contact acvoss Atlantic (stop) Expect visit you in London, February. Hiram Percy Maxim.
Srom 1M.O. to 2K.F. The President of the Radio Society of Great Britain has asked My. Partridge to transmit the
Jollowing message to Mr. Maxim at the firsi opportunity .—** The President and Past-President of the Radio Society of

Great Britain have rveceived your greetings and join with you in tendering felicitatjons to the amateuys of Americe and

of Britatn now united by this triumph.”’
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The writer has recently de-
scribed (Wireless Weekly, Vol.
2, No. 19) a modification of the
conventional tuned-anode high-
frequency coupling, which pos-
sesses the useful property of

L]
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A STABLE TWO-VALVE DUAL CIRCUIT

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

A novel circuit employing the servies-tuned anode H.F. coupling invented by the Author. )

cariously. In a dua! circuit using
valves only this damping is not
available and there is an added
danger of L.F. energy reaching
the detector, being amplified
there as well as rectified, and
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C1,C2. C3 : Rapio CHOkES 200-250 TurRNS
Fig. 1.—The.circuit avrangement.

inberent stability, - without the
additional complication of any
external stabilising devices.

The effect of stabilising resis-
tances, positive grid-bias applied
by potentiometer, etc., as is well
known, is to flatten the tuning
and lower the amplifying power
of the circuit; but such devices
are generally necessary in H.F.
amplifying circuits where tuned
low-resistance tran§formers or
anode inductances in general are
used to stop the persistent self-
oscillation.

In dual-amplification circuits
this difficulty is often aggravated
and is the prime cause of that
terrible howling frequently asso-
ciated with such circuits. When
crystal-rectification is used, the
considerable damping effect of
this on the plate circuit of the
last H.F. valve will sometimes
hold the circuit down, even if pre-

g &

handed back via the L.F. trans-
former to  build up the
characteristic howl.

With this stable series-tuned
anode coupling the first trouble
can be almost entirely avoided,
so that there remains only the
second, which implies a complete
isolation of the detector-valve
from L.F. impulses, and the
usual danger of casual capacity
couplings, etc.

The circuit shown in Fig. 1 has
accordingly been developed. It
follows the Marconiphone dual
circuit in the mode of introducing
the L.F. energy into the grid-
circuit of the first valve, behind
a grid-condenser and through a
radio-choke, and in the use of a
radio-choke on the plate of the
first H.F. valve, for connection
to the 'phones and H.T., but has
the series-tuned anode coupling
referred to, the anode-tuning
variometer being connected in
sevies with the plate and the
second grid-condenser. This
gives a stable and effective H.F.
coupling, -if the variometer is
wound with the right-amount of

Fig. 2.—A pictorial representation of Fig. 1.
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fairly thick wire, and has reason-
ably small distributed capacity.

For. radio-chokes,. good low-
capacity coils of not ‘top thm
wire are indicated. Nos. 200 ' and
250 Igranic, and similar coils,
are eftective here, or a choke con-
sisting of 1 Ib. No. 26 S.W.G.-
d.c.c. wire wound in a multi-
grooved former of the typz de-
scribed by Mr. P. W. Harris in
No. 10 of Wireless Weekly,
giving about 250 turns. A barrel-
type of single-layer inductance
of the same number of turns on
a 4 in. diam. former will also
suffice.

The detector valve is effectively
isolated as far as low-frequency
impulses are concerned by yet
another radio-choke (which, for
audio-frequencies, is.a dead short-
circuit), connected just in front of

the usual gnd-condenser A
plate_variometer on the detector-
valve, consisting of about 50,

turns of No. 26 S.W.G.-d.c.c.
wire on a 3-in. diam. stator and
corresponding .rotor, bridged by
a fixed condenser of 0.0002. pF,
provides reaction, without. dan-
ger of howling.

@:'%@4 > o]
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The first plate variometer must
have a larger inductance, as the
vailable tuning capacitics with
which it is associated are small.
A largc Igranic variometer served
admirably for the broadcast
range. There are required about
8o turns each on rotor and stator
cf 4 in. diam., or rather more
than the customary amount on
smaller variometers. An extra
loading capacity of an appre-
ciable size (above o.0001 uF) can-
not be used across this vario-
meter,
correct functioning.  Other de-
tails will be gathered from the
circuit-diagram, which gives the
necessary values.

On actual trial, this circuit
gave excellent loud-speaking on
local broadcasting, with absence
of any whistling or howling.
Only if the intervalve circuit was
touched by the hand, or if the
radio-choke connecting this to
earth became disconnected, was
whistling observable, and the
’phones could- be worn without
upsetting the stability or tuning,
whilst leads could be taken any-
where desired to a loud-speaker.

D> DD B

as it .interferes with the’
* on the first valve.
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Naturally, another note-magnifier
could be added if desired.

For searching, a little electro-
static reaction by means of a
three-plate variable condenscr
connecting the grids of the two

- valves generally gives quiet and

controllable oscillation. It is
best to arrange to switch out the
last (L.F.) stage when searching,
putting the phonx,s temporarily
in the plate-circuit of the second
valve, between the reaction vario-
meter and H.T.+. It was not
found essential to use grid-bias
The tuning-
range, as shown, was from 320 to
420 metres on a P.M.G. aerial.

A No. 50 coil and series
variable condenser of o.oor uF
can be used for aerial tuning in
place of the variometer and fixed
condenser, but may not give quite
as good results. Excellent loud-
speaking should be obtained up
to 30 miles or so on a good
aerial; and most, if not all,
B.B.C. stations should . be
received on the head-phones, with
suitable inductances. The make
of L.F. transformer used
appeared to be largely immaterial.
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Society of Great Britain. §

f Election of Officers and Committee, and other business. §
s
&:=~.\m S e B S >t i DD R A R SRS et S - ()

The Annual General Meeting of

this Society will take place this
evening (Dec. 19) at 6 p.m., at the
Institution of Electrical Engineers.
A short lecture illustrated by lantern
slides will be delivered by Capt.
E. J. Hobbs on ‘¢ Simplified Wire-
less Calculations,”’

Further businéss of the meeting
will be the election of Officers and
Committee of the Society for the
forthcoming year. The new Con-
stitution of the Society upon which
the President and Comimittee have
been engaged for some time will be
submitted for members’ approval.

At the unanimous request of the
Ofiicers and Committee Dr. W. H.
Eccles has consented to continue in
the oftice of President for the forth-
coming year.

The following nominations for
other officers have been made :

Acting Vice-President : Brig.-Gen.
Sir Capel Holden, K.C.B., M.L.LE.E.

Hon. Secretary: P. R Coursey,
B.Sc., AM.ILE.E., F.Inst.P.

Hon. Treasurer : Prof.
Wilson, M.I.LE.E.

From amongst a large number of

Ernest

names considered, the Committee
have selected the following for
nomination to serve on the Com-
mittee for the forthcoming year,
and these names will be submitted
for confirmation at the Annual
General Meeting :—

R. L. Smith-Rose, Ph.D.

R. Carpenter.

H. S. Pocock.

Captain M. Ainslie, RN

J. H. Reeves, M.A,, M.B.E.

Thomas Hesl\eth M .E.E.

Stanley Ward.

J. H. Hibberd.

Mr. Frank Hope-Jones, Chair-
man, Mr. L. MecMichael, Hon,
Sec., and Mr. L. F. Fogarty, Hon.

Treasurer, although eligible for re-
election, have intimated to the
President and Committee that, in
view of the fact that they have
served some ten years in office, They
do not desire their names to go for-
ward for re-election.

Fhese officers have been unani-
mously elected by the Committee.
Vice-Presidents of the Society.

Mr. R. H. Klein, founder of the
44

Society, vacates his office as Vice-
President.

It will be found in the new con-
stitution of the Society, which is
being submitted to members, that
it is not proposed to continue the
oflices of Chairman or Vice-chair-
man, and consequently no nomina-
tions for these offices are put for-
ward.

On account of the very large in-
crease in the clerical work con-
nected with the conduct of the
affairs of the Society and Affiliated
Societies, the Committee recom-
mend that_the appointment shall be
made of a salaried assistant and
that office accommodation shall be
provided.

TRANSATLANTIC TESTS.

‘The Radio Society’s transmitting
station has been allotted the call
sign 6XX. Mr. Coursey, who is
arranging these tests, is usy fixing
a schedule for the 60 experlmenters
who are entering.

These tests will take place
between December 22 and Janu-
ary 1o from 1 a.m.—6 a.m.
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A TWO-VALVE POWER AMPLIFIER
t
By STANLEY G. RATTEE, Staff Editor. )
Herein is descvibed an instrument which may be added to any crystal or single valve veceiver,
[ permitting theveby the use of a lond-speaker.
(
GG B 2~ O U 2 Zn Za e O =2
introduction. The terminals seen. to the left The two knobs seen in the

A power amplifier is not in
itself a radio receiver, but an
instrument employing one or
more valves in order to amplify
whatever may ‘he applied across
its *“ input '’ terminals, whether
it be connected to the usual broad-
cast receiver or whether it be
connected to a microphone circuit
for amplifying the direct voice of
a speaker. Each stage of ampli-
fication comprises a valve and
low-frequency transformer of
good manufacture, guaranteed to
stand high voltages, the sub-
sequent result, such as absence of
distortion, depending very con-
siderably upon the merits of the
transformers chosen.

As the output of the amplifier
is a considerably magnified repeti-
tion of the input, the speech or
music must be free from distor-
tion before being applied to the
power amplifier, otherwise all
such distortion will be consider-
ably accentuated. For this rea-
son the input signals should.
where possible, be received with-
out the use of reaction, or if used
the valves should be worked well
below the point of oscillation.

General Remarks.

The instrument to be described,
and illustrated in Fig. 1, was
designed to fulfil the conditions
that it may be permanently con-
nected to a wireless receiver, yet
at the same time permit the user
to receive direct from his original
set without disturbing connec-
tions. In order to do this in the
shortest possible time, a system
of plug and jacks is employed.
The plug and jacks, there being
three of the latter, may be seen
in the photograph, Fig. 1; that
on the left connecting the tele-
phones direct to the receiver, the
middle one introducing one stage
of power amplification, and the
third jack putting both power
valves in the circuit.

of Fig. 1 are, reading from the

top :—First pair, the two ‘‘in-.

centre of the instrument are the
filament resistances, whilst the

Fig. 1.

put ”* terminals; third, a dummy
terminal put there merely to
balance out the number seen to
the right of the photograph; last
pair, the L. T. positive and L.T.
negative.

Those terminals shown on the
right, reading in the same order
as before, are:—First pair, tele-
phone terminals permitting the
use of extra telephones when the
plug is in the first position, or, in
other words, when the power
valves are not in circuit; third
terminal, H.T. positive. The
fourth terminal feom the top is a
common terminal for both H.T.
negative and L.T. positive, whilst
the fifth or bottom terminal is the
L.T. negative:

45

A front view of the instrument.

sockets seen above them are for
varying the grid potential. " The
centre socket connects the two
secondaries of the low-frequency
transformers (I.S.) and the other
four, reading from the bottom
and clockwise, are zero voits, 1%,
3, and 43 volts negative. The
grid potential is varied therefore
by connecting the centre socket
with any one of the remaining
four, according to the number of
cells required.

Materials.

In order to construct a power
amplifier to the specification given
herein the following materials
and components are necessary :—
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One .ebonite panel, 8 in. by
113 in. by % in.

Ten terminals.

One Elwell plug.

One single-circuit jack.

One double-filament jack.

One single-filament jack.

With the plug out, contacts
are made between 4-5 on the
single-circuit jack,- 2-3 and at
4-5 on the double-filament jack.

With the plug in the single-
circuit jack, contacts 4-5 are
opened and connection between

INPUT

SINGLE
g LIRCUIT

! S 4 JAck.

x

EXTRA

PHONES

SINGLE
FIL. JACK

Fig. 2.

One flashlamp battery of 4%
volts.
Two filament resistances.

Quantity of No. 18 tinned
copper wire for connecting
purposes.

Quaatity of Systoflex or other
similar insulating material.

Eight - valve . legs or 2 valve
holders complete.

Two low - frequency trans-
formers (those embodied in the
set under description are one
Elwell ironclad type and one by
Radio Instruments, Ltd.).

One Mansbridge condenser of
1 uF capacity.

Five sockets, with one plug to
fit same (those seen in Fig. 1 are
the ‘‘ Clix *’ plugs).

The Circuit.

With'the introduction of jacks,
the circuit appears at first to be
rather formidable, but it must be
remembered that the arrange-
ment is nothing more than the
usual two-valve low-frequency
amplification circuit with certain
improving additions. For pur-
poses of simplicity and clearness
the thecretical circuit is shown
in Fig.. 2 with the various arms
of ‘the jacks separated and’’
numbered.

The civcuit used in the amplifier.
connections when the plug is out.

The dotted lines indicate

4-6 is made, thus placing the
telephones or loud - speaker
directly across the ‘‘ output  of
the receiver or ‘‘input ”’ of the
amplifier.

With thé plug in the double-
filament jack, contacots 2-3 and
4-5 are opened and connections
made at 1-2 and 4-6, thus light-
ing the filament of the valve V,
and connecting the plate of the
same valve to the H.T. positive
through the telephones,

By putting the plug into the
single-filament jack, contact is
made at 1-3, 4-6, thereby bring-
ing intd circuit the filaments cf
both valves by way of 1-3 of the
single-filament jack and 2-3 of
the double-filament jack. The
plates .of the valves V, and V.,
are connected to the H.T. positive
by way of 4-5 of the double-
filament jack and primary of the
second transformer and for V,,
and for V, the contacts 4-6 cf the
single-filament jack and tele-
phones.

The Panel.

This is made from ebonite 8 in.
by 11% in. by 4 in. drilled to the
dimensions given in Fig. 3 and
carefully rubbed with fine emery
cloth to remcve. any conductive
foreign’' matter there may be in
the glossy finish.
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With the panel prepared the
components should be mounted
in their respective positions,
which will be seen from a back-
of-panel view to be given next
week.

Connecting Up.

Though the connecting up of
the various components is not a
very difficult matter, on account
of the smallness of the panel and
the large number of connections
required to bring the jacks into
cifcuit, the wiring of the amplifier
should be carried out with some
method. Firstly, connection
should be made from the left-
hand L.T. negative terminal to 1
of the double-filament jack, 1 of
the single-filament jack and right-
hand' L.T. negative terminal.
Connection should now be made
from the left-hand L.T. positive
terminal ‘to one of the filament
legs of V,, to one of the filament
legs of V, and on to the right-
hand L.T. positive termmal.
From 2 of the double-filament
jack make connection to the arm
of the filament resistance con-
trolling V, and from 3 of the
single-filament jack make con-
nection to the arm of the filament
resistance controlling V., and to
3 of the double-filament jack.

At this point connect the
accumulator, fit the wvalves in
position, push the plug, firstly,
in the double-filament jack, when

__-23/,"%_,'

[ T i ‘f

1
A

1
|

b (@ —— e — e
i ;9 3%

7 R
fe—+ 24" —

b

T

Lt 5% | Vvt
T'*_ | l | =
" \ : —e—b—ot I
! ¢
Jzﬁ'“ R T (= ”’f‘ ll?/&'
i e R s
1% i - |
]
e + |
l':fz" | i |
% r -lVr'-ﬂt--lVZ’-’I i l
i I
1% |
i i
e — — — — i e S >
Fig. 3. Panel dimensions and drilling
plan.
one valve should lighkt, and
secondly, in the single-filament

jack, when both valves should
light.
(Continued on page 48.)
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HE importance of having
. coils of low self-capacity is

well known to those who
experiment in short-wave recep-
tion. The ordinary basket coil
is fairly satisfactory up to a
point, but it has its limitations.
Its weak points are these. Coils
of the ordinary commercial
variety are wound upon formers
shaped like a wheel minus 'ts
rim. When completed, the coil
is immersed in shellac or paraffin

Fig. 1.—Details of former and
coil-holder.

wax, the *‘ spokes '’ being with-
drawn when it has set hard. In
order to make the coil anything
like robust a great deal of wax
or shellac must be allowed to re-
main upon it.  Since both of
these materials have a high
dielectric co-efficient, that of
shellac being 3 and that of wax
rather more than 2 as compared
with air, their presence between
the turns of the windings in-
crease the self-capacity of the coil
to a considerable extent.
Secondly, the spacing between
layers is provided merely by the
wire itself—that is to say, turn
No. 2, spaces No. 1 and No. 3,
and so on. The turns, therefore,
touch each other at numerous
points. For this reason well-in-
sulated wire must be used, which
again increases the self-capacity
of the coils. Last, but most im-
portant of all, the particular
method of winding generally
used makes it a matter of the
utmost difficulty to duplicate
coils exactly. Though you use
wire of the same size and employ
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BASKET COILS OF LOW
CAPACITY
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the same former, you can never
be certain that two ordinary
baskets wound to exactly the
same dimensions will be perfectly
matched.

The method of winding to he
described is believed to be quite
novel, though, as in wireless,
one is always finding that one’s
own ideas have been thought of
some time previously by some-
one else, it is quite possible that
it has already been worked out
independently’ by other experi-
menters. The chief point in its
favour is that the turns make no
contact whatever with one
another; hence single cotton
covered or a single silk covered
wire may be used, or even bare
wire if the winding is carefully
done. The former remains in
position when the coil has been
wound, which makes it unneces-
sary to apply any wax or varnish
stiffener. Lastly, this method of
winding makes it possible to
duplicate coils exactly. The
self-capacity of the finished in-
ductances is so low that they are
most suitable for short-wave
work.

Fig. 1 shows the way in which
the former and coil-holder are
made. The former consists of a
disc of hard wood 2z in. in
diameter and % in. in width.
Round the circumference of this
is fixed an odd number of wooden
pegs——seven or nine will do very
well—in  which saw-cuts are
made in the way to be described
presently. The pegs are secured
by being glued into holes drilled
in the circumference. The best
way to obtain the correct posi-
tions for the holes is to use a
circular or semi-circular pro-
tractor. If there are to be seven
pegs, the angular distance be-
tween them will be 5134°; with
nine the angular distance is 40°.

The length of the pegs will de-
pend, of course, on the number
of turns to be wound. It may be
calculated very: easily in inchas
as one-sixteenth of the number
of ‘turns plus & in. Thus for a
20-turn coil the length of each
peg, excluding the poriion glued
into the former, would be 1§ in.
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Fig. 1 shows the way in which
the saw-cuts are made in the
sides of the pegs. ~ For peg No. 1
the cuts on the left will begin
3/16 in. from the bottom and will
be } in. apart. On the right the
cuts will have the same spacing,
but will start % in. from the
bottom. = We may call this-a
left-handed peg. Peg No. 2 will
be right-handed—that is to say,
on the right side its cuts will
start 3/16 in. from the bottem,
and on the left 1 in. from the
bottom. No. 3 will again be a
left-handed peg, and No. 4 a
right-handed, and so on, until we
reach No. 7, which, like No. 1,
will be left-handed.

If the pegs aré .made «cf
seasoned hard wood, such as
mahogany, oak or teak, single
cotton-covered wire may be used,
Should it be desired to make up
coils with bare wire, the pegs
should be of ebonite,

The method of winding is
quite simple. In the bottom cut
of peg No. 1 a small hole is
pierced with a bradawl, and the
end of the No. 26 S W.G.
wire is pushed through it. The

loose end can be secured if the

i

i%ﬁ

re V4"

Fig. 2.—Iflustrati7zg' method of
mounting coih

hole does not grip it sufficicntly
tight by taking a turn with it
round a small screw driven into
the wooden disc.

(Concluded on page 48.)
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A TWO-VALVE - POWER AMPLIFIER.—(Continued from page 16).

From the top ‘‘input’’ terminal :

connection is made to the I.P. of

the first low-frequency trans-
former, to one of the extra
telephone terminals and to 6
of = the single-circuit  jack.
From the O.P. of the low-
frequency ~ transformer  con-
nection is made .to 5 of the
single-circuit jack, whilst the
remaining ‘‘ input ’’ terminal is
connected to the other ter-

minal for extra telephcnes and
to 4 of the¢ same jack. The
1.S. of the first transformer is
connected to the socket marked
A in Fig. 2, whilst the O.S.
is connected to the grid leg
of ‘the valve V;. To the plate of
the first valve connect 4 of the
double-filament jack, and from §
of the same jack connect to the
O.P. of the second transformer.

‘A lead is now taken from the
grid of the valve V, to the O.S.
terminal of the second low-fre-
quency transformer, whilst the
1.S. is connected to the centre
socket marked A in Fig, 2.
The plate of the second valve
is now connected to 4 of the
single-filament jack; the next
connection being made from the
1.P. of the second low-frequency
transformer to the H.T. positive,
to 6 of the single-filament jack
and 6 of the double-filament jack.

Across the H.T. positive ter-
minal and H.T. negative and
L.T. positive terminal is con-
nected a Mansbridge condenser
of 1 uF.

Grid Cells,

These cells are connected to
the four sockets marked B, C,
D, E in Fig. 2, with the
positive end of the battery con-
nected to the L.T. negative.
From the same end of the battery
connection is made to the sccket

Top 6% x 834"

PaneL 8'x Y8

9"x 834"
The Containing Box.

BASE
Fig. 4.

marked B; from the negative side
of the first cell connection is made
to the socket marked C; from the
negative side of the second cell
connection is made to D, and
from the negative side -of the
third cell connection is ‘made
to E.

At this-point a flexible wire is
taken through the socket and
soldered to the point A on the
under side of the panel; to the
end of the wire is fitted a suitable
plug, by means of which all or
none of the cells may be con-
nected in the circuit.

The Containing Box.

The dimensions and shape of
this may, of course, be left for
the constructor to exercise his
discretion, but for the guidance
of those who wish to construct
an instrument strictly in accord-
ance with that seen in Fig. 1, the
dimensions of the actual box are
given in Fig. 4, the wood being
polished mahogany. The box
illustrated in the photographs
was supplied by Messrs. Pickett
Bros.

Valves.
When using an instrument
of this type with high-plate
voltages, every cons‘deration

should be given to the choice of
valves, and for the best loud
speaking those valves known as
power valves are the most suit-
able. Practically any type of the
most known types of these
valves, such as the LS,, LS.,
Mullard  P.A., etc., will give
satisfactory results, though with
voltages up to, say, 100 volts,
the ordinary receiving valve may
be used. )

Note.—In next week’s issue
will be given a wiring diagram
together. with details of vesults
obtained. '

BASKET COILS OF LOW CAPACITY.—(Concluded from page 47).

now woven on
in the wusual
being placed

The wire is
round the pegs
basket manner,
in the lowest saw-cuts and
stretched as tightly as pos-
sible. When the seventh peg
is passed, the wire goes on to
the second row of cuts, which are
4+ in. above the bottom of the
pegs and 1/16th higher than the
first row. There is thus a space
of 1/16 in. between the turns of
successive layers measuring froin
centre to centre of the _wire.
Winding now continues until the
required number of turns. has
been put on, when the end is
made fast is the same way as the
beginning _by being - passed

through -a small hole pierced in
one of the spokes.

‘The holder, provided with plug
and socket or with any other
form of mounting. that may ap-
peal to the constructor, is seen
in Fig. 2. It consists of a piece
of 1-in. ebonite 24 in. in length
and 1} in. wide. It is secured
to. the.disc of the former by a
couple of screws. The wires
from the coil may conveniently
be taken to either side of the
holder and secured to the screws
which hold the plug and socket
in place,

The number of turns of wire
required for short wavelengths is
not very large. - The exact figure
for the- primary will depend, of
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course, upon the constants. of
the user’s. aerial, but for the:
standard amateur type, with a
capacity of about. o0.0003 pF,
fifteen to  eighteen turns will
usually be about right for short-
wave reception up to 300 metres
if a o.001 puF condenser is used
in series. The secondary coil in
this case, if a 0.0005 puF condenser
is used, will require about twenty
to twenty-four turns. It is im-
possible to give the number cf
turns that will suit every set
exactly, since condensers are not
always what they seem, and a
great deal" depends upon the
capacity which exjsts within the
set itself. R. W. H.
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E can divide the wireless amplifying apparatus, we can A single valve receiver with re-
W apparatus we use into choose either a crystal or a  action used on a good aerial will,
three main divisions. valve. Although one frequently when conditions are favourable,
Firstly, we have the tuning sees it stated otherwise, a single bring in all the broadcasting

apparatus, which brings us
into resonance with the signals
we want to hear; secondly, we
have the detecting apparatus
which changes the high-fre-
quency oscillation into currents

valve without - reaction 'is con-
siderably more 'efficient than a
crystal, but we must not forget
that a valve requires the expen-
sive accessories of high and low-
tension batteries. Thousands of

stations, but when the set is
adjusted to this degree of sensi-
tivity there is a great risk of
radiation and causing interfer-
ence te one's neighbours. ‘Such
a set with note magnifiers added
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A simple two-ctrcuit crystal receiver

A two-civcuit receiver with *“ stand-by tune” switch.

which will operate a telephone
earpiece or a loud-speaker; and
thirdly, we have the magnifying
apparatus used when the inten-
sity of the signals is not sufficient
to give strength to our recep-
tion. The important sub-division
is that «©of the amplification
apparatus into two main parts,
high-frequency amplifiers and
low-frequency amplifiers. The
purpose " of high and low-fre-
quency magnification has been
dealth with so many times before
that T do wnot intend to discuss its
merits ani 1emerits here. It is
assumed that the reader who
wishes to design his own set is
sufficiently acquainted with these

principles.
Although ‘there .are numerous
devices capable of changing

high-frequency oscillation into
currents which will operate the
telephones, in practice only twa
are used to any degree, the
crystal and the walve. {if we
decide upon a circuit which has
a detector alone without any

listeners are situated in spots so
close to a broadcasting station
that a crystal receiver on a good
acrial will give them all the
strength they require for tele-
phone reception. Three or four
miles from a broadcasting station
a well-designed crystal receiver
on a good outdoor aerial will
operate half a dozen pairs of tele-
phones quite comfortably. A
single valve magnifier added to a
crystal used at this distance will
work a loud-speaker for an ordin-
ary living room, and a two-valve
note magnifier of efficient design
wil be ample for the largest
room.
tional circumstances (which very
rarely occur) a crystal set with
note magnifier will bring in
nothing whatever from a broad-
casting station in another part of
the country. = The design of
crystal receivers will be dealt
with in a further article, wherein
I hope to show why some home-
made crystal sets are so in-
efficient.

AT

But save in very excep-’

will work a loud-speaker and can
frequently be made to give loud-
speaker results from several
breadcasting  stations. The
method, however, is not recom-
mended for distant reception
owing to the distortion which is
produced when a single valve is
used at its maximum sensitivity.
The introduction of one stage of
high-frequen :y magnification to
precede the detector {whether
this be crystat or walve) will en-
able us to get the distant stations
without the need of pressing our
apparatus to the last limit
Naturally the addition of =«
further stage of high-frequency
magnification would appear to ve
most desirable, but as will be
seen from the article of this
series which will deal with the
design of high-frequency am-
pliers, the disadvantages of
multi-stage high-frequency ampli-
fication  frequently outweigh
the advantages. For this reason
three-valve sets with one stage
of high-frequency, a detector and
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note magnifier, and four-valve
sets with one stage cf high-
frequency, a detector znd two
note magnifiers are lhighly popu-‘
lar. . With such sets the sensi:

tivity is sufficient lo hear the
distant  broadcasting stations
whilst the note magnifying

stages are sufficient to give the -

recessary ‘‘ body.’"

So - far ‘we havz-dealt” with
what are commonly called
‘¢ straight ’* circuits. Within the
last few months, hoivever, we
have been  introduced to numer-
ous circuits known as ‘¢ daal
amplification ”* or ‘¢ reflex’’ cir-
cuits with many peculiarities cf
their own, In a dual amplifica-
tion circuit one or more valves
are made tq serve hoth as high-
frequency and low-frequency am-
plifiers, and thus we can econo-
mise in filament current and
valves, Unfortunately, dual
amplification circuits are more
difficult to construct and less
stable in operation than what
are called ‘‘ straight ** circuits.
However, for loud-speaker recep-
tion from the nearest broad-
casting station (if this be within

20 miles or so) a good dual ampli-.
fication circuit, such as the
STroo0, is ideal.

Design of Tuning Apparatus.

Whatever circuit we choose; it
is bound to include apparatus for
tuning, so that our first-consider-
ation will be how best to design

A lypical two-coil holder.

this portion of the apparatus. Our
tuner may be what is called a
¢ single circuit” or ‘‘two cir-
cuit,” and we must decide first
of all which of these two kinds
to use.

So far- as signal strength is
concerned, there is little . to
choose between the two methods,
although on short waves with .d.
crystal detector slightly louder

- reaction

‘terising such

‘much to

signals can be obtained with a
we | I-designed  loose-couple}
apparatus. In selectivity, "how-
ever; Wwe can gain very-consider-
ably by using a. loose-coupled set,
although we must pay the prlce
in complication and difficulty of
tuning.  Furthermore, when
is . used, the handling
may become so complicated that
the ~improvement” in- selectivity
may not be worth while, and;
still further, if- we use tuned
high-frequency amplification with

two or three stages, the use of

loose coupling. will "add’ greatly
to the geneml instability charac:
highly sensitive
circuits:

Design of Single-circuit Tuners.

A single-circuit tuner consists
of one of the following combina-
tions :— _

(1) Continously variable in-
ductance  without condenser.
This may be sub-divided into
three forms :—

(a) Inductance with slider.
(b) Inductance with units
and tens switch or
some such equivalent.
(c) Variometer.

(2) Fixed inductance with
variable condenser either in
series or parallel.

(3) Inductance tapped in steps,

with variable condenser either in

series or parallel,

Method No, 1 has the great
advantage of simplicity and
cheapness. In the sub-divisions
(a) and (b) have the disadvantage,
when a large inductance is used
to cover a considerable range of
wavelength, of possessiny
‘“ dead-end ’’ losses. These can
be “somewhat reduced by. (a)
short-circuiting the turns . not
used, (b) short-circuiting a por-
tion of the turns not used, just
ahead of the tappings (this
method is used in America to
some degree); and may be en-
tirely avoided by sub-dividing
the inductance so that portions
not used are entirelv cut out.
The introduction of dead-end
switches, however, makes for
complication, and cannot gener-
ally be recommended, as the same
effects can be obtained in a
simpler way. Method No. 2 has
recommend it, as we
can ‘entirely avoid dead-end
losses, and, if we choose an efli-
cient inductance of suitable
value and a variable condenser

50
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which just covers the range of
wavelength required with this
inductance, we can
attain -very + ‘high - efficiency.
Method No. 3, whilst possessing
the disadvantage . of fhe dead-
end eflects which, as we have
said, in very large inductances
may be highly detrimental, yet
enables us to attain fine tuning
with a minimum amount of
switching over a very consider-
able ba.nd of wavelengthswith-
out changing the inductance,
Let us assume for the minute
that we want to design a receiver

‘croove ro
TAKE ENO OF TUBE

A novel form of luner.

to cover all wavelengths -between
300 and 3,000 metres. It is
probable that  our choice will
fall on methods 2 or 3.. The
most general way of applying
method 2 is to utilise the very
popular multi-layer plug-in coiis
such as Igranic, Burndept, Gam-
brell, Atlas, etc. We may also
use basket coils or slab coils.
On short wavelengths, well-made

_basket coils of fairly thick wire

with a minimum - of wax or
shellac are highly efficient, and
probably would be more used if
this were realised.  Multi-layer
coils for short wavelengths arg
less efficient than single-layer;
for which reason +the leadimx»
makers: are now making ther
short wave plug-in coils of onz
or two layers at most.

Method No. 3 can be put ianto
practice by using a suitably
proportioned single-layer coil cr
by making what is known as a
bank-wound inductance.

Next Week —No. 3

eries.
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HE panel and its component
parts having been satisfac-

‘torily completed ‘in accord- |

ance -with the particulars given in

decide what type of tuning coils
are to be employed.

Thoese readers who do not
wish to wind their own coils are
adwvised to obtain a -set of the
honeycomb, duolateral or lattice-
type ceils, No. 35, 50, 75 and
100. These coils will satisfac-
tarily cover. the broadcast ban.!

Front wisw of the Panel.

of wavelengths, and larger coils
may. be added later as desired,
for longer waves.

A standard type of 3-coil
holder will .also be required, and
this again may either be pur-
chased or constructed in accord-
ance with particulars = given
under the heading of *‘ Construc-
tional Notes > i previous
issues.: There will also :be
required @ o.0o1 uF and a
o.0005 uF wariable wcondensers,
and, as these are obtainable at
very reasonable prices, it s
perhaps scarcely worth while
building them,

NI

i
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“WIRELESS WEEKLY”
VALVE PANEL

The following article 45 the second of a series dealing with the construction of the panél and the
arrangement of the numeyous ctrcuits in which gt forms the ‘prim‘i(:'a"t_und.
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Tuning Coils.

A full description of the wind-
ing of various types of multi-

I . layer coils will be found in
our last issue, it is necessary to -

Modern Wireless, No. 4 (May,
1923). Basket coils may be used
if preferred, a useful set being
made up quite .easily upon 4-in.
diameter formers (of stout card-
‘board. or thin fibre); haviiy
either 7 or 9 slots. and 1-in.
diameter centres, the windings
consisting of 35, 50, 75 and go
turns of No. 24, 26, 28, and 30
S.W.G.-d.c.c. wire.

Basket Coil Variometer.

An easily-made variometer
for aerial tuning (which enables
a variable condenser to be dis-
pensed with) consists of two
formers as above, each wound
with go turns of Na. 26 S.W.G.-
d.c.c. wire, the windings bemng
connected in series and the two
coils arranged so as to slide over
one another, or to open out
like the leaves of a boeok.

For a tuned-anode circuit, two
similar formers, but 5 in, in dia-
meter, will be required, each
wound with 8 turns of No. 26
or No. 28 S.W.G.-d.c.c. wire.
Basket coils may also be used
as high-frequency transformers,
for which purpose two formers,
each 2} in. in diameter, with
$-in. centres and having nine
slots wound with 110 turns of
No. 42 or No. 40 S W.G.-d.c.c.
wire, will be reguired.

With the abowve-described
coils to select from, together
with the coil-holder, wariable
condensers and fixed condensers
made in accordance with the
mstructions given in the preced-
ing article, the reader will be in
a position 1o try out most of the
circuit arrangements, four of
which :are given in this issue.
Solenoid or Tubular Variometer.

This, when used for aerial
tuning, should consist of a 3 in.
dia. tube 2 in. long for the rotor

51

wound with 4o turns of:No. 26
S.W.G.d.c.c., leaving a ‘space
after the zoth turn sufficiently
wide to permit the fitting of the
2'B.A. spmdle

The stator is 4 in. dia. and
2 in. long, .wound with go.turns
of the same \\lre, leaving space
midway - along its length for the
spindle.

For a tuned-anode circuit the

*same sized tubes may be used,

but each tube should be wound
with 70 turns of No, 32 8. W.G.-
d.c.c. wire.

The crystal deiectoy and byidges for
use with the panel.

With a view to facilitating
the work of connecting up the
various oircults, the reader is
advisedl to make up a number’ of
flexible connections, each con-
sisting of a length of 'single elec-
tric-lighting flex, 6 in., 9 in,
12 in., or 15 in. long, provided
with a ‘‘spade™ or ‘tag"”
terminal at each end. A neater
appearance is maintained if the
outer covering of cotton i
stripped off, leaving the wire
simply rubber covered.
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CIRCUIT No. 1.—A SIMPLE CRYSTAL RECEIVER.

'3
: 3
.’l.. Cy D £
Q
o
T

0001 70
0002 pF

Fig. 1a.—A Simple Crystal
E Receiver Civcuit.

Connecting Up.

Connect tuning coil (A.T.1.) to
AE and-E terminals. Plug the

-crystal detector into grid and plate

sockets of valve helder. Short-
circuit grid condenser by placing
Plug No. 1 into socket marked
‘““out.””  Place Plug No. 4 in
socket of Flewelling circuit
marked ‘“in.”” Connect phones
to terminals marked P and XHT.
(Try o.00z uF condenser across
telephones.) Grid-leak  Plug
No. 2 to be inserted in socket
“ out.” Auxiliary  resistance
(AR) ‘‘out.” No batteries
required. A.T.I. may be a

CIRCUIT No. 2.—AN

slider coil, basket,
or duolateral coil or a wvario-
meter. The variable condenser
(0.0ot pF) is shown in parallel
across the A.T.I., but it may be
used in series as indicated by
the dotted lines. Telephones
should have a total resistance of
4,000 ohms (2,000 ohms each
earpiece). ‘

honeycomb

General Notes.

Carefully adjust the point of
contact and the mechanical pres-
sure of the wire upon the crystal
in the detector (or, of course,
the pressure between the two
crystals if a combination detector
is used).  With an average
aerial, 2LLO should be tuned ‘n
at about 10 deg, on the con-
denser  scale. Quite  gool
speech and music can be re-
ceived in two pairs of telephone
receivers at distances up to 10 or
15 miles from the broadcasting
station. ]

Excellent results will be
obtained by using the basket-
coil variometers, but actually
this will depend to a large
extent upon the crystal detector
and its adjustment, as well as

INDUCTIVELY-COUPLED CRYSTAL

RECEIVER.

Connecting Up.
All the panel connections
remain unaltered. A No. 50 or

No. 75 coil is substituted for the
No. 35 coil used in the previous
circuit, the last-named coil being
now included in the aerial circuit
and inductively coupled to the

g
4 CI
0-001pF D.
r= s > J_
' |
:_#: Zcy T

0-0005 -I-C4
bF 0-002 pF

Fig. 2a. — An  inductively
E coupled crystal receiving
= circuit.

secondary coil, which has a
o.00o5 uF condenser in parallel
with it.  In this circuit, also,
the variable condenser may be
used either in series or in
parallel with the A.T.I. Im-
proved results are sometimes
obtained by earthing the tele-
phones as indicated by the
dotted line,
General Notes.

This circuit is° much more
selective than circuit No. 1, and,
if the secondary or closed circuit
condenser is kept at a low value,
more turns (i.e., a larger coil)
can be used, thus giving an in-
creased potential to operate the
crystal and accordingly an in-
crease in signal strength, If
used in conjunction with a really
good aerial and -earth system,
the British broadcasting stations
should be clearly received up to
a distance of 15 to 20 miles.

December 19, 1923

“WIRELESS
UNIVE
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Below appears the first four circuilsvof i
this panel.as the

S NN NN 3
5 NL
upon careful .tuning and the
general efficiency of the. receiv-

ing aerial-earth system.

|

AT
N°35

«||||||;

Fig. 1B.—The panel connections of
Figure 1A.

Fig. 2B.—The panel connections of
Figure 2.

Preliminary searching for sig-
nals with this arrangement should
be carried out with the coils L,
and L, tightly coupled. With
signals obtained the coupling
should be loosened and the set
retuned by means of the con-
densers C, and C,.
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{wenty possible arrangements using
Nain unit.
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N2 P LD PPN S

I Connecting Up.

Plug in the grid condenser by
placing Plug No. 1 into socket

o
C3-0-002u F
- =) H
-

N°35

b?t%‘ 3
3 qg_. °
03 Rl o ©
VT
= AR = P HT [+
\
iFe,  Yh-dPez2
Fig. 3B.—The panel connections of
Figure 3a.

Fig. 48.—The panel connections of
Figure 4A,

Connecting Up.

Grid condenser Plug No. 1
in.”” Grid leak Plug No. 2
shunted (S). Connect vario-
meter to terminals P and XHT+.
Connect telephones to terminals
2 and 3. Place strap across ter-
minals HT — and LT +. Large

(X3

Wireless Weekly

CIRCUIT No. 3.—A SINGLE-VALVE RECEIVER.

marked ‘‘ in.”’ Place grid leak
Plug No. 2 into socket marked
‘“shunt ”’ (S). Connect brass
strap across terminals P and
XHT positive. Connect tele-
phone receivers to terminals 2

and 3, place battery strap
across terminals HT — and
LT +. Connect up LT battery,

test the wvalve filament, and
then connect HT battery to cor-
rect terminals. Connect ATI to
terminals AE and + E. A.R.
Plug No. 3 “out” if using
ordinary valves, but *““ in”’ for
a dull emitter valve.

Note.—The telephones may be
connected to the negative HT
and the positive LT and ter-
minals 2 and 3, short-circuited
with the brass strap. In all
further circuits the LT and HT
batteries will be omitted from
the practical wiring diagram,

General Notes.

This is a simple valve receiver
in which the valve acts as a
rectifier. A 4- or 6-volt accu-
mulator (preferably 30 to 4o
actual ampere hour capacity)
will be required to light the valve.
A modification can be introduced

=

A
Bi-4ar6 vours |

Fig. 3a. — A single valve
E circutt.

=
=

if desired by using the induc-
tively coupled tuner of circuit
No. 2 in leu of the direct
coupling as shown above. Care
should be taken in the adjust-
ment of both filament current
and anode voltage if the best
results are to be obtained. Low-
resistance telephones may be
used in conjunction with a step-
down telephone transformer, the
fine wire winding of the trans-
former being connected to the
terminals 2. and 3 and the tele-
phones being connected to the
ends of the thick wire winding of
the transformer.

CIRCUIT No. 4.—A SINGLE-VALVE RECEIVER WITH
VARIOMETER TUNED PLATE CIRCUIT.

fixed condenser (0.01 to o.1 uF)
connected across terminals 2 and
— HT. AR. plug No. 3
‘““out” for ordinary valve.
Connect ATI to parallel variable
condenser (0.oo1 pF), and to ter-
minals AE and + E. Connect
LT and HT battery to proper
terminals.

General Notes.

This is a single-valve regene-
rative circuit.  The variometer
in the anode circuit, when tuned
to the same frequency as' the
aerial circuit, will cause the
valve to oscillate provided that
the correct values of filament
current and anode voltage are
employed. If excessive reaction
is used, not only will received
speech and music be greatly
distorted, but the incoming
carrier wave will be heterodyned
and will be heard as a con-
tinuous whistle or musical note,

the pitch of which will be varied
as the tuning of the aerial cir-
cuit is altered. In addition,
considerable interference may i-e
caused to neighbouring receiv-
ing stations, and, although the
P.M.G.’s regulations now per-
mit the use of this type of reac-
tion, the privilege should be
used with the utmost caution.

A\
VR
L
T
€3 =
= =
0-0l ro :
1uF B:Z
23
o

Fig. 4a. — A single-valve
regenerative ctrcuit,



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

Wireless Weehly December 19, 1923

KEY PLAN OF “WIRELESS WEEKLY ”
UNIVERSAL VALVE PANEL.

Below we give a “ Key Plan" of the completed panel, with all wiving clearly shown,
and advise that this be carefully vetained for future veference.
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VERY expe-rimenter will
IE appreciate the utility of a
device which makes it

possible for a number of leads to

be attached easily and quickly to

one terminal.  When working
with “experimental layouts one
frequently has to fasten two or
more :leads to terminals, and it
is not at all an_easy matter in
the ordinary way to ensure that
all make a really good contact.
A further point is that if one
wire has to be removed, all the
rest are apt to come adrift. In
any case, if ordinary terminals

are used, the process of making
or unmakmg a number of con-
nections to one of them is time-
wasting and occasionally rather
exasperating.

Quite a good adaptor for use
standard

with single terminals

Fig. 1.—A simple multi-terminal or
bus-bar arrangement.

OST of us feel the want of
M extension handles for our

variable condensers at
times, especially when we are
engaged in trying to receive very
weak transmissions from great dis-
tances. Nothing is more annoy-
ing than to find that just as one
has got the correct tuning with
one circuit and wishes to make

g Dia. EBONITE
= :
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k
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MULTI-CONNECTION
TERMINALS

'\"I"A'\"\ «"\'\’1'1
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can be made as shown in Fig. 1
from a strip of fairly stout sheet
brass 2} in. in length and } in.
wide. A 4 B.A. clearance hole
is drilled in the middle of it and
two -others are made, one on
either side of it, a distance of
1 in. from centre to centre.® In
the outer holes are mounted
small 4 B.A. terminals.  The
middle hole is passed over the
shank of the existing terminal,
the strip being firmly secured by
a ring nut, which is turned hard
down on to it.

For terminals of the telephoine

‘“ push in’’ type an adaptor
can be made on the same.lines.
A 4 B.A. terminal with a long
shank is inserted into the middle
hole and its shank is secured to
the terminal by means of the
binding screw.

The writer has found most
useful the multiple binding post
shown in Fig. 2, which is very
easily made. Take a 23-in.
length of round brass rod 3 in,
in diameter, and drill through it
four 4 B.A. clearance holes } in.

apart. Drill and tap a 4 B.A.
hole in either end. That at the
upper end must run into the

®evcevssa sssses

its condenser. Again, it may be
that one can tune in the signal
quite well so long as the hand is
kept upon the knob of the con-

NN

IIM I // i

//,//

Fig. 1.—Constructional details of the extension handle.

final adjustments to the second,
signals vanish entirely as soon as
the hand approaches the knob of

denser, but that it becomes in-
audible directly the hand is with-
drawn.
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A DETACHABLE EXTENSION
HANDLE

Wireless Weekly

4 B.A. clearance hole already
made } in. from the top. Now
drill and tap three other 4 B.A.
holes at right angles to the re-
maining clearance holes and run-
ning  into them. Fit milled-
headed screws as shown. Into

the tapped hole at the lower end
length of 4 B.A

screw a 2-in.

Fig. 2.—A multi-connection binding posi
or terminal.

.studding, fixing it in place with
a little solder. This serves as a
shank for the post and enables
it to be mounted in the ordinary
way upon the panel with a nut
and a lock nut.

The post shown in the draw-
ing allows four connections to be
made.  If it is desired others
may be made on the same lines
for any number of conncctions
from two upwards. They do
not take long to make and their
usefulness well repays one’s
trouble.

R. W. H.

The most satisfactory way of
eliminating capacity effects is to
fit extension handles, - which
enable the knobs to be moved
without any part of the body
being brought within 6 in. or so of
condensers. It may also be de-
sirable to fit them to inductance
stands, for the additional capacity
introduced, when the hand is
brought near to make a variation
in the coupling, is often sufficient
to upset the tuning.

Permanent ‘extension handles
have distinct drawbacks.. They
take up a great deal of room and
they are simply a nuisance at
times when they are not actually
required. Here is a simple way
of making a handle which can be
slipped on to a knob or removed
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from it in a moment. If it is used
a single handle will as a rule be
sufficient for the whole set, sinve
it can be employed to male one
adjustment after another, in the
manner of a spanner.

Cut out a piece of 1in. ebonite
2} in. long by £ in. wide. Drill
and countersink a 4B.A. clearance
hole quite close to each corner.
Now obtain two small pieces of
% in. ebonite } in. square. With
a half round file make one of the
1 in. faces of each sufficiently
concave to enable it to fit the
circumference of a condenser
knob. In one of them drill and
tap a 4B.A. hole from the middle
of the face opposite to that which
has been made concave.

HOUGH the word vernier

I really refers to a pair of

sliding scales so arranged
that they will allow very small
measurements to be 'made, it
seems to have been adopted by
wireless pcople as a designation
for any kind of apparatus which
permits minute adjustments to be
made. Hence the term is used
in this note for an auxiliary rheo-
stat, the purpose of which is to
make it possible to obtain very
small variations of the filament
current.

Such a rheostat is particularly
needed when one is using either
soft or dull-emitter valves as
rectifiers. The Wecovalve, for
instance, requires very careful
adjustment of its filament poten-
tial to give the best results. With
the ordinary 6-ohm rheostat even
of the best type, one cannot
throw in less than one complete
turn of resistance wire by moving
the knob. The auxiliary rheo-
stat is designed to bridge the gap
between omne turn of the main
rheostat and the next; hence
very small fractional changes in
the currént may be effected.
For the former a disc “of
ebonite 2} in. in diameter is re-
quired. A shallow groove is cut
in this to held a 4-in. length of
No. 26 Eureka resistance wire,
whose total resistance will be
about .3 ohm. The wire is
stretched round the circumference
between two screws, as shown in
the figure.

The remainder of the male-up
of the rheostat calls for very little
comment since it follows the
general lines previously described

Drill and tap two 4B.A. holes in
cach block to correspond with the
clearance holes made in the 23.in.
strip. ~ Mount the two blocks
upon the strip so that a knob will
slip easily in between them.

Now take a 6 in. length of
% in. ebonite rod and make a
tapped 4B.A. hole about } in.
deep at one end of it. Screw a
1# in. length of 4B.A. screwed
rod into it and secure by putting
on a nut and turning it hard down
against the ebonite.

Insert the end of the rod into
the tapped hole made in one of the
blocks, screwing in until the point
just protrudes from the concave

®sanesssn senone

in these notes. The design given
has, however, one or two good
points. It will be neticed that
the spindle is held semi-rigidly by
means of the nuts and spring
washer, and that the distance

EBONITE
DISTANCE PLECES i

FLATTENED

Details and section of the vernier filament
resistance.

pieces enable the rheostat to be
fixed very firmly to the panel.
As the arm is fixed by means of
nuts to the end of the spindle
there is no chance of its working
loose.
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A VERNIER FILAMENT
RESISTANCE
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surfacé. The handle can now be
placed over any knob and firmly
fixed.by a slight twist of the rod.
A twist in the opposite direction
loosens it without in any way
interfering with the condenser’s
adjustment and allows it to be
removed at once.

Even if "capacity effects arc
unknown in the set, a handle of
this type will be found a great
boon for making fine adjustments,
since owing to its great length st
has to be moved through a con-
siderable distance to make the
pointer of the condenser travel
through one division of its scale.

R. W. H.

The arm itself should be of the
shape shown in the figure, and
should be so bent that it makes a
very firm contact with the resist-
ance wire.

The auxiliary rheostat is wired
in series with the main rheostat.
In actual operation it should be
set at first so that the arm is mid-
way along the piece of resist-
ance wire. One then obtains the
best adjustment possible with the
main rheostat, making final exact
adjustments by turning the knob
of the auxiliary rheostat to right
or left, and so throwing either a
little. more or a little less resist-
ance into the circuit.

Beside this application to de-
tector valves, the rheostat will be
found most useful with high-fre-
quency amplifiers of any kind, for
here the filament potential is
often very critical, and especially
good results may be obtained
when it is adjusted to precisely
the right point.

R. W. H.

TRADE NOTES,

The title of the advertisement
on page xii in our issue of the
sth inst., given as ‘‘ The British
Electric and Transformer Co.,”’
should have read, ‘‘ The British
Transformer and Electric Co.”
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Broadcasulg N'

ONDON.—The sound of the
tradesman’s hammer is heard

ail day.. at 2LO these days.
+The offices are being considerably
enlarged, and the new studio is
nearing completion. So far «s
cubic capacity is concerned it
will be about three times the size
of the old studio, and will be big
enough to contain the largest
orchesiras and bandg in the
country.

) 0

The various station directors
met together last week when an
interesting interchange of ideas
toox plice.  Steps will be taken
to cull the best ideas of each
director for the benefit of all
stations. The women’s and
children’s hours were the subject
of special consideration, and
steps are being taken to bring all
the provincial stations more into
line with London. There will be
special children’s programmes
for the days round about Christ-
mas. It is recognised that the
kiddies are ailowed to sit up a
little later on festive nights, and
the entertainments for the child-
ren will be somewhat later than
usual.

0 o o

It is good to learn that when
the British National Opera Co.
begins its season early in -the
new year excerpts from the
performances will continue to be
,broadcast as before. There will
be some new works never before

.given, and listeners will look
forward to these with special
interest.

= d m] 8]
Forthcoming Events

DECEMBER.

2oth (THuURs.).—Uncle Leslie’s Zoo

Talks to the Children. Band of
H.M. Grenadier- Guards. Or-
chestra. Mr. Foden Williams
and Miss Helena Millais,

entertainers,

21st (FRr1.).—Orchestra. Mr.
Charles Stainer, solo banjoist.
Mr. Lyell Johnston, singer. The
Elliotts.

2z2nd  (Sar.).—Dance . Music. - Mr.

Hector Gordon, Secottish enter-
tainer. Capt. Grierson: Ex-
tracts of articles which have
appeared in Punch. Old-time
Dance Music.

23rd (Sun.).—Band of H.M. Irish
Guards. Talk -on St. Dunstan’s

by Capt. lan Fraser, C.B. Choir
of St. Paul’s Cathedral.

24th (Mon.).—Uncle Rex and Mr.
E. W. Lewis will entertain the
children. 2LO Wireless Waits,
agsisted by the Mayfair Singers.
Mr. R. L. Stephenson entertainer.
Savoy Band.

25th  (Tues.)—A Fairy Play by
Auntie Phyllis and Uncle Carac-

BR
TRANSMISSIONS
Call-Sign Wavelength,
1 LONDCN ...... 2L0...... 365 metres,
bl  ABERDEEN..... 2BD......405 |
[l FIRMINGHAM . .6IT...... s,
"] LOURNEMOUTH 6BM...... 385
CARDIFF. ....... 5WA......485 .
'l  GLASGOW ...... BSC ...... 420
] MANCHESTER ..S2Y...... 400 .
A EEWCASTLE ....5NO...... 350 .,
<
2 TIMES OF WORKING.
o WV eekdays......3.20 to 4.20 p.m.vund 5.6
to 10.¢¢ p.re. G.M
:9‘ fondeys.... ¢.0 pm fo 5.0 p.m, and
2 8.50 t0 10.30 p.m, G.M.T,
)l

tacus. Rev. ].
of Whitechapel. Orchestra.
John Henry, entertainer. Miss
Helena Millais, Mr. Ronald
Gourley and Mr. Jay Kaye,
humorists, Dance Music. The
Rev. G. W. Kerr, B.A,, LL.B,,
on ‘Wit and Humour.” Dance
Music.

A. Mayo, Rector

(m] |
BERDEEN. — That the

children’s half hour has
become one of the most in-
teresting of the 2BD features
is attributable mainly to the
humanity and knowledge of the
wants of the kiddies displayed by
the central characters. An ex-
emplification of this was forth-
coming last week (December, 10)

57

(from

when the uncles and the aunties
entertained  eighteen  juvenile
listeners at tea in the studio—the
outcome of a competition organ-
ised by the director.

0 O ]

The variety of the Aberdecn
programme Is exciting favour-
able comment. from a wide range
of listeners. Correspondents go
as far as to say that of all the
programmes that broadcast by
2BD is the most acceptable,
largely because of the efforts
made to please every type of
listener. It is tribute enough to
say that Aberdonians are satis-
fied, for a more critical audience
does not exist.

O O i
Farttcoming Events
DECEMBER.

19th (WED.).—Pupils of Miss Nellie

Donaldson.  Rendering of “ A
Christmas Carol,”” by Mr. R. E.
Jefirey.

20th  (Fnurs.).—Band of H.M.

Royal Air Force.

21st (Fri1.).—Scottish Music, assisted
by the Pipers' of the British
Legion.

22nd (Sat.).—General Popular Con-
cert,

25th (Tues.).—Popular Conceit.

a a (i,
IRMINGHAM.—The
transmission by land-line

of a concert at the Birming-
ham Town Hall was a wel-
come variation from the -usual
run of programmes, and, having
regard to the difficulties involved,
was a success. In Bach’s
““ Sleepers Awake’' nothing of
the original volume of sound cf
tne City Orchestra was lost, and
the various parts seemed excel-
lently balanced. This was per-
haps the best rendered piece
the wireless point of
view) of the evening. Many very
enjoyable concerts are given in
the Birmingham Town Hall, and
it is hoped that they may be
broadcast more frequently by
sIT.

recent
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Forthcoming Events
DECEMBER.

19th (WEeD.).—3.30-4-30, Paul
Rimmer's Orchestra playing at

the Lozells Picture House. 7.30,
Station Orchestra. 8.45, The
Station Repertory Chorus. 10.30,
Morse Practice.

20th (Tuurs.).—3.30, Miss Elsie

Wilson, soprano.
Night. Performance of Balfe's
Opera, “The Bohemian Girl,”
by the Station Repertory Co. and
an Augmented Orchestra, con-
ducted by Mr. Joseph Lewis,
Musical Director; Station Or-
chestra, Suite, “ Three Dances
from Nell Gwynne.”’

7.30 Operatic

21st (FRr1.).—3.30, Paul Rimmer’s

25th (Tuges.).—6.30, Special Concert
for Kiddies. 8, Concert as given
at the London Studio.

26th {WEp.).—7.30, The First Radio
Panto-Revue,  “ Singbad  the

Wailer.”

(] Q
OURNEMOUTH. — The
week ending December 8

was a particularly interesting one
for the Bournemouth station.
The two simultaneous broadcasts
of ¢ Trilby ’ from Glasgow, and
““ Tales of Hoffman ** from Lon-
don were the star features, and
the engineering staff of the
B.B.C. 1s to be complimented on
the excellence of these trans-
missions.

December 19, 1923

Religious Address by Rev. A. P,
Annand, Rev. S. W. Allen and
Father Triggs. Miss Jennie
Malkin, contralto. Mr. Charles
Leeson, solo pianoforte. The
Messiah (S.B. from London).

24th (Mon.).—London Programme.
Sir Frank Benson in Shakes-
pearean Recitals. Savoy Bands.

25th (Tues.).—Mr.
solo cornet. De Vekey’s Juvenile
Serenaders. Mr. J. C. B. Carter,
B.A., on ‘ Christmas Customs.”

George Dale,

Christmas Night Programme,
The Rev. G. W. Kerr. Savoy
Rands.

26th (WEep.).—London Programme.
Major L. R. Tosswill. The
Savoy Bands.

The Studio at the Bournemouth Station, with Bertram Fryer, the Station Director, announcing.

Orchestra playing at the Lozells
Picture House. Evening DPro-
gramme by Miss Doris ILemon,
soprano; Mr. William Michael,
bass; Miss Alice Couchman, solo
pianist; Mr, G. J. Jeffcock, bari-
tone, and Major Vernon Brooke.

22nd (Sat.).—3.30, Kiddies’ Concert.
Evening Programme by the Band
of H.M. Royal Air Force; Mr.
Percy Edgar in Recitals, ‘‘ Scenes
fromn the Christmas Carol "' and
* The Carol Singers ”’; Mr. John
Hingeley, Talk on “ Some Ghost
Stories of the Midlands.”

23rd (SUN.).—8.30, Performance of
the Oratorio, ‘ The Messiah,”
S.B. from London.

24th (Mox.).—3.30, Paul Rimmer's
Orchestra.  7.30, Sir Frank
Benson in Dramatic Recitals;
Carols and Waits as played at the
London Studio.

Forthcoming Events

DECEMBER.

1gth (WEp.).—Popular Night. Or-
chestra. Miss Edith Thomas,
soprano. Miss Gladys Sevmour,
solo pianist. Mr. Robert Sturti-
vant, baritone. Miss Constance
Willis, of the B.N.O.C. Mr.
Harold Stroud, tenor.

20th (THurs.). — Instrumental
Night. The Bournemouth Wire-
less Orchestra. Mr. Reginald S.
Mouat, solo violin. Mr. Thomas
E. Illingworth, solo ’cello. Mr.
Ben Huhn, solo violin.

21st (Fri).—Eighty Years Ago—
Old-time Programme.

2and  (Sar.).—Wireless Orchestra.
The Elliotts, Mr. W. H. Lester
and Mr. Lincoln Wright.

23rd (Sun)y.—Irish Guards Band.

58

ARDIFF.—The
Hoffman,”’

‘“ Tales ' of
simultaneously
broadcast from London on
December 3, was considere
by Cardiff listeners as one
of the finest items that has
yet been simultaneously broad-
cast from the London station.
Every word came through as
clear as a bell, and it was diffi-
cult to realise that the transmis-
sion was being sent over 130
miles of land-line.- Praise is,
indeed, due to the B.B.C.
engineers for the excellent trans-
mission of this opera, as well as
to the artistes for their excelleat
rendering.
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Forthcoming Events

DECEMBER.

1gth - (Wep.).—Falkman and his
Orchestra from the Capitol
Cinema. Miss Doris Lemon and
Mr. William Michael in Selections
of Operatic Scenes. Talk by Mr.
C. 'I'. Hutchinson on * Producing
a Pantomime.”

2oth  (Tuurs.). — London
gramme. ‘‘ Memories.”’
A. J. Ireland.

21st (Fri.).—Choral Night. Medical
Officers for Cardiff on Slums.

22nd  (Sat.).—Popular  Orchestral
Night. Mr. W. C. Clissitt on
““Sport of the Week.” Miss
Bella Redford, soprano. Mr.
G. F. Jeflcock, baritone. Talk’ by
Mr. Howard Coath on * Income
Tax.”

23rd (Sun.).—Band of H.M. Irish
Guards. *“ The Messiah,”” S.B.
from London.

24th . (Mon.). — “ A Christmas
Carol ” (Dickens). Carols. Sir
Franik Benson S.B. from New-
castle. Savoy Bands:

25th (Tues.).—London Programme.
Rev. G. W. Kerr. Savoy Bands.

0 a 7] 5

Pro-
Prof.

GLAS GOW.—In the broad-
casting  of George - du
Maurier’s  ¢‘ Trilby ’>  another

venture of an ambitious nature
was carried through successfully
at §SC. The production was in
the hands of Mr. George Ross,
who took the réle of Svengali
and gave a brilliant interpreta-
tion. The speaker in the part of
“ Trilby » was Miss Gladys Mac-
Donald, while Miss G. Simpson
rendered with fine effect the
“ Trilby »” solos. The other
members of the cast were equally
successful. - The play was re-
layed to all stations, and judging
by the letters which have been
received at the Glasgow station
the effort was very highly appre-
ciated throughout the country.

0 0O
Forthcoming Events
DECEMBER.
19th (WEDp.).—Band of H.M. Royal

Ajr Force, ~ Mr. Joseph Farring-
ton, of .the B.N:O.C., bass.

20th’ (THURs.).—Wireless Quartette.
¢ Memories "’ Programmes S.B.
from London.

21st (Frr.).—Dance Music. - Mr.
Bertram Griffith, bass. Mr. Jan
Wien, zither-banjoist. Talk on

“ Physical: Exercise for Health,”
by Mr. William Carswell.

22nd {Sat.).—*‘ Pudding and Pie.”
Orchestral Selections.

23td (Sun.).—Band of H.M. Irish
Guards. Capt. Ian Fraser. Lord
Bishop of Seouthwark. ¢ The
Messiah > S.B. from London..

23th (Mon.).—Sir Frank Benson ‘in
Shakespearan Recitals, S.B. from
Newcastle. Savoy Orpheans and
Savoy Havanna Bands.

25th (Tugs.).—Wireless Quartette.

Games. Boys’ Choir of Wood-
side Parish Church singin
Carols. “ A Christmas Carol

(Dickens). Mr. Robert Murray,
entertainer- Wireless Orehestra.
Savov Bands:

a a a

ANCHESTER.—The versa-
tility of Mr. Victor Smythe,

of the Manchester station,
was fully demonstrated last
Saturday week. He con-

fesses to three distinct voices,
but we credit him with four,
viz.: (1) his natural conversa-
tional voice, (2) his amusing
‘““dandy '’ voice as typified in
Algy, {3) the aged professorial
voice, and (4) the radio or
announcing voice, redundant -in
consonants. How many smiles
have been raised by his delight-
ful and oft-repeated *‘ milli-
barrrrs '’ ?

o O o

Forthcoming Events
DECEMBER.

19th (WED.).—3.30, 2ZY Trio.
T. Taylor, baritone. Miss Helena
Wheelhouse, soprano, Miss
Gladys Woodward, contralto.- Mr.
R. Hunter, entertainer. 6.30,
Organ Recital. Piccadilly Picture
House. 7.45, gth Symphony Con-
cert by 2ZY ' Augmented Orches-
tra. 8.25, Miss Amy Buxton
Nowell, elocutionist.

2oth (TEURS.).—11.30, 2ZY Trio.
6.30, Girl Guides’ and Boy Scouts’
Bulletins. 6.40, German Talk.
7.45, Concert relayed from Bir-
mingham. g.45, Percy Phlage.

21st (Fr1.).—3.30, Concert by Mr.
E. Sidebottom, baritone. Miss B.
Blackburn, soprano. M:. F.
Carleton, tenor. Miss A. Calvert,
contralto.  6.40, French Talk.
7-45, 2ZY Dramatic Company will
present ‘‘ A Butterfly on the
Wheel,’* adapted and produced by
Mr. Victor Smythe. Intidental
Music by the 2Z2Y Trio. 10.20,
Morse Practice.

22nd (Sar.).—3.30, Oxford Picture
House Orchestra. 6.30, Organ
Recital, Piccadilly Picture House.
7.45,  Garner-Schofteld  Dance
Band. 8.20, Miss Lilian Gibson.
9, Mr. Victor. Smythe.

23rd  (Sun.)—3.30, H.M. Irish
Guards Band (S.B. from 2LO).
8, Talk to Young People by Mr.
S. G. Honey. 8.30, Handel’s
¢ Messiah  (S.B. from 2LO).

21th (MoN:).—3.30, 2ZY Orchestra.
5.30, Carols by the Abbott Street

59
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Schoolboys. %.30, Sir Frank Ben-
son, Shakespearean Recitals (S.B.

from Newcastle). g.40, Christ-
mas - Greetings. 10, Savoy
Orpheans. 11, Carols and Waits.

25th (Tuks.).—4, Dickens’ “ Christ-
mas Carol,” recited by Mr. R. J.
Hever. Incidental Music by Mr.
Eric Fogg. 5.15, Children’s
Hour, including a few words from
Father Christmas. 6.30, Chil-
dren’s Talk from London. 3,
Concert. 9.45, Savoy Orpheans.

a a a
NEWCA STLE.

Forthcoming Events.

DECEMBER.

19th (WED.).—Wireless Orchestra.
Miss Mayn Grant, - contralto.
Mr. J. Wilson Beveridge, tenor.
Mr, Tom Sherlock, baritone.

2oth (THurs.).—Boy Scouts’ and
Girl Guides’ News. ' London
Programme. *‘ Memories.”

21st (I'r1.).—" The Butterfly on the
Wheel "’ (S.B. from Manchester).

22nd (Sar.).—Lee Dixon and Partv,

A Christmas Carol.” Wireless
Jazz Orchestra.

23rd (Sun.).—H.M Irish Guards
Band. Miss Godfrey, soprano.

Miss Beatrice Eveline, solo 'cello.

Mr. John Collinson, tenor. Lon-
don Programme. The Lord
Bishop of Southwark, “ The
Messiah.””
24th (Mon.).—Sir Frank Benson,
Shakespearean Recitals. New-
castle Wireless Orchestra. Miss

Ethel M. Stanley, mezzo-soprano.

25th  (Tues.).—London Christmas
Night Programme. Rev. G. W.
Kerr. The Savoy Orpheans and
Savoy Havanna Bands.

Ll 0l 7]

Simultaneous Broadcasting
Events.

DECEMBER.

23rd (Sun.).—3, Irish Guards Band.
9.10, ‘“ The Messiah.”

24th - (Mown.).—Sir Frank Benson,
Shakespearean Recitals, etc.

25th (Tugs.).—Children’s Hour.

26th  (WED.).—5.30, - Children’s
Party.. 7.30, Children’s - Con-
cert; * Singbad the Wailer,” the
first Radio Panto-Revue.

“HOW-TO ADJUST A
VARIABLE GRIDLEAK.”

Referring to the note under this
heading in last week’s issue, it
is to be observed that the adjast-
ment described should -be made once
only, preferably out of broadcasting
ours. Apart from the probability
of causing interference, there is no
need whatever for. frequent re-
adjustment of the gridleak.
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A VARIOMETER CRYSTAL RECEIVER

By H. 4. C.

A description of a simple crystal set for the beginner.

making same,

Yo
HIS receiver may be easily “(6) A crystal detector or
constructed by those readers. materials for
.who have as yet not together with a 3-screw cup.

attempted to construct their own
apparatus, and will provide some
experience to aid them in the
building of the more complicated
valve sets at some future date,
Standard components may oe
used, or, if preferred, the con-
structor may make each separatc
part himself from easily-acquired
materials. The cost of this little
set should certainly not be more
than about ten shilings, exclusive
of the containing box, even if
bought components are used.

(7) Two pieoces of brass tube
screwed 5/16 Whitworth with a
central 2 B A, clearance hole and
nuts or tapped washers to fit;
alternatively, a screwed con-
denser bush and nuts.

(8) One ebonite knob tapped
2 B.A.

{(9) Four 4 B.A. terminals.

{10) About 3 Ib. of No. 20
S.W.G. d.c.c. copper wire.

(11) Two ordinary contact
studs, with nuts, -

%g,

each side of the panel so that the
tube is flush with the nut on the
upper side. .To accommodate
these pieces of brass tube, which
serve as bearings, two holes are
drilled in the cardboard tube, care

being taken that these are
exactly opposite and at the mid-
point along its length. The

cardboard tube or former should
then be coated with a thin layer
of shellac varnish and wound
tightly and evenly with No. 20
S.W.G. dic.c. wire, leaving a
space of § in. wide to allow for
the clamping nuts, as shown in
Fig. 5. Fourteen turns should be

Figs. 1 and 2.—Photographs showing front and back

views of the receiver.

Components and Materials.

In order to build a receiver of
the type under description the
following materials and ocom-
ponents are necessary :—

(1) An ebonite panel measuring
6 ins. by 4 ins. by 3/16 in.

(2) A containing box 3} ins. in
depth to take the panel, or
alternatively the wood necessary
to make same.

{3) A cardboard tube 2 ins.
long and having an internal dia-
meter of 2} ins.

(4) A wooden variometer rotor
2} ins. overall diameter.

(5) A piece of 2 B.A. threaded
rod 4 ins. long,

{12) A pointer or piece of plain
5 B.A. brass rod,

The ebonite panel 'shouid be
squared up to the dimensions
given in Fig. 4 and drilled as
shown.  After drilling "it is
advisable to rub. the surface of
the panel with coarse and then
fine emery paper, after which it
may be polished with a soft rag
and a few drops of oil. This
treatment will give the panel a
good appearance whilst reducing
surface leakage to a minimum.

One of the two pieces of
screwed brass tube Is inserted in
the large hole in the panel and
sccured by means of a mut en

60

wound on each side of the centre
spindle, with a further six turns
on each side wound over them,
the ends being ‘secured by pass-
ing them through holes pierced in
the ends of the former, which is
itself clamped to the panel over
the bearing tube by means of
another nut. :
The rotor should contain from
thirty to thirty-five turns of wire,
and by means of a 2 B.A,
screwed rod passing through
holes drilled and tapped in its
walls it is supported within the
outer tube or former. The
sccond bearing consists, as may
be seen from the diagrams, of a


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

December 19, 1923

piece of threaded brass tube
similar to the first piece, with two
nuts screwed up tightly against
the cardboard tube. The tube
should then be flush with the nut
on the outside, whilst it will pro-
ject slightly on the inside.

The rotor is secured on its

place by "means of two lock
nuts, will give the- rotor a
smooth movement. The pointer
is secured under the knob by
means of a nut, but a better job
cah be made by screwing a small
piece of pointed brass rod into a
brass bush drilled and tapped

Wireless Weekly

through this tube carrying a
small ebonite knob at one end
and the cat’s whisker at the
other. Any of the treated or
synthetic galenas may be usel
with a”cat’s whisker of gold,
silver, or even copper in a 3-
screw cup.

- 4" ot
3/4" : _é f
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OVEM

Je-2" / —’|*\\ll‘/2'.—"’i‘“”lyz'f' LR
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5/8'WHiT CLEARANCE
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CRYSTAL
DETECTOR

.

Figs. 3, 4, 5, 6 and 7,
showing constructional details
of the variometer, panel and

crystal detector, together with a

wiving diagram of the

N“Prone

TERMINALS.

shaft by a large terminal nut,
which is tightened against  the
wooden rotor on the inside,
whilst the ends of the rotor wind-
ing are passed through two small
holes drilled at its two ends
towards the central hole in the
rotor. A channel is cut in the
thick part of the rotor, and the
two inner ends of its coil are
joined and soldered within it,
The outer ends, after -passing
through the two holes, ‘are
soldered to two pieces of thin
rubber-covered  flexible wire,
which allow of free movement of
the rotor whilst giving a good
electrical connection.

The ebonite knob is fitted to
the 2 B.A. rod, the free end of
which is cut or filed off } in.
from the bearing tube. A
spring washer, slipped over the
projecting end and secured in

instrument.

5 B.A., which is in turn screwed
up against the knob. Two con-
tact studs serve as stop pins, the
excess of thread being filed down
flush with the nut to make room
for the variometer tube.

A neat and effective. crystal
detector is made, as shown in
Fig. 7 from two brass balls with
two retaining side plates and the
usual knob, rod, and cat’s
whisker. One ball is drilled and
tapped 4 B.A., and fastened
down to the panel by means of a
screw, the ball itself resting on
a small brass bush, as may be
seen from the diagram. The
side plates are held together by
means of a 4 B.A. screw, and
large holes are drilled in their
ends to clamp over the balls. A
piece of split tube is soldered
into a hole drilled in the upper
ball, and" a brass rod slides

PANEL

CARDBOARD
TuBE

i MCVO‘LA

BEARINGS OF

Brass TUBE SCREWED :
5/i6"WHIT. TO TAKE
CLAamPING NuTs.

Fig. 5.

The terminals are inserted in
their holes, and secured by
means of the back nuts, whilst
the wiring may be completed
with tinned copper wire, the
connections being soldered in
place. Should the constructor
wish to avoid soldering, the
wires may be held = firmly
beneath the terminal nuts and
screws, which in this case should
have lock nuts,

At a distance of six miles from
the London Breoadcasting Station
results are remarkably loud when
using three pairs of phones and
a rather badly-screened aerial.
If it is required to receive Aber-
deen on a small aerial, a few
more turns - will probably he
required. Ten to fifteen extra
turns wound on_the former
should, in this case, -prove suf-
ficient to give efficient results.

'Referring to our report on dull-emitter valves (Vol. 2—No. 19}, it has been pointed out to us that our.remarks regarding
the General Electric Co.’s D.E.3 valve may be interpreted as meaning that this valve is a copy of the British Thomson-

Houston Co.’s Bjs valve.

No such meaning was intended, and, although the characteristics of the valves in question were

very similar, we would never suggest that such well-known makers as the G.E.C. have any need to copy another valve.
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Damping Effect of Crystals.

Crystal detectors have a con-
siderable damping effect on
oscillatory circuits, and for this
reason it 1s sometimes advantage-
ous, in the case of a crystal
receiver, to connect the crystal
across only a portion of the
aerial inductance — across the
lower half for example. It will
be found that this will lessen the
damping of the oscillatory circuit,
and although there might be
expected @a decrease in signal
strength, yet the advantages
gained, both as regards the
strength of oscillatory currents
and selectivity, usually balance
any expected loss of signal

In the case of valve circuits
where a crystal detector is con-
nected, for example, across the
tuned-anode oscillatory circuit of
the receiver, the damping effect
on the circuit of the crystal
detector is very marked. One
beneficial effect is that the cirouit
is made much more stable and
when a crystal detector is used,
two stages of high-frequency
amplification are much more
readily handled.

As would be expected, .any
adjustment of the crystal will
vary its resistance and the damp-
ang effect on the circuit will vary.
This will vary the reaction, and
quite misleading results may
often be obtained. For example,
with tight pressure, the crystal
detector may be working at its
best as a detector, but the damp-
g effect will be very consider-
able, and this will lessen the
strength of the high-frequency
oscillations in the oscillatory cir-
cuit which, we will assume, is a
tuned-anode circuit coupled so as
to produce reaction on to the
grid circuit, as in the case of the
STioo circuit.

If we now lessen the pressure
of the cats-whisker on the crystal,
the signal strength may increase,
and it might at first be thought

_ that a more sensitive adjustment

of the crystal detector had been
found, but a little thought will
show that the increase in signal
strength may, in all probability,
be due to the increased resistance
of the crystal detector and the
consequent decrease of its damp-
ing effect on the tuned-anoce
circuit.  The result is that the
reaction is mcreased and signals
become louder. In actual fact,
the sensitive adjustment of the
crystal detector may be altered
for the worse, but the increased

BURNT OUT! :

4
correspondent’s
loud - speaker
after use on the
S.T.100 at 10
nidles from 2 ZY.
We publish sthis
photograph “with .

all reserve!

For this.

The moral is, ghat whenever
the crystal deteoter is adjusted,
a readjustment of the reaction is
cesirable if the full benefits are

to be obtained. In the case of
dual amplification circuits, the
crystal detector is usually a boom
in that it introduces sufficieat
damping inte the circuit with
which it is connected to prevent
wundesirable oscillation.

Testing Quality of Modulation.

When working with a loud-
speaker, experimenters fregquently
get a wrong 1dea of the quality
of the reproduction by remaining
too close to the instrument. Tt
is a good plan to go into another
room of a house and to listen
carefully to what is being said
from a loud-speaker. At a
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suitable distance it will be found
that the ear is far more critical
and will, in the case of distortion,
often find it difficult to pick up
the words, whereas when in the
room where the loud-speaker is
situated it is far easier to under-
stand what is being said. Clear
speech, however, should be easily
discernible even at a considerable
distance from the loud-speaker.

These remarks, of course, do
not in any way affect what is
often observed in the case of loud-
speakers, namely that when too.
close to them speech appears dis-
torted, whereas when one is
further away the speech sounds
quite clear. When the speech
can be understood in a room but
not at a distance, there is some-
thing seriously wrong with the
reproduction.

Polarising Effect of Oscillating
Valves.

Many experimenters who with
special circuits imagine they are
getting super-regenerative effects,
are really only obtaining either
ordinary efficient reaction results,
or else their valves are oscillat-
ing, and the local oscillations of
the valves serve to strengthen
the incoming signals, although
the latter may appear somewhat
distorted. The usual procedure
1S to tune in the carrier wave of
the distant broadcasting station
and then to adjust the condenser
until the squeal is no longer
heard. It must not be imagined
that because the squeal is not
heard that the valve has stopped
oscillating ; it is probably still
oscillating, but does not produce
beats with the incoming signals.

The increased signal strength
is chiefly due to what is known
as the polarising effect of the
continuous  oscillations, The
efficiency of a detector valve or
of any other form of rectifier,
such as a crystal detector, is
greatly enhanced when there is a
local continucus oscillation to be
applied to the receiving circuit.
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SINGLE OR TWIN WIRES ?

SIr,—In your article ‘‘ Single
tror Double Wire Aerial "’ (Wire-
less. Weekly, Vol. 2, No. g),
.ithe writer states that if the two

‘wires- of a double aerial have
different values it is almost
impossible to tune the receiver
.critically. 1 cannot see any
reason why this shovld be so.
The writer does not offer any
explanation, but I have seen it
stated elsewhere that such an
aerial responds to two . wave-
lengths  which are the funda-
mental wavelengths of the separ-
ate wires. This, I believe, is
cntirely untrue.

The values of the two wires,
when connected in parallel, com-
bine to form a single fundamental
value, the capacities being added
and the inductance reduced. This

being so, a double wire aerial in
which the two wires are of widely
different lengths does not receive
simultaneously on two different
wavelengths (a property which
might be very useful in some
cases).

Actually I have not tried such
an aerial, but imagine that its
behaviour would be perfectly
normal,

It would be a very good thing
if someone with sufficient aerial
facilities would conduct exhaus-
tive experiments on various types
of aerials, including unorthodox
arrangements, and publish the
results.

The theory of aerials seems to
be somewhat obscure (at any
rate, to the average amateur),
and in practice we are led by
traditional superstitions which

can seldom be traced to any
reliable source.

The writer also raises another
point, when he says that a tuner
“ will be at efficiency at the one
point on the condenser where the

inductance and capacity are in
agreement, and at that point
only.”” This implies that for a

particular wavelength there is an
optimum ratio of inductance to
capacity.

Reference to a -text-book on
wireless' theory elucidates the
fact that, where the capacity is
in parallel with the inductance,
the impedance of a tuned- circuit
to currents of the frequency (o
which it is tuned is inductance,
capacity, resistance, so that the
optimunr ratio of inductance to
capacity is infinity. - This, of
course, is an undttainable ideal,

R T T T I

Pérfect Reproduction with the New

“FULLER” TONE SELECTOR.

Afier lonz months of patient recearch this marvellous tene control kas been
perfected, with the result that music can now be reproduced so faitbfully as to be
irdistinguishable frem the actual performsnce. The secret behind the success
of this woenderful device is its ability to filter the sound, eliminating all those
parasitic’ noises which result in the reproduction being harsh and disterted,
allowing only the pure natural tenes of the music to reach the Loud Speaker or
Telephone, Another distinctive feeture worthy of special mention is the 6-posi-
tion swi'ch enabling the volume of sound to be controlled to & degree hitherto
impossible. It is supplied in & polished wood case with terminals marked
“input ” and *‘ phones " and is for use with either low resistance Lcud Speaker
or Headphenes.

Overall size 4}” % 3" % 3%" high. Code SELKE. Price £1 5 0
TWO SILENT TUNING DEVICES.

The “Fuller’” Filament Resistance and Potentiometers are of the same
pattern and have been specially designed to operate nofselessly and cfliciently.
Excc ptionallg neat and compact, they can be fitted into the same space as
that occupled by the valve Holder. All resistances are fitted with an * off
position so that no separate switch is required.

FILAMENT RESISTANCES,
1 Valve Resistance 4/3. 2 Valve Res. 4/6. 3 Valve Res. 4/9.
POTENTIOMETERS.
The Resistance Value is approximately 400 ohms.  Price 7/.

We shall be pleased if you will come to our London Depot, 58, High
Street, W.C.2, and inspect our complete range of components, appealing
particularly to experimenters. Anyway, make certain of ‘am’ng our
Catalogue No. 315 by sending a postcard NOW.

FULLER’S UNITED ELECTRIC WORKS, Ltd.
Woodland Works 2 Chadwell Heath, ESSEX

ORI

Tone Selector.

T S T

ELECTANAL woRKS]

1
1

TR R L T A TR TR e

Telephone : . Telegrams
liford 1200 (6 lines). 'Fuua. Chadwell Heath.”

Potentiometer.

R T T
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and simply implies that the
capacity .shoul:} be the least pos-
sible. This, “however, is only :
rule to get maximum impedance
in the tuner, and therefore maxi-
mum potential across the re-
ceiver, and does not apply to tiwe
aerial itself. Capacity in tha
aerial is not a disadvantage.

When the ccndenser is in series
with the aerial, maximum effi-
ciency is obtained with an in-
finitely large capacity, and mini-
mum efficiency with infinitely
small capacity, i.e., the more
capacity the better.—Yours, etc.,

R. St. Q. LEenc.

[We disagreed with most of
the views in the original article,
‘which we published to make dis-
cussion. Differences in length
of the twin wires makes no differ-
ence, nor is it necessary to take
the lead-in from the exact end or
the exact middle. These are
hoary superstitions which it is
sacrilege to expose '—ED.]

ST 76

Sir,—In spite of the fact that,
owing to force of circumstances,
my aerial has almost every con-
ceivable fault, faces the wrong
direction, is only a few feet from

the ground, is badly shielded by
hill, trees and buildings, etc.,
and also is about 35 miles from
London, 1 get the most excellent
results on ST76, the volume on
the loud-speaker, an Amplion,
being so loud that one can place
1t at the far end of one room to
hear easily all over the house,
and the tone is beautifully pure
and free from distortion:

Now comes the more interest-
ing feature. Using one's body
as the acrial, i.e., by placing one
finger on the aerial terminal, and
re-tuning, one can still hear 2LO

on the loud-speaker.—Yours,
etc., EXPERIMENTER.
[Will correspondents please

note that there is no reason why
they should desire their real
names to be withheld in such
cases ?—ED. ]

AMERICAN RECEPTION.

Sir,—I have to inform you
that [ received WGY, General
Electric Co., New York, on a
home-made ST100 seo loud and
clear that I eventually switched
on my Brown loud-speaker an
microphone amplifier and hear
every word of Owen B. Young's
speech in any part of the room.

December 19, 1923

My aerial is not of the best, and
is a single wire, 100 ft. long
and 3o ft. above the ground.
After WGY shut down I tried
to get the other stations, but
only managed to get scraps
of speech and jazz music. The
ether seemed to be all upset with
countless waves, and my instru-
ment would not keep stable 10
seconds at a time.

The results I got were, how-
ever, wonderful, and say a great
deal for your STioo circuit. I
get better results from it on
broadcasting than from all my
other sets put together.—Yours,
etc., LAURENCE BELL.

Edinburgh.

ERRATUM. :
: MWe are informed that in our :
tissue of * Wireless Weekly *’ .
: for December § wunder the :
- heading ‘° American Broad- :
. cast Reception,”’ wherein it is :
: stated that L. V. McN. of :
: South Shields received WGY :
. on a frame aerigl with Det.—1 :
: L.F., this should read 1 H.F. :
{ —Det.—2 L.F. :

e

® wW. G. PYE & CO.,

TWO-VALVE RECEIVING SET (No. 520,

Price, including all royalties (less Valves)
Price, including Headphones, Valves, Batteries,

etc., and all Royalties ..
Two Valve-Power

design. Price .. 5

Amplifier of similar

£1210 0

5 .. 1010 0

Manufacturers of Physical and Electrical

Instruments,

Granta Works,
CAMBRIDGE.

If you are building your own set, and want
the best components, you must use our :—

Tuning Coils,
Coil Holders,
Switches,
Condensers,
Panels, etc.

s1810 0 Complete Receiving Sets of 2, 3, and 4
Valves also supplied.
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T. D. C. (MANCHESTER) asks what is B. J. (NORTHAMPTON) requests _par-
meant by double reaction. ticulars regarding the issue of transmitting
In simple circuits reaction is applied at any one licences. : ; :
point, but it is possible to react into two or more This matter is referr'ed to briefly in an article
of the circuits in a receiver with beneficial effects appearing elsewhere in this issue. Further par-
on the signal strength. Some receivers are apt t:culars -are given in the Radio Press Handbook,
to be difficult to handle, however.  The accom- ‘“ Wireless Licences and How to Obtain Them.”’
panying diagram illustrates a double reaction
circuit. T. R. R. (GLASGOW). asks what is the

difference in sound between spark and con-
\ tinuous-wave signals.

Spark signals do not, as a rule, possess a véry
musical sound, but may range between a harsh
buzzing sound and a clear note, the pitch of
which is not altered in any way by varying the

—1L

s

= tuning of the receiving set. If the receiving set

is allowed to oscillate, spark signals will be

beard with a harsh, scratchy sound. Continuous-

wave signals, on the other hand, cannot be

.t o received properly until the set osci~11ates, or, as

d = an alternative, a local heterodyne is used. Such
SRR s R T TR TS
= DCONDENSERSR =
g When you buy a Vanicon, Prices. E
= you pay slightly more ; but Capacity Prigey i Hxth B =
= when you consider the im- ‘o003 MFd - 17/6 716 =
<3 } . hich it will ‘coos ,, £1 0 O 7/6 =
é Pl ovemen winic 1 1 ‘007 Sl 2 6 IO/- g
=  make to the results from cor , £1 8 0 12/6 =
,E your -set, - you agree with Each Condenser can be supplied g
= thousands of other users of .with ‘a_calibration chart at an =
== nr . extra charge of 10/6. =
§ Dubilier Condensers, that it Write to us to-day for our Trade E
&2 is WORTH IT. Terms and Descriptive Leaflets. =
= THE VANICON =
= THE DUBILIER CONDENSER CO. (1921) LTD. Dept. G. =
= DUCON WORKS, GOLDHAWK  ROAD, LONDON, W.12 =
E Teleplone : Hammersmith 1084. Telegrams : ** Hivoltcon, Phone, London.” E
= E.P.S.22 =
=i-l|I‘IlIIIIHHIIIlIIIIIHIﬂIiﬂHIHIIIIl|IIIIIIHHIIIIIHHI||HlHIHIIHHH!HHJHIHIHHHIHHII|I|||I|||||||||||N|||||IIIIHHIIIHIHIIH?
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signals have clear musical notes, the- pitch ~of
which can be varied between the highest and
lowest audible frequencies, by altering the tuming
of the receiver or separate heterodyne, if the
latter is used.

J. T. W. (SHREWSBURY) asks if we can

identify the source of certain telephony trans-
missions, on a wavelength of 1,000 or 1,100

metres.

We cannot positively identify the station from
the particulars given, but suggest that it was
probably one of the following :—

Amsterdam (PAgs) .,
Brussels (BAV)

The Hague (PCUU)
The Hague (PCKK)

Ijmuiden

(PCMM)

Metres.
1,100 Occasional concerts
from 8 to 9 p.m.

Concerts on Tues:
day evenings.

Concerts on Thurs-
day evenings.

Concerts on Friday
evenings.

Occasional concerts
at 8.30 p.m.

1,100
1,070
1,079

1,050

J. T. M. (TORQUAY) asks wkat advantage
is gained by using thick wire windings upon
aerial tuning inductances.

The object of using thick wire is to keep down
the high-frequency resistance of the aerial cir-

cuit, thereby

decreasing the damping and im-

proving the efficiency and selectivity of the aental

circuit..

The higher the frequency of the incom-

December 19, 1923

ing. waves- the- greater the advantage in using
thick wire.

J. K.. (ABERDEEN) asks whether it is
necessary to have more than one insulator at
each end of the aerial.

Although a single insulator at each end of thz
aerial will probably give quite satisfactory results,
especially when the aerial is newly erected, two
connected in series are much to be preferred,
Insulation may be regarded as being a question
ot extremely high resistance. If two equal re-
sistances are connected in series, the total resist-
ance will be double. By using two or three insu-
lators in series, therefore, the insulation resist-
ance of the aerial at that point will be two or
three times greater than if only one insulator
was used. Three small insulators in series will
probably give an equal or better insulation thar
a single large one, at less cost and with probably
only about half the weight. The-dielectric loss=s
in the *‘ condenser ’ formed by the insulator
are -also reduced by the use of several in series.

R.-D. F. (GRAVESEND) asks what is the
best value for anode resistances in a resist-
ance capacity coupled amplifier.

Probably the most satisfactory results are
obtained by using a high anode voltage and re-
sistances of 100,000 ohms. With ordinary values
of hligh-tension, ranging, say, from %o to 100
volts, quite good results can be obtained by the
use of resistances having values of from 350,000
to 80,000 ohms.

L

The Mark of Merit
on any Wireless
Set or Component
is a guarantee of
efficiency, reason-
| able price and
sound British
manufacture.

We are exhibiting
in the Electrical
and Allied Engi-
neeving Section of
the BritishEmpire
Exhibition, 1924.

L]

CompleteCatalogue
Post Free 1/8

1]

&EWM%E"‘

IN CONJUNCTION WITH
All correspondenee to Head Offices :
HOUSE, NORFOLK STREET, STRAND, LONDON,

HASTINGS

Radio Corner, 179, Strand, W.C.2.

Good Crystals for Good Music

To receive good clear music on a crystal set
it is essential that a good crystal be used
An additional advantage obtained by the use
of a good crystal is that adjustment to the
best and most sensitive spot 1s facilitated.

Hertazite per piece 1/6
Carborundum . afh N 6d.
Copper Pyrites ... " 3d.
Zincite L . - 9d.
Silicon wil b " 3d.
Galena ... - 3d.
Permanite - .. - 1/3
Bornite ... 4 - 1/3
Talite . s 1/6
Radiocite and cats whlsker " 1/6
Electronite . o & 1/6
Tellurium . 1/6
Lionite & 1/~
Molybedmite et 1/6

We have a large stock of brand new
Sullivan low resistance head tele-
phones (no cords) which we are
disposing of at exceedlngly low rates,
namely 8/- per pair. Send at once
to avoid disappointment.

B .HESKETH .LTD

W.C.2
Shswrooms :
5, Yelverton Read, Bourn mouth
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“00JAH”
BASKET INDUCTANCES

Wavelength range 320-4,500 m. 5/- per set.
Wavelength range 300-2 000 m. 2/6 per set,

Descriptive Leaflet free upon Application,

LIBERAL DISCOUNT TO FACTORS

All ¢ OOJAH "’ Inductances are wrapped in a transparent
covering and sealed with the Registered Trade Mark

— OOJAH —

s« OOJAH '’ Basket and Slab Inductances are being extenslvely
copled, as most good things are, and purchasers are advised
to not only specify ¢ OOJAH '’ Brand in thelr order, but to
see that the seal is intact,

It Is not sufficlent to say I want a set of Basket Colls, "’
Demand ¢ OOJAH ’’ Basket Coils,

GREENSLADE & BROWN

LANSDOWNE ROAD, CLAPHAM, S.WJ9

Telephone—BRIXTON 639 & 3251,
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A LINE OF

Western Eleclric
LOUD SPEAKERS

0. 44002, No. 44005: No. 44004- " No. 4403,
A complete lme of four Loud Speakers are now available, all of which have been
most carefully designed and constructed in consideration of the needs of the public.

No. 44003.—A small Loud Speaker operating on an ordinary magnetic diaphragm principle. The trumpet
1s of'a non-metallic material with adequate acoustical properties. This model gives sufficient volume to enable
a small audience to hear well in a quiet room.

No. 44004.—A Loud Speaker of medium size operating on the standard receiver principle, but having a large
diaphragm and an adjustable air-gap which enables the utmost efficiency to be obtamed upon any particular
current strength. This Loud Speaker gives most excellent reproduction.

No. 44005.—This model is of medium size and operates on the balanced armature principle as so success-
fully applied in the case of the now famous Loud Speaking equipment. More powerful than the No. 44004
model, this Loud Speaker gives adequate volume without distortion.

No. 44002.—The now famliar Loud Speaker, known universally as part of the Western Electric Loud
Speaking Equipment. Operating on the balanced armature principle, this powerful model gives most faithful
reproductlon and purlty of tone and is free from distortion.

MADE BY THE MAKERS OF OVER HALF THE WORLD’S TELEPHONES.

Wesrern Eleciric.Company Limiled.

CONNAUGHT HOUSE, ALDWYCH LONDON, W.C.2.
Telephone : Central 7345 (9 lmes).

Leeds, Manchester, Newcastle, Cardiff, Birmingham, Southampton, Glasgow, Dublin.
Also Singapore, Johannesburg, Buenos Ayres, Sydney, etc., etc.

T T T e T T s

You CANNOT be out of WiRELESs WEEKLY because it brings BIG ‘Business.
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G Valve for every wireless circuit

Mullard Valves for use with dry cells.

From the earliest days of the
industry we have given our un-
divided attention to one subject

—Radio Valves,

To-day our unique position
enables us to take immediate
advantage of developments in
Radio science, while our con-
centration ensures that each
Mullard valve is the best of its
kind obtainable.

Whether you require valves for
transmission or reception, for
rectifying or amplifying, for dry
batteries or accumulators, there
is a Mullard wvalve specially
designed to meet your needs.

R

THE D.F. ORA. PRICE 30/-

This valve has all the characteristics of the celebrated ORA, it will
Oscillate, Rectify and Amplify. It is particularly suitable where extreme
economy of filament current is desired.

Filament volts 2 to 3, Filament current ,06 of an amp., Anode voltage
20 to 100.

AND THE MULLARD WECOVALVE., PRICE 30/~

This valve is suitable for Oscillating, Rectifyingand Amplifying. It has an
extremely long life, is practically unbreakable, and is specially recommended
where a low value of impedance in the Plate circuit is desired. Its
filament operates from ONE dry cell.

Filament volts 0.8 to 1.1, Filament current .25 of an Ampere, Anode
voltage 27 to 4.

NOTE —The L.F. ORA Types B and C are now reduced to 21/-, and
the Mullard Patented Fixed Resistances (30,000 ohms to 4 megohms) are
reduced to 2/6.

Mullard

Advt. : The Mullard Radio Valve Co., Ltd., Balham, London, S.W.12. ]
[E.P.S. go.

You CANNOT be out of WIRELESs WEEKLY because it brings BIG Business.
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EDIS W
VAILVES

7N PN Y = ; For reliability, sound construction and advanced design the
NS '7/1 “Ediswan ” reputation is your guarantee. Buy the valve with a

=, //11(\\\‘?/ name behind it.
Vil 77—%&\“&“———/:! ENUE
B S %4 (Duall Emitter)
A\ﬁ%%?%\}% REDUCED PRICE NOW 21/
5 @7\ Filament Volts......... 1.8-2.0 Overall Length including

7

“TYPE AR.DE.

7

— Filament Current ... .30 TS A 110 mm. max.
R Anode Volts ............ 20-50 @aplte.... 0. Safety 4-pin.
Bulb Diameter......... 29mm.

/
ill

Do not put more than 2 volts across the filament.
Eminently suitable for reflex circuits.

TYPE “A.R. :06.
The LATESTDULL EMITTER 30/-

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

TYPE “R"” TYPE “ A.R.”
15/. 15/

Have you had your FREE copy of Illustrated Booklet ** The Thermionic
Valve ™2 If not, send a postcard to-day.

Your dealer hold stozks to supply you.  If not,
write us direct, giving his name and address.

THE EDISON SWAN ELECTRIC CO., Ldd,
123/125, Queen Victoria St., E.C.4, & 71, Victoria St., S.W.1.

The special safety cap (Prov Pat)

shich is mow being Atted to all Ediswan Branches in all Principal Contractors to
Valves.. _ 'The fllament pins are shorter owns. H.M. Admiralty,
in length than the piate or grid pins, Works : Ponders Eod, War Ofice, Royal
thus avoiding all risk of them making Sy Middlesex. Afr Force, o
surface Ccoatacts on the | wrong - o ] &

sockets. - . a‘SAT'N"\ — =

" EVERYTHING J . o
Buy British Goods Only. “ ELECTRICAL Everything for Wirelessd

e

You CANNOT be out of WireLEss WEEKLY because it brings BIG Business.,
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TYPE B. (As illustrated)

is fitted with special plug-in terminals on
the sides, also imternal hghtm_ng arrester
enahling the set to he worked with cover on

The

Absolutely the Finest
on the Market.

TYPE A.
A similar instrument, is fitted with
outside ordinary mickel-plated terminals,
but with no lightning arrester,

and ne disconnection is required.

wnsurpassed.
g-uanmtced.

30/-

Plus 1/~ for B.B.C. S:amp.

These instruments, both in finish and efficiency, are
B

In choice and selected wood.

25/-

Plus 1/~ for B.B.C. Stamp,

stamped an each  set

Telephone : CITY 591—2146.

If unable to obtain from your dealer, apply direct to the Sole Selling Agents :

HARDING, HOLLAND & FRY, LTD., 27, Garlick Hill, LONDON, E.C.4

Telegrams : “ SEEDTIME, CANNON, L*JNDON.”

Made well, made right
BOWYER-LOWE TESTED COMPONENTS

TEST any Bowyer-Lowe Component in any way
you like and the result will amply convince

you that each one is made thoroughly from
sound materials, and, what is more important,
each is scientifically RIGHT.

e Every worker who seeks to obtain the utmost

c°/ of which his skill is capable should use the:e
| trustworthy parts of registered design.

e In view of the strictures, upon the capacities of

Variable Condensers, mentioned by P.W. Harris in
« Wireless Weekly "’ of Nov. 14th, we wish to point
out that- every condenser we sell is guaranteed
of stated capacity.

The following prices are selected from our list :

No. 39. Variahle Condenser .0003 M.F..........cc.ooveinnnno 157

No. 40, Varighle Condenser 0005 M. F.m .

Ne. 42. Two Way Switch ...... - .
3d. extra for each way to 12 W v (No 52)

No. 53. Series Paralle]l Switch

No. 76. Douhle Two Way Swit,

No. 77. Double Threc Wa; Swit

Our complete lists of Components on our new ‘Flange”
System will be posted to you on receipt of your enquiry.
Drop a line tonight to Sales Dept.

The Bowyer-Lowe Co., Ltd.,

_ LETCHWORTH
Wholesale Distributors: SCOTLAND : Messrs. Robb Bros,, Ltd., 69, West
Nile Street, Glasgow, and North Sireet, Dundee. NORTH OF ENGLAND :
Messss. Wadsworth Sellers & Co., Standard Buildings, Leeds. MIDLANDS :
Messrs. Robb Bros., Ltd., 9, Barnstone Road, Nottingham.

THE
99

“ATLAS>’> SUPER COIL.
P.P. No. " Al“ "
ave-lengths

Baceak Covered.
MAXIMUM | - 5 MINIMUM
AIR-SPACE s AiiléFl"l‘Y

ONCE ALWAYS

TRIED USED.

Prices on Ask for Catalogue of
Application. Radio Components.

Manufactured only by

H. CLARKE & Co. (M/cr.) Ltd.
Radio Engincers, ATLAS WORKS,
OLD TRAFFGRD, MANCHESTER.

Telephone Nos.:
683 & 793 Trafford Park.

Telegrams
PIRTOID, Manchester,

You CANNOT be out of WIRELESS W EERLY because it brings BIG Business.
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BEWARE ‘ OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK % ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK

(Patent No. 206098).

Suitable for use in
any circuit, and
B }) improves the work-
J¥ ing of any valve
detector. {50,000
to 100,000 ohms for
the S T.100 Crrcuit.
Prics 3/6.)

The Resistance is IOWECTE NN
steadily Variable = v}
beiween 3 to 5 g i 1Y [
megohms.  Only il
requires a {in. hole (g—’uﬁ;
in panel for fitting.

"
PRICE 2/6 each,
The best Vartable Grid Leak made.

! C ht House, 1a, Ed Road
WATMEL WIRELESS C0., Gommausle Moo 1y Edgyare Road

Genuine 4,000 Ohms Continental

ERICSSON

HEADPHONES with GUARANTEE.

HE Ericsson ‘* Continental” is the best-known and
most efficient Continental phone. Its qualities are
loud, clear, and full articulation, capacity for receiving
the most subtle variations of tone, comfort, lightness,
and high finish. It equals the highest-priced phones
on the market to-day.
- PRICES :

14/- 4,000 ohms.
13/~ 2,000 ohms.
ABOVE POST FREE.

Post your
order

to-day. No extra ckarges. Cheques and

ostal orders skould be crossed
and made payable to Wireless
Distributing Co.  Immediate
delivery.

GUARANTEE.—VWe agree
to_replace or return cash if
Phones do not give satisfaction, subject to
their being returned within seven days
undamaged.

WIRELESS DISTRIBUTING CO,,
(Dept.W), 2, Dorset Street, Salisbury Sq., London, E.C.

CONONIC Euzcrm

Sl -t

is being used by the leading Radio Experi-
menters for detection, high and low fre-
quency amplification, power amplifiersand |

low power transmission. Price 15/~

USE “RECTARITE,” the synthetic
crystal tbat makes Loud speakers talk,
1/6 Large Specimen.

Write to-day for 40 paze Radio
Catalogue mailed post free, 4d.

~gy

S

Head Office : 10, FITZROY

Branch and Warks:
TWICKENHAM.

Showraoms :

QUARE, LONDON, W.1. I 303, EUSTON RD., N.W.1.

in B.B.C. Receiver

A  Revolution Design!

The Marvellous

MECOPHONE

One Valve “Recerver

It embodies a new and patented circuit with
all the efficiency of a * super-rezenerative ™
circuit without its drawbacks :—~complizat on,
instability, hand-capacity effects and difficult
tuning. No crystal to adjust. No low-
frequency trans‘ormer to distort. Like
Samso:’s riddle, it combings “ Stren zth with
Sweetness. "

Both in volume and pur:ty of tone it is defi-
nitely better than the bcst two-valve B.B.C.
model on the market, and equal to most
thiee-valve models. It will rezeive, on a
good P.M.G. aerial, all the B.B.C. stations at
* phones-on-table " strength’ or work a loud
speaker within “ crystal-ranze ” of a station.

It is perfecily stable—no whistling or
howling.

It is extremely simple to tune—no hand-
capacity effect.

Two tuning controls only—coarse and fine.

The tome 1is- absolutely pure—no self-
oscillating or ‘“ dual amplification ”’ o
cause distortion.

It is compact (9" X 8" high), and the valve
is enclosed.

It is beautifully made and finished in
polished mahogany and nickel plate.

the price is only £8 15 0
B.B.C. Tariff 10- 0
Valve, Balteries and ’Phones £4 10 0

Trade enquiries

And

Order early to avoid delay in delwery
invited.

MANN EGERTON

& CO., LTD,
Manufacturers and Patentees,
LONDON : NORWICH : IPSWICH :

156, New Bond St. 21/3, King St. 39, Prince St.

You CANNOT be out of WiRELEss WEEKLY because it brings BIG Business.



vi WIRELESS WEEKLY ADVERTISEMENTS. DECEMBER 19TH, 1923

THE “R"” type valve, which can be
used as a detector or as a low or high
frequency amplifier, is still, and will
remain, the most generally popular

valve on the market. And of the seve- O

ral available makes of “R” valves there See that your valves are
is none better than the amber-tinted amber - tinted and bear
valve bearing the B.T.H. monogram. the B.T.H. monogram—

the sign of good reception
For smooth detection and amplification, without valve
distortion, the B.T.H. “ R ” type valve is unsurpassed ; g@]\
while the amber tinting referred to above entirely
eliminates the glare which is such an objectionable Ff
feature of the clear glass valve., |

lUL

Price 1 5/‘ each
WA
The British Thomson-Houston Co Ltd

Works : RUGBY, London Office : CROWN HOUSE, ALDWYCH, W.C.2

Sole Agents for the Kusic and Gramophone Trades :
THE MURDOCH TRADING COMPANY, 59 & 61 Clerkenwell Road, LONDON, E.C.1.

T

You CANNOT be out of WIReLESs WEEKLY because it brings BIG Business.
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PLUGS and JACKS ¢

PLUG & JACK COMPLETE
2/6 Post Free,

A. ROBERTS & CO. Eifl==
42 Bedford Hill,
Batham, £31W.12;

ADVERTISEMENTS.

Turn your Wireless

into caskh

We are always pleased to receive interesting articles for
our various publications, and those accepted will be pur-
chased at good rates. Articles can be submitted with or
without diagrams or photographs. Where constructional
articles are submitted, evidence of the actual working of
the apparatus described must be forwarded if required.

RADIO PRESS, LTD., Devercux Court, STRAND, W.C.

A Super Crystal 8ct atvery |

litlle extra cost, Gives best RESD S |
possihle results and is really
oroamental as well. Has
accommodation for 2 pajrs
of healphones. Write for
specifization. Price, £40 0
complate including B.B.C.
Royalty, 1 pair 4,000
ohm phones, 100 feet 7/22
Cogyer Aerial Wire, Lead-
]tng in Tube and 2 Insula-
ora.

The EAGLE

Enzineering Co. Ltd.,

knowledge

Londor S howrooms :
8, GT. RUSSELL ST.,
LONDON, W.C.1.

Works :
EAGLE WORKS, WARV 1 K,

CRYSTAL RECEIVER IN ANTIQUE CABINET.

“EL-BE” ANTI-CAPACITY HANDLES,

No Screws. @g— i@ No Clamps.

Fixed by Suction—Removed in a second.
A Type for Horizontal working. Price 2 2 each
C Type for Vertical working. Post free.
A perfect combination with the “ EI,-BE’’ Coil Holder.
Ask your DEALER for them.

“EL-BE” INSULATING PANEL BUSHES.

Exgerimenters save cost of EBONITE.

4 B.A. Pillar-Terminals with one BUSH, 2/- doz.
2 . » 2 w3,
{with nut and washer).
Extra BUSHES Tenpence per doz,
Bushes tested for insulation to 25,000 volts.
YOUR DEALER WILL SUPPLY YOU,
LEIGH BROS.

37, Sidmouth Street, Gray's Iun Road, LONDON, W C.I;
- Telephone: Museum 4547.

VARIABLE CONDENSER PARTS
FOR HOCME CONSTRUCTORS.

Complete sets of parts for building, including full ebonite
ends, engraved dial, knob and terminals. With these parts
you can build a high-class instrument, and condenser-
making becomes a pleasure. Only the best materials are
used throughout, and thus the exact fit so necessary
in condensers is assured.

‘001 ‘0005

"0001
8/3 6/6

00005
5/9 5/- 4/6

‘0003 ‘0002
53

Complete in stout box with full instructions for assembly. Postage
and packing 1/- extra, Can also be supplied assembled.
CHARLES DAVIS,
WATER LANE, LEEDS,

TEL. 26313,

Also  parts for
variomelers and
other apparalus.

Trade buyers write
for terms.

You CANNOT be out of WIRELEss W EEKLY because it brings BIG Business.
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THE “ASTRA”

VALVE AMPLIFIER

Amplification without Transformer !

The new “ASTRA” Valve Amplifier is indeed revelu-
tionary, and the immediate result of its intreduction has
Leen a sheaf of gratifying testimonials from delizhted
users throughout the whole country.

A self-ccntained unit, it saves endless trouble and
expense, and literally adds a hundred miles or five
volumes to your valve set without exira wiring, ox
cn:fli)les you to add a loud speaker to your one-valve
outht.

Used on asingle valve set it adds volume to the extent of no
less than five to one, and its simplicity is such that, to obtain
its equivalent in power and efficiency, it would be necessary to
employ separate valve holder, grid leak, intervalve transformer,
filament resistance, panel, terminals, etc.—all of which are

faithfully embodied in the “ ASTRA " Amplifer.

No “ construction " is necessary. The “*ASTRA " is com-
pletely wired with valve holders, special resistance and a dual
condenser ; can be plugged in to any valve holder, either on
the L.F. side (increasing the volume five times) or on the H.F.
side (bringing in that distant Station, and greatly increasing the
range and clarity of your set.)

In polished Ebonite
Complete 2 1 / 6 Post Free.

of “Astra” Speciality Components—Now !

In addition to the * Astra® Valve Amplifier, there are
many other remarkable ** Astra’” components in which
you would immediately be interested—Variometers,
Variocouplers (for tuning); Vernier Condensers (for
cutéing out interference); Wave Traps (for cutting out
Spark Stations and interferences); Filstats (the perfect
filament control, needing no wires and giving perfect
graduation from zero to maximum); Permanent
Crystal Detectors (specially constructed for dual
amplification circuits); and—of course—the famous
“ ASTRAPHONE,” the self-contained Headphones that
actually embody their own crystal set in the earpiece of
one ’phone and form a complete receiving station by
merely attaching to earth and aerial.

GEORGE MANUFACTURING CO.

Wireless Specialists, Dept. 9,

Nelson Chambers, 52, High St., BIRMINGHAM
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VALVES

GUARANTEED NEW
EDISWAN AR. B.TH. R. COSSOR P2
MARCONI R. MULLARD ORA. COSSOR P1.
A AN AN AN AN ANAN AN AN s AP A s s Pores s A ]
COIL HOLDERS, EBONITE, MATT FINiSH, |
With Extension Handles.
SPECIAL LINE

Pt N\t Par s Nas Mg

2Way .. .. 4/6; Usual Price .. v Tm
3Way .. .. 7/6 ; 53 ' .. .. 10/6 \
FILAMENT RESISTANCES (5 ohms), 110
Smooth and Silent, Wonderful Value l/ 9 T
L.F. TRANSFORMERS, RATIO 1-4, ; 12 /_
No Distortion or Howling F

Primary 5,000, Secondary 20,000 Turns, wound with Silk-Covered Wire.
ALL GOODS CARRIAGE PAID UNITED KINGDOM.
PALINSPAPING PN PN I

Save ALL CONONEgSE 5 Satisfaction

FROM STOCK. _
Money ; Wirite for Price List. i Guaranteed

AN PAnd Py At s Ao A2

IR

"
i

TRadio Press

Diavies for 1924

OR your appointments—to chronicle
your doings—for the thousand and
oune things connected with your

life, you need a Diary.

This year, purchase a Wireless Diary
and get some useful information without
extra cost.

These two Radio Press Diaries are both
extremely neat and well-produced little
Books. They do everything that a Diary
should do—they are coavenient in size
and shape-—do not bulge the pocket—
strongly bound to give a whole year’s
service, and more besides, if needed. Just
the Diary, in fact, to suit the most critical.
From all Booksellers or direct (postage
2d. exfra) from Radio Press, Ltd.

DIRECT RADIO SUPPLIES
40/41, WINDSOR HOUSE,
i Bk, WESTMINSTER, S.W.1.

EmmnumRES UL TS .’HHIIIIIHIII'

b=

INHIHN

T

WIRELESS WEEKLY

will bring you
BUSINESS

Radio Press Handbook
and Diary for 1924.

Size 53 in. by 3}im, solidly bound in grained
leather cloth, fitted with pencil. Diary portion
shows a whole week at an opening. Large
number of pages of technical data, including
several pages of electrical formule which 2/6
will prove invaluable to the serious worker

it is as good an ad~
vertising medium as

MODERN WIRELESS. Radio Press Popular

Wireless Diary for 1924,

Size 2%in. by 4} in.  Strongly bound in
leather cloth with rounded corners. One com-
plete week shown at each opening. Wireless
pages include information on call signs, circuit
diagrams, Morse Code, electrical data, full
instructions for building a compléte I
Receiving Set, ete, etc / -

Rates for both publications on application to—

Scheff Publicity nruanisatigﬂ

125, Pall Mall, London, S.W.1.

No. 2. ’Phone : Regent 2440.
AT AT T T e

TR NRTITOTEEHEE
s e i

f
In Leathér, with pencit ll6

T R s e e s

R R L
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T

: B IR g nnmn
You CANNOT be out of WIRELEssS WEEKLY because it brings BIG Business.
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101 processes
—39 1nspections

From start to finish there are actually 101
separate processes in the manufacture of
Cossor Valves, and during its journey
through the factory every Valve is subjected
10 no less than 39 different examinations by
keen-eyed inspectors. “
Obviously, therefore, the chances of any
variation in manufacture ever escaping the
scrutiny of these trained workers is e
exceedingly remote.

Our effort to maintain the highest possible
standard of quality is reflected in the
appreciatory letters which we receive from
Cossor Valve users. Realising that we have
the keen support of hundreds of thousands
of wireless enthusiasts, will spur us on to

even greater efforts.
Advertisement
issued by
Cossor Valve
Co,, Ltd.,

Highbury
Grove, N.5.

Gllber  ad,

You CANNOT be out of V/ircLEss WEEKLY because it brings BIG Business.

ix



x  WIRELESS WEEKLY

ADVERTISEMENTS.

DECEMBER 19TH, 1923

WIRELESS WEEKLY SMALL ADVERTISEMENTS

PREPAID Advertisements are accepted under this heading for Wircless Apparatus and Parts WANTED or FOR SALE, etc,, at the rate of

1s. 6d. per line, MINIMUM THREE LINES,

Advertisements should reach Scheft Publicity Organlsatlon. 125 Pall Mall, London, S.W.1, LATEST by first post FRIDAY preceding date

of publication.

The publishers are not responsible for clerical or printers’ errors, but every care is taken to avoid mistakes.

ADIOHM,'’ No. 1. Crystal Receiving Outfit, the same quality

apd good reception you can pay 6 Guineas for. We charge
52s. 6d and return your money if not satisfied. We've never had to
do it yet ~—Sparks’ Radio Supplies, 43, Great Portland Street, W.1.
Phone Langham 2463.

NOT A SUPER SET, but distinctly Superior—** Radiohm ** C.-V.

Type 1. A Crystal-Valve set ‘‘ hooked up '’ to give better results
than many 2 or 3-valve sets. Makes you forget a gramophone,
£10 17s. 6d. complete.—Sparks®' Radio Supplies, 43, Gt. Portland Street,
W.1. 'Phone: Langham 2463.

BATY S Variable Condensers, .0005, 5/3, post free. See ‘‘Wireless
Weekly'® Dec. 5th, * An interestlng and extremely simple compact

type of variable condenser.''—Ernest J. Baty, B.Sc., 157, Dunstable Rd.,
Luton.
LOOK! 1/6 only, a miniature Wireless Vest Pocket Recelving Set.

Tested and guaranteed to receive broadcasting concerts within a
radius of 20 miles. Full instructions with each set. Money returned
if not satisfied. Post free.—Send -P.O. 1/6 to T. E. P. Gibbs,
21a, Northwold Road, Stoke Newington, London, N.16. Write also for
the wonderful new Crvstnl Exelite (Regd. Trade Mark). Post free 1/-

A GOOD AERIAL means good reception. °‘‘Radiohm '' Strip

Ribbon Aerial, 25 per cent. better then wire. Fgct! 100 ft., 3s.,
plus post. Trade supplied.—Sparks’' Radio Supplies, 43, Gt. Portland
Street, W.1. °Phone: Langham 2463.

THE YANK KNOWS ! Look behind the panel of the best American

sets. They use square tinned copper rod for wiring——? We
sell it. 2 ft.lengths, 3s. doz. Trade supplied.—Sparks’ Radio Supplies,
43, Gt. Portland Street, W.1. ’'Phone: Langham 2463.

E HAVE ONE OR TWO ‘* SNIPS *’—the kind the Radio enthusiast
likes to keep to himself. Write for particulars.—Sparks’ Radio
Supplies, 43, Gt. Portland Street, W.1. °'Phone: Langham 2463.

‘o RADIOHM ** is our trade mark — It stands for Good Goods plus

Good Service. We want Agents. A chance for real live men.
Write now.—Sparks’ Radlo Supplies, 43, Gt. Portland Street, W.1.
‘Phone : Langham 2463.

“ALL CONCERT '’ SET (Des. ** Modern Wireless,*’ Sept.), Ebonite
Panel, 3 Dull Emitter Valves Accum. H.T. Bat., £10 10s. With

‘* Music Master,’’ L.S., £15.—Grant, 9, Gt. Newport Street, W.C.2.
3 VALVE TUNED ANODE, with React Set, slop. cabinet, with coils
and switches. Brand new, £8 10s. Crystal Set, variometer tuned
in sloping cabinet, £1.-348, Cilester Road, Old Trafford, Manchester.

AT LAST ! A really genuine Crystal, loudest ygt produced, sensitive
all over, 1/8 post free-; money returned if not satisfled.—C. Hatton,
65, Eglinton Hill, London. S.E.18.

B B.C. Crystal Sets (stamped).—Agents wanted for districts within
¢ 25 to 30 miles of any broadcasting station. Prices from 7/9 to 13/9
each ; every set guaranteed.—Simeons, 100, Houndsditch, London E. 1.

WANTED, STUDENTS, for Wireless Appointments ;- we find berth
when qualified ; sltuatlons waiting now ; prospectus free,
Wireless Training College, Lansdowne Rd., Bournemouth.

V2A #* MARCONIPHONE.”—Long range model in walnut cabinet

gnew). complete with two 4,000 chms Western Electric Headphones,
one 2 volt, 40 amp., acc. in case, earth, aerial, battery, phones, all plug
connections ; £12 ; worth double ; perlect recepﬂon of all stations,—
R. E. Price, 20, Thomas Street, Holyhead.

0 EIFFEL TOWER ™ TRANSFORMERS.—L.F. 5/1, wonderful value.
12/6, carriage pald, Each Transformer guaranteed perfect and
tested —Wllklnson. Lonsdale Road, Queen's Park, N.W.6. Est. 1900,
ACCUMULATORS .~ We repalr and recharge any make of cell, Trade
or Private.—Wilkinson, Lonsdale Road, Queen’s Park, N.W.6.
Est. 1900, Makers of the ‘¢ Eiffel Tower ” Wireless Mast.

HEADPHONE REPAIRS.—Re-wound, re-magnetised and re-adjusted,

ELLULOID.—Thin transparent sheets, l/6 sq. ft. Post free, Trade lowest prices quoted on receipt of telephones, delivery three days.
supplied.—Michell, Palmer St., S.W.1 —The Varley Magnet Co., London, S.E.18.
300 ,000 INSULATORS (7 kiads), egg shell reel, from 42/6 per 1,000 ; .FR TEADPHONES, 0 every purchaser of
10,000 knife switches, 90,000 nameplates, 600 lead {n tubes. 400 our well known Etherwave Variometer Crystal Receiver, usually
varlometers .—dJ. J. Eastick & Sons, 2, Sg. Dunstan Hill, E.C.3. Phone, 25s., we will present free a Brandes °‘‘ Matched Tone '’ Headphone,
Central 7571. Works, 3, Belfast’ Roaq. Stoke Newlngton. N.16. thus' making a complete receiving station for 20s., carriage pald
Phone : Daiton 1912. Established 1899.—The Electric Laboratory, Enfield Wash, London, N
CABINETS YOU WANT
PICKETT’S Cabinets—they're good value. from 1/6 each, highly
polished. Cabinet Works, Albion Rd., Bexley Heath, S.E.
Write for Lists W.L.
. EBONITE
NO. 1 MOdel' Acmal S1ZY 32 Ui hlgh £2 2 0 Sheet rod and tubing in all sizes kept in stock and cut to any
NO. 2 s I\/Iounted .. a3 .. £3 3 0 required size while you wait, or sent by post on receipt of cash,
No. 3 ,, Shell . N . £4 4 0 WE CAN TURN ANYTHING IN EBONITE.

WHAT SATISFIED CLIENTS SAY.

‘“The little instrument is a real marvel, the volume
of sound coming from it can scarcely be believed.”

‘I think the ' Magnora ' is truly wonderful "

‘T have asked two local dealers in this town to apply
for Agency terms.’

‘I am writing to say how pleased I am with my
‘ Magnora.'"’

‘I am telling my friends about it, as I do not know
anything like it."”

"We think your loud-speaker is wonderfully effi-
cient.’

CONDUIT WIRELESS GO.. 47, IIEU‘JDEJIT STREET, LONDON, W.1,
Phone : Kegen
Branch for Scotland, 93, Waterloo St., Glasgow. Central 1478.

ORDER F ORM

Make sure of benefiting under our FREE GIFT
SCHEME by completing this form and handing it
to your newsagent without delay.

PLeasE SuppLy ME witH WIRELESS WEEKLY
ror SIX WEERKS COMMENCING WITH THE DECEMBER

g 19TH IssUE, VoL. 3, No. 2, aND UNTIL FURTHER

: NOTICE.
Signature .........cceiiiiiiii e
PaVe Lo L S e .

BURGE, WARREN & RIDGLEY, LTD,,
91/92, GREAT SAFFRON HILL, LONDON, E.C.I. 'Phone 8572 Central.

Radto Press Information Dept.

2/6 QUERY COUPON 2/6

WIRELESS WEEKLY.

Vol.3. No.2, Deccmber 19, 1923.
(This coupon st be accompanied by a postal order of 2/6 for each

question, and a stamped addressed envelope.)

“WIRELESS WEEKLY” FREE GIFT
COUPON

No. 2 :

This coupon has a cash value. It should be retained 2

until six coupons have appeared. The six coupons :

will be accepted by Radio Press, Ltd., as one half

of the purchase price of any one of their hand-
books in the above list.

You CANNOT be out of WiRELESs WEEKLY because it brings BIG ‘Business.



‘WIRELESS WEEKLY

-ADVERTISEMENTS.

DECEMBER IQTH

TR

!’ i srohos ;mmmuumuw

Is

reading a Circuit

Diagram your Waterloo?

Wireless Circuits

Simple Crystal Circuits.

Variometer Crystal Circuits.
L.F. Amplifying Circuits.
Power Valve Amplifying Circuits.
Single Valve Circuits.

Two and Three-Valve Circuits.
Crystal-and-Valve Circuits.
Flewelling Circuit.

Four-Valve Circuits.

Switching, ete., Circuits.

_____ _Pictorial__.._.._

176

From all Booksellers
or post freedirect 1/ 8.

By O S S

HEN a Wireless enthusiast decides to build his own

Set, his first job is to study the necessary wiring

diagram. And that is where quite a number
meet their Waterloo.

Those of us who can read circuit diagrams as easily
as we can our morning paper, are apt to show but little
sympathy for the extreme novice making his first ficunders
into Wireless.

Radio Press, however, apprcciate that the correct
reading of circuit diagrams is the first essential to the
successful building of a Set, and are publishing an entirely
new book which completely cuts out this difficulty.

Every circuit diagram in “ Pictorial Wireless Circuits ”’
is shown pictorially—that is to say, the actual components
used are drawn instead of conventional signs for them.
Thus there will be no excuse, for example, for any enthusiast
not knowing the correct position for his filament rheostat.

Altogether over 70 circuits are shown, ranging from
Simple Crystal Receivers to more eclaborate Multivalve
Sets.

If difficulty in reading circuit diagrams has hitherto
prevented you from building or improving your Set—
get a copy of this book to-day. It will be eighteenpence
well spent.

i

mul

, 1923 . xi

L

Madio

Dress

Series Mo 8

Yo CANNOT be out of WireLEss WEEKLY because it brings BIG Business.
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Full instructions
for building this
fine S.T.100 Set:

HE tremendous 'success which *followed

I the publication of constructional articles

dealing with the S.T. 1oo Circuit and the

heavy demand from ourreaders for further articles

on the same subject, has lead us to place on the <

market an Envelope containing the fullest details .

about it.

This Envelope can be bought by anyone in full

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

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

ceiver—similar in’ every respect to the onme WE olflag;v ejll;;tes }";gzihgfg ;hii‘;rg:tasin‘:&;
illustrated above. full size chart for building a Valve Receiver
But even more important, this Envelope con- {see below) together with a booklet wtich explains
tains working hints and instructions which will exactly the tcpmp%nte;tss(::hmh are required for
prove invaluable to anyone operating a Reflex Set the construction of the Set.

for the first time. : No. 1.—A Two-Valve Receiver .. P VA

We have aimed, in fact, to make the material
contained in this Envelope as

comprehensive as possible. Why No. 3.—A Four-Valve Receiver .. w U=
not get one to-day and start

building this most fascinating of From all

Receiving Sets ? booksellers or

No. 2.—A Three-Valve Receiver .. W V-

From all Booksellers divect (postage 2d. extra.)

RADIO PRESS Ltd.—Devereuxz Court, STRAND, W.C. 2.

Gilbert Ad.

You CANNOT be out of WireLess WEEKLY- because it brings BIG Business.
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High Class Components at Lowest Prices

We are neither Factors nor Retailers, but

THE ACTUAL MANUFACTURERS

RESISTANCES

AH Mail Orders executed in strict rotation.

remit sufficient to cover postage.

PHONES

The W. & S., a First Class Job, Limited

All goods are of reliable quality.

WHOLESALE AND RETAIL

Quantity. 4,000 ohms resistance.
SUPER SM T ’ '/I” Light and comfortable to wear.
' OOTH = a Makes a wonderful Xmas Gift.
The only Single Hole Panel — 10/6 per pair
| = Y = o - Every pair guaranteed.
| fixing on the market ~ 3/~ T i S —
—— f .
Do. S type - - 2 piE——— =i N.&K,, 12/6 per pair. W.&S.
Standard ~ - - . 2/ G Lightweight, 21/~ per pair.
, Browns, Brunets, etc., at standard
W.T.S. type = - - 1/6 - prices.
VARIABLE CONDENSERS.
PRICES.
L.F. TRANSFORMERS. Postage 9d. . FILAMENT RESISTANCE DIALS . 6d. WASHERS, 2 B.A. per doz. 1d.
w. b o - .. 11/6 Vernjer . 2/3 CONTACT s‘runs With nats and washers
W. g) Al . 18/— .000t 2/9 per doz. -3d.
H.F. TRAN FORMERS : 0002 3/3 TERMINALS with nuts and washers,
300-6(0 metres 4/— 0003 4/3 h 1d., td. and 13d,
600-1,000 - ,, 4/3 0005 4/9 LARGE SPACGER" WASHERS per doz. 2d.
900~1,900 . -, 5 Jo 5/6 00075 o .. 5/9 SMALL SPACER WASHERS er doz. 1id.
1,800-2,500 oo 6/— .00t 5 . .. 6/9 TELEPHONE TERMINALS, with nuts
D_UII'GH VALVEs hard and soft %s and 7/9 Ebonite Dial and Enob, 94d. extra. and was ach td., per doz. 1/-
All other makesof valves suppli : W, 0 TERMINALS with nuts and
AERIAL WIRE, 7/22, hard-drawn copper, washer: each 24., per doz.  1/6
cklgnggl.(pg%%%%%él%s 0 tod, 12, 16 i d ausu:s drmeahuu a 1/2
.. - eac r doz.
CRYSTAL DETECTORS, "enclosed” iz L& POSTAGE FREE IN UK. “®X% | conpENSER BUSHES, each 1d., ver doz. 4.
13, 2/~ 2/8 s E CONDENSER- BUSHES, bottom
GONDENSER "VAN Es ﬂxed or mo-vmg, each 1d., per doz. Td.
per 33d. STOPS, with nuts . per doz.  6d.
IVORINE LABEL SETS, 12dxﬁerenttdtles, GRID LEAKS, 2} and 2 meg. .. each 9d. VALVE LEGS, with nuts and washers,

2 per 6d. VARIABLE GRID LEAKS, 0-5 meg. with each 1d., per doz. 9d.
SLEEVING, 8 yds. assorted colours . 11d. guarantee for two years. . " oa 3/- VALVE PINS, with nuts and wasbers,
EBONITE KNOBS, 2 B A. oach 24, and 3d. GOLD CAT’S WHISKERS 2d. each 1d., per doz. 9d.
CRYSTAL €UPsS .. .. .each 13d, and 2d. SILVER CAT’S WHISKERS 1d. SLIDER ROD, brass, 13 in. long, % in.
EBONITE, cut to any size by machlnery, CONDENSER SCALES, 0-180 3id. _square drille . each  3d.

rib. 3/3 BASKET COILS, set of 4 up to 2, 000 GONDENSER SPINDLES, vernier 1d.
SWITCH ARNS, with ebonite knob com~ metre: 5 2/3 CONDENSER SPINDLES .001 .. 3d.
plete thh panel ‘bush, nuts or spring BELI. WIRE tlnned copper 12 yds 6d. 8CREWED ROD,2 B.A., 12-in. lengths 2d.
ashe 8d. SLIDER_KNOB .. 2. SCREWED ROD, 4 B.A., 12-in. lengths . 2d.
RUBBER INSULATED LEAD-IH WIRE DOUBLE PHONE CORDS 11d. KNIFE swrrcHEs on pohshed ebonltﬁ
per yd. 1id. GENUINE HERTZITE 6d. base :
INSULATORS white reel, th 1d., per TALITE 7d. S.P.8. L 1/4
10d. ZINCITE 8d. SPDT. . 1/8
INSUI.ATORS egg type, each 2d, per BORNITE .. 5d. D.P.S.T. 2/6
doz 1/6 MIXED, six kinds Sd. D.P.D.T. 2/8
WOUND INDUCTANGE COILS : CARBORUNDUM 6d. FIXED coNDENSERs any capaclty 9d.
12X4 9x4 8%x2F 6x3 6%x2 PERMANITE 7d. GRID LEAK ANDGOND ENSER . 2/~
2/6 2/2 1/9 1/86  1/2 EBONITE GCONDENSER KNOB AND EBONITE COIL PLUGS, each 1 2' 6 for 6/—
TAPPED INDUCTANCE COILS, 20 DIAL o 1/3 COIL CONTAINERS FOR ASKET
& 2/3 HIGH- TENSION BATTERIES : COILS o9 3/~
VARIOMETERS (Tube type), complete 30 volts, 5/6 ; 60 volts, 9/— AERIAL PULLEYS' 45 6d.
rv‘lvi)mwk}\lgbélou.duél.nms .. /- and 2:./9 ﬁﬁ%'s'LQ% B 1Y e 4“ g oh S, MAKERS,
E - . per . HEADPHONES, ALL
THREE-WAY COIL- HOLDERS NUTS 4,5, 6 and 8 B.A. perdoz. 14d.
VALVE HOLDERS ; 84, and 1}- WASHERS, 4 B.A. perdoz,  id. AT STANDARD PRICES,

Goods sent to all parts of the world. Please

Write for our full list.

THE WIRELESS TRADERS’ SUPPLY Co.,

80, Hampstead Road, London, N.W.1.

TELE, NO. MUS, 3483.

Three Minutes from Warren Street (Hampstead Tube). Right opposite Oetzmann’s,

You CANNOT be out of WIRELESS WEEKLY because it brings BIG Business,
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‘APPROACHING ONE MILLION & HALF SATISFIED
CUSTOMERS STUDY OUR ADVERTISEMENTS.

ELKAY WIRELESS CO.

BRITAIN'S LARGEST EXCLUSIVE WIRELESS STORES

PIONEERS of CHEAP PRICES [

You may require apparatus not detailed below. Be confident—we sell everything for wireless.

WRITE TO ELKAYS—WE STOCK IT.
L} [ ] g
12/9 ALL MAKES of VALVES in STOCK

MARCONI R. EDISWAN, MULLARD and CCSSOR (Red & plain top)
18/6

DULL EMITTERS, Ediswan & Marconi & 1
l 3 / 9 Special packing and post 1/- each extra EACH
12/9

Xiv

SEE  OUR _ SIX-WINDOW
DISPLAY OF BARGAINS ..

2] L]
: QUALITY, QUANTITY AND
Ei CONSISTENCY OUR MOTTO E

[

ELKAY Lightweight Headphones, 4,000

ohms, all guaranteed er pair
FELLOWS’ New nghtwexght ghones,
4,000 ohms, stamped B.B.C. .
SUPER PHONES, Light, Easy Adjust-
ment, 4,000 ohms, guaranteed
N & (The genuine article), 4000
ohms, all guaranteed Per Palr

State what Make of LOUD SPEAKER you Require
EVERY TYPE IN STOCK

ALSO BROWNS, BRUNET, THOMSON-HOUSTON (French), ETC.
L o = L
DUTCH VALVES 6/11 & 7/11jWith engraved dials 2/6{VARIABLE CONDENSERS of high gquality. With
L.F. TRANSNRMERS "Ratio5 to 1. Allguur.mteed FILAMENT COMPLETE CXRCLE BESISTANCE aluminlum top and bottom plates. Complete with
(postage 1/-) . each  11/3{ SCALES, 0 to 800 i each 64.| knob and dial, guaranteed accurate :
CRYSTAL DETECTOR 1/9. 1/3, and 10id.|BELL WIRE, tinned mpper, 12 vds. .. 8d.
CRYSTAL DETECTORS, enclosed In zlass case £/6, 2/3, 1/6/VALVE LEGS, nut and washer .. each 1d Vernler 4/- 0005 .. s BT
AER.IAL WIRE, /22, guaranteed hard-drawn copper, per doz. 104, L0001 ° .. l/— 00075 e 7
100 ft (postal ol 1/10% VALVE PINS, nut and washer .. . each 14d. 0002 oL .. 4/8 001 8i—
CONDEHSERVANES ﬁ).ed or moﬂng - per doz. Zl} per doz. 9d. | 000'{ . 5/8
REAL GOLD CAT’S WHISEERS . each 4.[PLUNGER SPRINGS, complete . .. each 1d. tSUPE’R-QUALXTY 2-WAY COIL HOLDER . 6/3
REAL GOLD CAT’S WHISKERS per doz. i/ﬁ SLIDER ROD, brass, 13 ins. Iong. 1 in. sq\ure, drﬂled 'REAL EBONITE 3-WAY COIL HOLDER £ e
SILVER CAT'S WHISKERS .. .. each ach  34d./0.B.A, NUTS per do. ad.
SILVER CAT'S WHISKERS - per doz. d./SLIDER KNOB encl\ 2d. DETECTOR ARMS “Ball Joinu Ebomte Hmdlc and
CONDENSER SCALES. 0 to 180 . each 31(1. SWINHES ON EBONI‘]’ S 12 S T. ench 1/8| Whisker Holder . 3id..
IVCRINE LABEL SET, 12 different titles the set  6id.| B.P.D ach 1/11; D.P.D.T. each 2/8WOOD sCREW TERMINALS ench 1id.
BASKET COILS, set of 6, up o 3,000 retres .. 2/4 (,OI\DENSER SPINDLES mll &lzes in stock from each  1id. SHELLAC .o - r bot., 104d. & Bd.
SLEEVING, 3 yds., nssorted colours for . a .. 11id./SOREWED ROD, 2 B.A., 12 Ins. long od each 3d. AERIAL BULLEYS th lold 8|d 8d. & 44d.
NUTS, 2 B.A. . per doz. 2}d.|SCREWED ROD, 4 B.A,, 12 ins. long each  24d. TINFOIL . l-u‘ge sheet 4d.
NUTS, 4, 5, 8, and 8 BA_ . per doz. £d..RUBBER INSULATED LEADING- IN WIRE per yd. 14d./COPPER FOlJ" 6 in. wide. . per ft. 6.
WASHERS 4 B B per doz, 14./VARIABLE GRID LEAK, Pencil type . 1/11 GRID LEAKS, 2} and 2 meg. each 10id,
WASHERS, 2 B per doz. 114.|INSULATORS, white reel, 2 in, cach ld. per doz 11d.|FLEX (Twin). various cotours .. per yd. 84,
CONTACT STUDS. ‘with nuts and washers per doz aq, IHBULATORS, white egg, each £d.; .. per doz. 1/8 CONNECTING WIRE, tinned copper, 20 mze 3 )ds. 2d.
TERMINALS, with nut nnd washers .. cach ld., lid & 24.'WOUND INDUCTION COILS (pasnge ad. ): ENAMEL WIRE lni ¢, and 1 Ib reels :
EBONITE KNOBS, 2 B each 24, & 3d. X4 9x4 BX 63 6%2 26
- - SPACING WASHERS, lm'ge per doz.  24d. 2/5 2/3 1/11 1[8 1/5 per lb, "/4 2/8 3/2 3/8
SPACING WASHERS, small per doz. 1id. TAPPED INDUCTANCE COILS, 20 tappings wound Note.—Bobbins 2d. each extra.
: CRYSTAL CUPS, 2 screw each 1d.} to 1,600 metres each 2/8|pPOTENTIQMETERS, guaminteed up to 500 ohms,
A CRYSTAL CUPS, 4 screw ad each 24, VARIOMETERS (Tube type).complete with knob 3/11 & 2/11| superior make, compnct slze .
FIXED CONDENSERS, all capactties .. .. each 10}d.[DOUBLE PHONE CORDS, full kngth .. 11}d.|\CRYSTAL DETECTOR, glass enolosed, fitted on 4x2
EBONITE, cut to any size by machinery while you wait HERTZITE, [,euui.ne, in box «| ehonite panel with terminals for uerml earth, and
per b, 3/6/TALITE, wenuine, in bax = | 'phones, already wi md and beuuu!ully finished /9
TELEPHONE TERMINALS, nuts and v\'\shem,mu:blld PEEMANITE, genuine, in box .. 8. WALVE ROLDERS . each 101d. & 1/3
per doz. 1/3 ZINCITE. genuime, in hox 8d. BATTERIES, H. T., dry
W. 0. TERMINALS, nuts and wushers . each 1’7 BORNX’“U:it enun;x'es, l(lix kﬁx 9:11 30 volts, including Wn,nder Plugs 59
» ”» " per doz. MIXED TA ( ds)
PANEL BUSHES, drilled .. each 1id, CARBORUNDUM .. Pl - pGid Am;‘;&’;ﬁ:ﬁ.ﬁf&‘;jﬂ pr Ml e
3 " - r doz. 1/3 1 for g. crystajs,
TOP CONDENSER, bushes Waa Pl opEIR=. both iu box - S ‘s metal necessary .. 6
N ” - o berdoz. 5. [COIL PLUGS, real ebonite . L 1oy 43./GOLD SEAL PLASTIC METAL, for fistng urystals 6d.
BOTTOM CONDENSER bushes ;cn 1g EBONITE c(;r;r;fgf:cgr:)m gND DIAL slaae IVORINE NAME PLATES, all readings flach 1d. per doz. 8d.
per doz. 78.FILAMENT -(EARTH CLIPS, Copper, adjustable . eaéh - 5§d
SWITCH ARMS, 4 laminations, ebonite Lnob com- 3 2 o :
plote with panel, bush, Buts, d spring washer gl ECE SELOL Fm’ﬁe{ﬁ?““ffﬁ“":}f 400 t0 2000 metres 4/g | THLE WONDEREUL TITANIC CRYSTAL SET, stamped
Sy (L perdoz. 6.5 55010 700 4/ T, 1600 o 3200 R o e
FXLAMENTR s ” ' ” [ ae wire, T8, lead g wire, lead-in tube,
ESISTANCES m°°“' "m‘m DRI 450 t0 1200, 48 6.2200805600 .. 5/ earth clip, ete. Maker's price 3 guineas. Our price  33/9

value 3

MAIL ORDERS DISPATCHED SAME DAY
AS RECEIVED. NO WAITING.
G@_dL Sent to all Parts of the World.

“DON'T PAY MORE” AND GET JUNK.
BUY FROM ELKAYS WHERE YOU
“PAY LESS” AND GET THE GOODS.

PLEASE REMIT AMPLE POSTAGE.

“ ElRap ” Wlireless Co. present the
Compliments of the Season
to thefr prodigious circle of customers
—actual and prospective,

MISTAKE

When calling see
that you ARE at

ELKAY

OPEN SATURDAY ALL DAY.

sesncseseresanscnsoascsrannsranss

Special terms to Radio Clubs, Telegrams: ELKAYWIRY AVE., LONDON. Telephone

WIRELESS CO.

225 and 227, BISHOPSGATE, LONDON, E.C.2.

SUNDAYS 11—2.3), TRADE COUNTER NOW OPEN.
ENTRAL 8544, RETAIL.

C .
BISHOPSGATE 2313, WHOLESALE,

REMEMBER—DON’T PAY MORE!

You CANNOT be out of WIRELEss WEEKLY because it brigs BIG usizess.
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Four typical Books
from the extensive
Radio [Press Series.

Elementary Text-Book on

Wireless Vacuum Tubes
By JOHN SCOTT-TAGGART, F.Inst.P.

Recognised as the standard work on the Valve. Contains a
vast amount of material which every experimenter needs to
help him to obtain better results from his work. For the
student it. is a veritable stepping-stone to improved know- I O -
ledge. Bound in full cloth.
post free

More Practical Valve Circuits
By JOHN SCOTT-TAGGART, F.Inst.P.
A handsome cloth bound book giving details of nearly 100
different circuits, together with a complete explanation of
each, showing the values of the various components used.
The circuits are so carefully drawn and the information is so
complete that set building is considerably simplified.

3/6

Postage 2d. extra

500 Wireless Questions answered
By G. P. KENDALL and E. REDPATH
A perfect mine of information is contained in this Book.
The experimenter, student or novice. will find that there is
no one Book published which can be so helpful to him. All
information is readily obtainable by means of a comprehen- 6
sive index.
Postage 2d. extra

Radio Valves and how to use them
By JOHN SCOTT-TAGGART, F.inst.P.
This Book is written in the form of questions and answers
on the Valve—and provides a simnle method of explaining
exactly what goes on inside the Valve when your Set is
working. It is illustrated with a large number of diagrams
which are of considerable assistance to the reader.
Postage 2d. extra
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This year give a
Radio Press Book

YOUR wireless friend willappreciate
the practical help and assistance
derived from the gift of a Radio
Press Book. It is certain that you
cannot give anything which will be
more appreciated.

And because all Radio Press Books
are so essentially practical and de-
pendable your selection is greatly
simplified.

Any of the four Books described here
are eminently suitable, but there are
thirteen others to select from and your
Bookseller has them all in stock. Why
not call and examine them to-day ?

Published by
Radio Press, Lid,,

Devereux Court,
Strand, W.C.2.

W Tﬂladiﬂprzﬁgmnnkg .

—a complete Wireless Library.

Gilbert Ad.
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; The.Xmas

Cataogue

OUR friends who are interested in
Wireless will appreciate an R.I.
component as an Xmas Greeting.

Latest v, P
Improved Aniode Choke Coil 10/e

A catalogue, overflowing with -t
illustrations and accurate descrip-
tions of all our apparatus will be

sent free on application.

It provides a new field in season-
able gifts always appreciated and
always unique.

These illustrations show a few R.I.
products designed on 25 years experi-
ence, “and built throughout in our

Combined Vari Interv. Re-acti
The famous R, LL.F. intervalve trans- biflg arablesiategvalye acon

S R 1 " W th
former.  One Pl’ices, one qnality. factory and by the best British Labour. g 200-4,000 motrrs. grcieny
25/- . 45/-

R.I. components and
sets are the accepted
British Standards of
to-day. No other com-
ponents equal them in
efficiency or finish.

H.F. Transiormer with 9 point switch, 150-4,000 metres,
designed for easy panel mounting, scale may tc used as . :
template. Crystal Detector, Micrometer Adjustment.

35/~

RADIO INSTRUMENTS LTD.

Mapaging Dlrector : J. JOSEPH, M.I.LE.E.
Chief Designer : W. A. APPLETON, M.B.E., M.LR.E., late ddmiralty Technical Research Officer.

Works, Offices and Showrooms :

12, HYDE STREET, NEW OXFORD STREET, W.C.1.

Telephone : Regent 6214-6215-6216, Telegrams : * Instradio, London.”
NORTHERN DEPOTS: 19, Hopwood Avenne, MANCHESTER, and Trinity House, Commercial Street, LEEDS.
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Printed for the Proprietors. Rapio Press, Ltp., Deveroux Court, Strand, W.C.2, by THe AveNvE Press (L. Upcott Gill & Son, Ltd.). 5551, Drury

Lan:, Landon, W.C.2. Published on Wednesday of each week at 3. Bolt Court, Flest Sireet, London, E.C.4. Address for Subscriptions and Editorial

Communications :—Devereux Court, Strand. London, W.C.2, Advertisemert Managers -—T1ne Scaepr PusLiciTy Oreanisation. Lrtp., 125, Pall Mall,

indon, 8.W.1. Registered as a newspaper and for trarsmission by Canadian Magazi e Post. Suhscriptlon rates :—32/6 per annum, 16/3 for six

months, post free. Sole Agents for Australasia :—Gorpo. & GorcB (Aunstralasia), Lep.. Yor Canada :—Imperiav News, Lio. For South Africa :—
CENTRAL NEWS Agency, Ltp. i

&


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

Wireiess Weekly, 6d. Net. Wednesday. December 26th 1923.

T . R i

CONTENTS
A Short Wave Receiver.
By A. D. Cowper.

Dual Amplification. — Lecture
No. 3.

Circuits for ¢ Wireless Weekly ”
Valve Panel.

a

Construction of a Telephony
Transmitter.

Constructional Notes, Broadcasting News,
How to Design Your Own Set, Valve
Notes. Correspondence, Information
Department, etc.. etc.
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A Single Valve and Crystal Receiver.
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THREE-VALVE SET

I'HF - Detector with anode reaction-I'LF

HF coupiing, by variable HF
intervalve transformer,

THE Mark
aof Efficiency

N

The above illustration and diagram shows a three-valve
set made up with RADIOBRIX. Get a caf
book “ BUILDING WITH RADIOBR }," full of
useful circuils with theoretical and wiring diagrams.
OBTAINABILE EVERYWHERE, ONE SHILLING,
OR POST FREE, ONE AND FIVEPENCE.

R

of the new
X024

|

ADVERTISEMENTS.

The latest type
of receiving set—

“Cosmos” TUNNIHATIR
are made by the manufacturers of the

well-know.
« COSMOS”’” RADIOPHOXNES.

— comprise a com-

'TB?)RIO\ prehensive

; 5 E range of units
Ly various combinations of which the.rad}o experimenter or amateur can
build up any type of receiving set or circut.

. have Dbeen designed
ll)\ to secure the utmost

: flexibility. They en
able the ** listener ** to build np his set gradually as his means allow, yet
the bricks obtained at first never become useless but can be utilized as
part of a more elaborate set.

are thoroughly el

. Cosmos 7 ﬁmﬁm made and moderate

in price.
ASK YOUR REGULAR WIRELESS DEALER TO SHOW YOU

“ Cosmos” mﬁm

sending his name to the manufacturers—

CO. LTD
TRAFFORD PARK, MANCHESTER

BUILD YOUR RADIO SET WITH RADIOBRIX

If he has not yet ob-
tained his stock write,

BUY
BRITISH
GOODS

ONLY

ELECTRICAL
WORKS :
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of the Radio Society of

Great Britain was held to
make the most important decisicn
in the history of this body. This
vital matter was decided at an
annual general meeting which
was attended by 72 persons,
which included ofthcers, ex-
officers and visitors.

These gentlemen sclemnly ap-
proved in principle the new con-
stitution, a dccument of seven
long pages of small type, which
was distributed on the spot.

That such a state of affairs
should exist is, perhaps, one
reascn why the influence of the
Radio Society has declined during
the past year. Arbitrary methods
arc persisted in up to the last,
and the Committee obviously
has built on the natural instincts
of the average member not to
make a fuss, but to agree to
whatever is decided by it.

One member only, frcm an
affiliated” Society, had any com-
ments to make, although how he
managed to read sufficient of the
memorandum on which to hase
any questions is still a mystery
{0 us.

Mr. Percy \W. Harris remarked
on the impossibility of forming
any decision regarding a matter
which was only raised at the last
minute.  He, and hundreds of
others, including those at the
meeting, had not cven seen the
memorandum of association unti!
he reached the building in which
the meeting was held. Even a
momentary glance at the memo-
randum was impossible, and yet
it was thought fit by the com-
mittce to put a motion of
approval to the Society, or the
remnant which represented the
Society.

As regards the memorandum,
we desire to say nothing, for the
simple reason that we have not
yet had time to read it ourseives,
<ar less to consider it with the

l AST Wednesday a meeting

The Eight per cent. Vote:

full attention which is- essential
to a very important matter of
this kind.

Our one and only objection so
far has been the precipitate way
in which this matter has been
dealt with. The papers were
sent out to members by the Wed-
nesday morning post, and the
great majority of the 8oo mem-

bers of the Society would only.

receive their copies on Thursday,
long after a decision would have
taken place! A most remark-
able state of affairs for a Society
which claims to represent the
whole experimental movement in
this country ! j

Mr. Harris’s protest was, of
course, unconnected with the
contents of the memorandum of
association, which he had in his
hand; but had had no time to
read. When it came to the
motion regarding approval of the
memorandum there were five dis-
sentients, not with regard to the
memorandum itself, but as an
indication that there were at
least some who were not ready
to vote en.bloc on a motion which
they had not-'had time to con-
sider.

We beliecve thaf this is the first
time in the history of the Radio
Society of Great Britain that the
Committec has put. forward any
proposition which has not been

.swallowed whele without a eulp,

by the meeting. We congratu-
late them on having a sufficient
interest to  produce even one
dissentient.  The incident must
be mentioned in the Society’s
Year Book.

This, the last act of the old
committee, is both a fitting and
a typical one. The lack of con-
sideration to the members, how-
ever, is not likely to be forgotten.
The vote on the memorandum,. of
course, could hardly have resulted
in any other decision in the form
in which it was put forward.
Whether or not it had been

G8

watered down at the last minute,
we do not know, but it was cer-
tainly of an unnecessarily vague
character. Mr. Harris desired to
move the adjournment of the

meeting to cnable members
to consider the questicn of
the new constitution which

had been sprung upon them,
but this was not permitted.
I't was pointed out that there was
nothing really new and that tlie
whole question had been dis-
cussed ad nauseam in the tech-
nical Press. The ouly thing we
have noticed is the expressed
desire in the Press for a new con-
stitution, together, of course,
with a certain amount of nausea
rezarding the present state of
affairs.

It is regrettable that important
decisions should be taken by 8 per
cent. of the total membership of
the Radio Society when the great
majority, g2 per cent., do not
even know the proposition to be
decided. We can readily imagine
the indignation of provincial
members an¢l provincial societies.

The members of the retirinr
Committee have, no doubt, becn
so comfortably ensconced in their
positions that they resent any
criticism. We hope the new
committee will take a broader
view and its members realise that
they are trustees for a national
society and not the Wireless
Society of London.

The Radio Society cannot be
run like a village social club.
This apathy must be dispelled.
We cannot have a society with
800 members having at their
Annual  General Meeting an
audience which many a pro-
vincial radio Society would be
ashamed of at one of their
ordinary ineetings. There is
something . wrong, and the posi-
tion of the Committee is much
too weak to justify any childish
indignation at honest straight-for-
ward criticism of their methodsa

»
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Dual Amplification and Reaction,
N the single circuits we have
so far considered, plain high-
frequency amplification’ has

been the first step in obtaining

loud signals. We can, how-
ever, Improve matters still
further by using reaction. In

Fig. 13.—Single valve dual circuit
using rveaction.

the case of a single valve circuit,
the reaction has to be applied 1o
the aerial circuit or to & closed
receiving cireuit, and fortunately
in many ways this is now per-
mitted = by the Postmaster -
General provided the experi-
menter does not use the reaction
carelessly and so cause self-
oscillation of the valve, which in
turn will result in continuous
waves being radiated from the
receiving aerial, thereby interfer-
myg with the reception of neigh-
bours.

Fig. 13 shows a single valve
dual amplification circuit, which
has many features to recommend
it. It ‘will be noticed that the
circuit is the same as a preced-
ing figure, but that the anode
inductance ' coil Lz is now
coupled to the aerial induetance
Li. The secondary Tz of the
intervalve transformer Tr T2 is
connected (n the aerial - circuit
for the reasons already ex-
plained. It seems rather strange
that this idea was not previously
thought of because it increases
the stability of any dual ampli-
fidation circuit very considerably.

- passing

Fig. 14 is a pictorial repre-
sentation of the Fig. 13 circuit,
and may prove of value to those
who are not fully conversant
with the irtricacies of some
circuit diagrams.

The action of the circuit is as
follows : The aerial circuit con-
sists of the variable condenser
Ci, the inductance L1, the fixed
condenser C3 of about o.cor uF
capacity and the ecarth. This
circuit is tuned by means of the
variable condenser Ci, which
might, however, be connected in
parallel with L1 without altering
the operation of the circuit. The
anode circuit eontains the induct-

‘ance Lz tuned by means of the

variable condenser Cz to the in-
coming wavelength. The crystal
detector D and the primary Ti
of the intervalve transformer T1
Tz are connected across the
oscillatery circuit Lz Cz. . The
high  frequency oscillations,

varying the potential of the grid
of Vi at an audible frequency.
These audio-frequency, or lews
frequency, potentials applied to
the grid cause amplified low-fre-
quency currents to flow in the
anode circuit of the valve, these
passing through the inductance
Lz and round through the tele-
phones T, which are shunted by
the condenser C4 of about o.002
pF capacity to allow the high-
frequency currents to pass.

The condenser C4 may some-
times be omitted, and the ex-
perimenter may care to try con-
necting a fixed condenser of
about o.00z pF capacity across

Tr.

Operation of the Circuit.

A circuit of this kind needs
rather careful adjustment. In
the first place the reaction coil
L2 should be kept well away from
L1, and, having set the crystal

Fig. i4..--Pictorial forin of Fig. 13

being amplified by the valve Vi1,
appear in the eircuit L2 C2 and
are rectified by the crystal de
tector - D. ' The rectified pulses
through- Ti, - produce
in- Tz, these

69

varying currents

.detector,” the condensers C1 and

C2 should be carefully adjusted
until ‘the loudest signals are
obtained.  The next step is to
adjust the erystal detector very
carefully ~until the maximum re-
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sponse indicates that the- hest
adjustment has been made. Now
bring the reaction coil a little
closer to Li and retune on
the condensers Ci1 Ca. It will
be found that as the reaction
is increased, the selectivity of
the aerial and tuned anode
circuits becomes greater and a
more accurate adjustment of
the condensers is required. The
next step is to increase the re-
action a little more and retune
the condensers. This process
should be continued umntil the
fullest amplification effect is
obtained.: If the coupling is too
tight it will be found that as
oné of the condensers 'is ad-
justed, the set will oscillate ani
perhaps produce a buzzing noise.
If this happens the reaction. coil
should immediately be moved
little away from the other coif,
and a cautious adjustment of the
reaction again made.

The reaction may be varied by

altering the tuning of one of the
while Lkeeping the

condlensers,
coils fairly tightly coupled. This,
however, is undesirable, partly
because. the .results obtained are
usually not as good as by slack-
ening off the coupling, but aiso
the chance of oscillating is in-
creased and more interference
from outside stations may occur.

Reverse Reaction.

A danger when connecting up
a circuit of the Fig. 13 type is
that the leads to the reaction coil
I.2 may be reversed. If this is
the case, bringing the coil L2
closer to L1 will usually at first

> — i
>3

J

Use of stabilising resistance.

Fig. 15.

cause no increase in signal
strength, and then a reaction
effect will be felt and even self-
oscillation may be produced, in
spite of the reverse inductive
coupling.  This is due to
capacity coupling and: is un-
-desirable.  The experimenter
should always try reversing the
leads to his reaction coil. If
the reaction is the right way
round, an improvement in signal

strength should be- obtained as
the reaction coil is brought near
to the aerial coil, provided, cf
course, the condensers are re-
tuned. It must not be expectesl
that an increase in the reaction
coupling should increase the
signal strength without a re-
tuning of the condensers; this
latter operation is absolutely
essential.  As the reaction is

December 26,1923

with- the reaction coil well away
from the aerial inductance coil.

Reaction and Instability.

Troubles with dual amplifica-
tion circuits begin when reaction
is used. When a good circuit
is employed and the various pre-
cautions, which will be outlined
in these lectures, are adopted, no
trouble regarding instability

Lo c
iy [ e

Fig. 16. Pictorial form of Fig. 15.

tightened, the wavelength of
both circuits should be in-
creased if the reaction is the
right way round. It will be
found that 'if the reaction is
the right way round, a lower
valuie on both the condensers
Cr and C2 will be necessary to
tune in the stations to be re-
ceived, whereas if the reaction is
the wrong way round the value
of hoth condensers will have to
be higher,
Adjusting the Crystal.

The crystal detector should not
be adjusted when the reaction is
at the critical point because the
results obtained depend, not only
on the efficiency of the crystal
detector as a rectifier, but also
upon the amount of the reaction,
and when the reaction is being
applied, a variation in crystal
pressure will alter its value and
an increase in signal strength
may be due, not to the improved
sensitiveness of the detector as a
result of adjustment, but to the
increased amount of reaction
due to the crystal detector intro-
ducing less damping into the
anode oscillatory circuit Lz Caz.

-The experimenter should there-

fore always adjust his. crystal
detector with weak signals. and

70

lations

should be experienced when re-
action is not employed. It is,
however, very rarely that a re-
ceiver will not start buzzing at
audible frequency when the re-
action is increased to too great an
extent.”

This is due to the fact that
there is always a certain amount
of inherent low- frequency re-
action even though this is not
deliberate. The  valve does not
need very much provocation to
increase this inherent low-fre-
quency reaction to such an extent
that self-oscillation at audible
frequencies cccurs.  The fre-
quency - is -audible hGecause tha
transformer windings and the
capacities across them form low-
frequency oscillatory circuits, f
the reaction on a dual amplifica-
tion circuit is increased too far,
the valve will first oscillate at
high frequency and will then
oscillate at an audible frequency
in most cases. The setting up of
continuous oscillations due to too
tight a coupling acts like 2
trigger and starts the valve
oscillating at a low frequency.
This sometimes only happens
when the high-frequency oscil-
are made sufficiently
strong by tightening the reaction
coil past the oscillation point, but


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

December 26, 1923

~more frequently the low-fre-
quency buzz .starts the moment
the high-frequency reaction is
made sufficiently tight to cause
the valve to oscillate at a high
frequency.

Experiments prove that the
valve rarely oscillates at both fre-
quencies simultaneously, and the
suggestion that dual amplifica-
tion circuits cause a great deal of
interference is not founded on
fact. It will be found that in
nearly all cases, as the reaction

]
- L2 9

‘.(Cl

Stabilising a dual cirvcuil with
a potentiomeler.

Fag. 17.

is' increased a point is reached
where the valve will begin to
oscillate at high frequencies, but
this seems to be only a state of
affairs lasting for a fraction of a
second; the instant the valve
hegins to. oscillate at a high
Arequency, the general working
-conditions are altered and the
‘valve changes its mind and begins
to oscillate only at a low fre-
quency which, of course, does
not in any way interfere with the
reception of neighbours.

Under certain conditions, how-
ever, both high and low-frequency
-oscillations may be generated by
the valve, in which case serious
interference .will be caused to
nearby stations. The idea that a
dual amplification circuit when it
-is oscillating at audible frequen-
cies is causing a great deal of
interference to ~neighbours, is
‘probably believed in because such
‘a loud, unpleasant noise is heard
in one’s own telephones, but in
most cases this is quite innocu-
‘ous. In nine cases out of ten the
experimenter using a dual ampli-
fication = circuit experiences a
loud, ‘low-frequency buzz the
moment he gets too near the high-
frequency oscillating point of the
-valve; this audible warning is
followed by an immediate loosen-
ing of the inductive reaction
coupling, whereas the inexperi-
enced experimenter using - an
ordinary circuit often has his
vaive oscillating without knowing
it.

_One

Methods of Stopping Buzzing.

The design of a good dual am-
plification circuit involves the
stopping of the unpleasant buzz-
ing noises which so readily come
in when an unsuitable circuit is in
use. These buzzing noises are
due to the reasons stated above,
and the way to avoid them is to
lessen the low-frequency reaction
and also the tendency of the valve
to oscillate at high frequencies,
because in most cases it is- the
initial high-frequency oscillation
which starts off the low-frequency
buzzing. ‘

The first thing to do to obtain
a stable dual amplificdtion circuit
i$ to see that 1he connections to
the low-frequency transformer are
the right way round. ‘A good
rule is to connect O S (out
secondary) terminal of the inter-
valve transformer so that it comes
nearest the grid of the valve.
side of the crystal will
usually be connected to the O P
terminal of the primary winding
of the transformer. These rules
are not inflexible, and the experi-
menter should try juggling with
the leads to the transformer to see

Wireless Weekly

resistance such as that marketed
by wireless dcalers.

Fig. 15 shows the Fig. 13 cir-
cuit rendered more stable by con-
necting this variable 100,000 chm
resistance across the grid of the
valve and one side of the filament
battery.  This resistance will
have a great stabilising effect
without weakening signal
strength to any appreciable ex-

tent. The stabilising resistance
Rz of Fig. 15 serves three
purposes :—

1. It introduces damping into
the low-frequency circuit and
lessens the tendency for low-fre-
quency reaction.

2. It lessens the tendency for
high-frequency oscillation, and
therefore the tendency fo;
buzzing.

3. It improves the purity of
the music or speech in the case
of broadcast reception. This is
a common result of connecting «
resistance across the secondary
of a transformer.

The resistance R2 may be fixed
and have a value ofy 100,000
ohms, but a variable resistance is
preferable and will also serve as a

Fig. 18.

. y
‘which form of connection gives

the mosi stable and eflective

results.
Use of Stabilising Resistance.

The author has found that one
'of the best methods of stabilising

-a dual amplification circuit, apart

from the method of connecting the
secondary of ‘the - transformer - in
the aerial e¢ircuit, is to use a
resistance of about 100,000 ohms,
which is preferably a variable

71

Pictorial

form of Fig. 17.

means of obtaining extremely fine
reaction.

The remarks regarding the
desirability of having the con-
denser C4 which were made in
connection with Fig. 13 also
apply here.- It is, unfortunately,
very largely a matter of indi-
vidual experiment to find out the
best value of the fixed condensers,
or even if they are required at
all.

Fig. 16 is a pictorial repre-
sentation of the Fig. 135 circuit.
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Another Method.

Fig. 17 shows another method
of arriving at somewhat the same
result, although the author does
not favour this to the same
extent.

In this case, damping is intro-
duced into the grid circuit of the
valve by connecting the moving
contact on the potentiometer Rz

effect could be obtained by taking
tappings off the filament accumu-
lator-'Br. The value of the
- potentiometer resistance Rz is
not important and any of the
standard makes will do quite
well.

The author does not like this
method because he believes ‘that
it introduces a certain amount of

Deécember 26; 1923

degree of amplification obtainable
with the valve.- Moréover,
owing to the characteristic curves
of the valves in use to-day, a
large high-tension voltage cannot
be effectively employed with a
circuit of the Fig. 17 type, and
therefore the loudest results are
not obtainable.
Fig. 18 shows

the circuit

to carth. A somewhat similar distortion and also decreases the Fig. 17 redrawn pictorially.
Next Week : Another Instalment of this Series.
(T DT <&~ < &>y
i RELAYING AMERICAN BROADCASTING. *
* ' 1
An interesting experiment in which
the co-operation of Amateurs is invited,
o B DB < < < - <> <5 <)
We learn that the Metrepolitan- pany and the Metropclitan- stations have closed down.
Vickers Electrical Company have Vickers Company demonstrate During the remainder of the week

for some time past been carrying
out experiments with a view to
ascertaining the best methods fcr
picking up broadcasting from
long distances, and, with this
end in view, have made arrange-
ments with the Westinghouse
Electric and Manufacturing Com-
pany, of Pittsburgh; to conduct
a series of experiments extending
over the first week of the New
Year. Arrangements are being
made to gauge the possibility of
receiving these signals with
sufficient clearness and separation
from interference by atmospherics
or other outside influences to
enable them to be relayed to a
broadcasting station and re-
radiated.

With a view to testing the
character of the re-radiation of
these received messages, the
Metropolitan - Vickers -Company
will use a transmitting power of
11 kilowatts on 400 metres, with
the call sign *‘ 2AC.”” The trans-
missions will be carried out from
the special experimental plant of
the Company’s Research Labora-
‘teries at Trafford Park. The
signals will be picked up from
the Westinghouse Company’s
broadcasting station at Pitts-
burgh, known to amateurs as
‘“ KDKA,” this station being
opened in December, 1920, and
the first to transmit a regular
broadcasting service.

Experiments so far conducted
between the Westinghouse Com-

that the chief trouble arises from
static or atmospheric disturb-
ances. Conditions vary enor-
mously from day to day, and even
from hour to hour, so that while
reception of the American signals
may be achieved on one night
with a very simple valve set, it
may be impossible to receive in-
telligible signals on a succeeding
occasion, even with the most
sensitive and selective of receiv-
ing sets; consequently, it will not
be a matter for surprise if
sufficiently good reception for re-
laying is obtained on only one or
two nights during the week of
the tests.

While the station at Man-
chester will re-transmit the re-
ceived messages on 40c metres,
the actual transmission from
Pittsburgh to Manchester will be
carried out on a new system
which this series of experiments
is intended to test.

It is specially requested that
between the hours given below
amateurs in this country will
avoid oscillation, and listen rather
to the re-transmitted messages
with a view to reporting to the
Metropolitan - Vickers Company
the success of the experiment.
The first attempt will be made on
New Year’s Eve, and, if recep-
tion is successful, re-transmission
‘will"probably commence shortly
after midnight, but, in any case,
as soon: as possible ‘after the
British Broadcasting Ccompany’s

72

it is hoped that it will be possible
to radiate a message at 11.30
each night, or immediately after
the B.B.C. stations shut down
(should they continue after this
hour), whether or not relaying is
likely to take place that night,
and at what time. In all prob-
ability relaying on favourable
nights will commence at 11.30
p-m. to midnight. Special mes-
sages will be sent from America
at 1.00 a.m., and it is hoped that
Mr. Sidney J. Nightingale, of the
Metropolitan-Vickers staff, who
is at present in America, will con-
tribute one or two vocal items to
the programme sent out by
‘“ KDKA.”

For the purpose of collecting
experimental data, the Metro-
politan-Vickers: Company will be
interested to receive reports from
those who are able to listen to
the re-radiation (anyone who is
able to pick up the Manchester
Broadcasting Station of . the
British Broadcasting Company
should be able to hear this re-
transmission). Such reports
should be addressed to:—

Mr. A. P. M. Fleming,

Manager of Research and Educa-

tional Departments,

Metropolitan-Vickers Electrical
Co., Ltd.,

Trafford Park, Manchester.

N.B.—All the times mentioned
are British time.
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Christmas Cheer.

I’ anything can ever bring
Iback to us the good .old-

fashioned Christmas when all
were as merry and as bright as
could be, and when even the
staidest of men laid aside their
dignity for the nonce and skipped
like young rams, wireless will do
the trick. Thanks to it there
will be music in hundreds of
thousands of home.  Under the
inspiring influence of the Uncles
the kiddies will fling off that
tired feeling induced by too
steady application earlier in the
day to turkey and plum pudding.
Their elders will forget gouty
toes, and hobnailed livers when
the orchestra strikes up. All will
be joy and jollity. -So tolerant
will they be of everything that
‘they will not even switch off as
usual- when the egregious
‘‘ entertainer ’’ prepares to make
the microphone shudder. The
young folk will dance their heels
off, and will look deeply into one
another’s eyes when the contralto
and the tenor oblige with par-
ticularly sloppy items. A ten-
dency to high frequency oscula-
tion will be noticed where mistle-
toe is present.

Some wonderful programmes
are in preparation, I hear. From
London, Captain Eckersley is
arranging to relay from the Res-
taurant Magniticent the sugges-
tive noises emitted by profiteers
as thev ingurgitate their Christ-
mas dinner. Not to be outdone,
Bournemouth will endeavour to
transmit the postprandial groans
of its distinguished invalids.
Glasgow hopes, by means of the
new Popoff-Yuvadenuff naso-fre-
quency method, to broadcast the
smell of a cooking haggis. Lis-
teners are urgently warned not to
use reaction for this item.

Adding to the Gaiety.
The prospects of a really cheery

Christmas, then, are of the
brightest. - There will be little
contretemps, of course. Poddle-

flat’s accumulator will conk out
just when things are at their best.
Snooksby will be unable to tune
in anything, and will have disem-
bowelled his set before he dis-
covers that he has not remem-
bered to attach the aerial. Prog-
snapp will be horrified to see that
a valve has burnt out, and will
run about the city grinning like a
dog in search of a spare, only to
find later that he had omitted to
turn the rheostat from the ‘¢ off ™'
position.

But these little things will only
add to the general gaiety of the
nation. The only households
that T have any doubts about are
those of fellows like Gubbleby
and Potsworthy, who are more
than likely to sit up all night on
Christmas Eve listening for
America, and thus to be feeling
far from hilarious when the time
of jollity draws on. So strongly
do I feel about it that I am cen-
strained to invoke the muse and
burst into song.

A Song of Christmas Morn.

'Tis Christmas morn. Two
hours ago

The bells rang out their midnight
chime,

Two hours and more.
And in-the homes of high and low
Folk slumber, recking naught of
time
They simply snore.

- The night is cold and black; a

gale
Is screaming, shrieking, bluster-
ing,
A reg’lar snorter.
In fact with rain and sleet and
hail
The weather’s doing everything
It didn’t orter.

But all is peace, for anyhow
When you’re asleep you do not
care
If it snows ink.
And all the world is slumbering
now.
If a light’s burning anywhere,
Then strike me pink.
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But stay! What’s that? 1 spy
a gleam

From yonder casement. Let
us peep,

There’s one awake.
Whilst others snore and grunt
and dream,
Here’s one who robs himself of
sleep.
It takes the cake.

With chattering teeth and shiver-
ing hands
In his chill den he sits alode”
And sniffs and sneezes.
Before him, see, a table stands
Decked with the most unholy load
Of bits and pieces.

To his blue ears the ’phones arc

clamped ;
Silence enfolds them like a pall.
KDKA,
Is what he’s " after. Never
damped

He yearns to hear a nasal drawl
From U.S.A.

And thus he’ll
knobs,
Inventing whackers without end,

Such tales! But hush,
He's galvanised. He
He throbs. . . .
Ah! what a gay deceiver, friend,

Is Northolt’s mush !

sit and twiddle

thrills.

But when the world to Christmas
wakes
He’ll be as grumpy as a bear
With a sore head.
’Tis sad that radiomania makes
This erstwhile cheery father
swear,
Even see red.

And so take
wreck
Your Christmas cheer by burn-
ing, rapt,
The midnight amp.
Keep your devotion well in check
For Mistress: Radio, for She’s
apt
To be a vamp.

*He has a cold.

warning ere you
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Treating Father Gently.

And now let Uncle Wayfarer
broadcast a word to the kiddies.
Be especially kind to your fathers,
all you boys and girls, ‘at this jolly
season. You have thrown all
cares aside. ‘‘ Impots’ and
punishment drills no longer hang
over you like the sword of the un-
fortunate Damocles.  You can
frisk as you will with never a
worry in the world. But what of
him? = Ah, what? He is what
the vulgar call ** going through
it.”> Though he may preserve a
smiling exterior, awful fears and
doubts are preying upon his grey
cells.

For it falls to him to look after
the wireless set, and he is jolly
well certain that something will
go wrong with it in a minute.
Wireless sets are the shyest
things in the world, and they are
very apt to become dumb in the
presence of a crowd. Therefore
treat your fathers gently, remem-
bering that they have much to
bear. Stifle your mirth if three
valves go up in a blue flame; do
not chuckle when he gets a shock
from the loudspeaker terminals;
condole with him if the brightness
of the filaments growing small by
degrees and beautifully less
heralds the accumulator’s dying
gasp. If he-can get nothing but

escesssssccseee

Though the rack-and-pinion
system to be described can be
applied without difhculty to any
kind of loose coupler, the writer
has found that one of its best
uses is for working a reaction coil
coupled to the inductance of a
tuned-anode. In this case the
primary or outer coil forms the
anode inductance, and the inner
sliding coil that of the reaction.
Where an anode inductance is
made to cover a fairly narrow

band of wavelengths, such, for
example, as that of the home
broadeasting stations, no. tap-

pings are necessary for either this
coil or the reaction. A o.c002ul
condenser shunted across each
will be all that is necessary to
tune them. -In this case the coils
made up into a small loose
coupler can be mounted beneath
the panel, nothing but a knob
attached to the spindle of- the
pinion appearing above it.

This kind of small loose coupler
makes one of the most satisfac-
tory arrangements for working
with. It does not occupy a great
<lcal of space, and it allows reac-
tion coupling to be adjusted to a
nicety. It is important, by the
way, that there should be sufli-
cient length for the secondary
coil to be able to slide right out
of the primary, for with a mode-
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A RACK-AND-PINION OPERATED
LOOSE COUPLER
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rately . strong = signal- only the
loosest coupling will be needed.

The dimensions are not given
in the drawing, since- they will
(epend naturally upon the size of
the coils used and of the kind of
rack and pinion that the con-
structor is able to obtain. . It is
thought, however, that the draw-
ing will make things sufficiently
plain to anyone who desires to fit
up this kind of adjustment.

The rack and pinion will in
many cases be found in  the
lumber room as parts of an
ancient and. discarded stand
camera or microscope. They are
often to be picked up. at second-
hand shops which deal in odds
and ends, or at those shops which
supply photographic accessorics.

A suitable pinion can always be
obtained from a clockmaker, even
if a rack is not forthcoming, and
anyonc who is fairly handy with a
file will be able to cut quite a good
rack for himself. An easy way of
domg this is as follows : Mount
the pinion upon a spindle of 2B.A.
studding and run it over the sur-
face of a piece of paper pressing
it hard- down. The teeth will
make depressions in the paper
which will enable the pitch to be
measured without difficulty. Now
take a-piece of 3-in. square bras
rod and with ruler and sctsqucu
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crackles and splutters, talk loudly
to your friends about atmo-
spherics.

A Merry Christmas.

May I be permitted to wish
cach and everyone of those
readers who have the fortitude to
read through these random notes
the best and happiest of Christ-
masses? May our sets behave
perfectly, may your neighbours
refrain from oscillating! May
your high-tension batteries be
purged of crackles! May your
crystals become miraculously
supersensitive !

WIRELESS WAYFARER.

transfer the marks upon the paper
to it. Measure the depth of the
teeth and make a hacksaw cut to
correspond with each mark. It
will not now be a difficult task to
trim the teeth up with a fine file
until they mesh perfectly with
those of pinion.

The rack is mounted upon the
ebonite disc of the sliding coil
simply by drilling and tapping
two 6 B.A. holes in it and insert-

ing a pair of screws from the
inside of the disc. It passes
through a - square hole ' cut

in the bracket which supports the
bearings of the pinion spindle.
This® supports it and prevents it

Ilustrating the arrangement of the
rack and pinion.

from being thrust away from the
pinion. The pinion’s bearings

. are formed. as shown by three

standard bushes. The spindle is
secured by two nuts placed on the
inside, these nuts being secured
by small split pins passed through
holes drilled through both nut and
spindle.

R. W. H.
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HOW TO DESIGN YOUR OWN SET

By PERCY W. HARRIS, Assistant Edilor.

No. III,

The third article of a sevies of six which began in Vol. 3, No. 1.
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Design of Single-layer Tuning
Coils.

Whether we use method No. 2
or 3, we shall require to wind &
single-layer inductance. The
reader is strongly advised to use
a fairly heavy wire for his in-
ductance, such as No. 22, or, if
the inductance has to be very
large, No. 24 or 26. While it i
sometimes convenient to use fine
wire to enable the inductance to
be wound in a small space, sig-
nal strength is undoubtedly
sacrificed in this way. Particu-
larly when using crystal detec-
tors it is advisable to have as
thick wire as possible, so as to
reduce the high-frequency losses.
In valve sets where reaction on
to the tuning coil is used, the
importance of thick wire is not
so great, although even here
careful test will show that thick
wire gives better results than
thin wire.

A whole book could well be
written on the design and con-
struction of inductance coils, and
in a series of articles which
attempts to embrace the general
principles of the design of wire-
less apparatus we cannot do
more than indicate a few leading
points.- It should naturally be
our aim in designing a tuniny
coil to get the maximum induct-
ance for the amount of wire
used, for. which reason the
length- of - a -coil' should not
greatly exceed its diameter. By
this we mean that a given num-
ber of yards of wire wound on 2
long former of small diameter
will not give so much inductance
as the same -amount of wire
wound on a shorter former of
much greater diameter. In
general practice for broadcast
wavelengths, a 3- or 33-in.
former will be found very suit-
able.

Choice of Kind of Wire.
The man who makes his own
apparatus has a wide choice of
wire, not only in the sizes, but

.also in' the method of insulation.

Thus he may use enamelled wire,
single-cotton covered, double-
cotton covered single-silk
covered or double-silk covered.
These are known as enamelled
s.c.c.,, d.c.c., s.s.c., and d.s.c.

A iypical commercial variometer.

respectively. It is also possible
to obtain (although it is no*
generally sold yet by dealers)
wire which is not only enamul
insulated, but also double-cotton
covered as well. Such wire has
many advantages, and I would
like it to be more generally
obtainable.

As in many other wireless
matters, we must compremisc
when designing tuning coils. In
order to yet a maximum effi-
ciency, the self-capacity of our

‘tuning coil (that is to say the

capacity between turns and be-
tween various parts of the coil)
must be reduced to a minimum;
further, we must avoid dielec-
tric losses in the insulatiny
material. Enamel insulation has
the advantage that it does not
absorb moisture  from the air,
but this advantage is outweighed
by the-fact that the insulation
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is exceedingly thin, and thus
turns wound close to one another
are separated by a very tiny film
of insulating material. The fa-t
that adjacent conductors are so
close to one another means that
the capacity between turns s
high, and in many cases this wi!
rule out the use of enamel-
insulated wire. When we come
to cotton-covered wire, we find
that these have the distinct
advantage of a fairly thick insn-
lating covering, which enables
the turns to be better spaced, the
double-cotton covered wire natur-
ally giving a wider spacing than
the single-cotton covered, but
here again we have a disadvan-
tage of importance. Cotton is
particularly susceptible to atmeo-
spheric conditions, and will ab-
sorb a very considerable quantity
of moisture from the air. Thi
moisture gravely affects the in-
sulation of the coil, its seif-
capacity and general losses. For
this reason it is sometimes advis-
able to bake the coil and impreg-
nate the cotton insulation with
a material such as paraffin wax
or shellac. ‘We do not overcome
all - disadvantages by so doing,
for although we make the coil
more or less immune to the pre-
sence of moisture in the air, we
introduce into the space betwcen
turns a material of wery high
dielectric value, which therefore
greatly increases the  self-
capacity. If we should impreg-
nate a coil with parafin wax or
shellac, only the barest minimum
should be used.

Silk insulation possesses the
disadvantage of being affected
as least as much as cotton by
the presence of moisture, and its
insulation is thin. - A silk-covered
wire coil thus has a greater self-
capaeity than: a cotton-covered.
It is possible that a coil
wound with double-silk covere:
wire and not impregnated with
any insulating material such -5
paraffin or shellac, is preferable
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to a coil wound of double-cotton
covered wire and impregnated,
but there seems to be no agree-
ment among experts on these
points. Certain makes of multi-
layer coils are impregnated with
a synthetic resin compound, the
coils first of all being dipped into
a solution and then rapidly
whirled so that the surplus insu-
lating material is removed by
centrifugal force. The coils are
then baked.  Another make of
coil is wound with double-cotton
coverced wireé not impregnated,
absorption of moisture being
largely prevented by wrapping
the whole coil very carefully in
‘“ Empire” cloth, a kind of
varnished fabric.

Tappings on Coils.

There are many methods of
tapping coils, perhaps the sim-
plest being to wind up to the
point where tapping is requirel,
hold the wire down with the
thumb, taking a loop of the wire
and twisting it up, continuing
the winding once again unul
the next tapping is reached.
When the whole coil is wount,
the end of the loop may be
scraped and the wire soldered
to this and taken to the switch
point. Another simple method is
to wind up the point where the
tapping is required, bend the
wire back and make a complete
turn over the wire already wound,
and then carry on back again
on the former until the next tap-
ping point is reached. After the
whole coil is wound and impreg-
nated (this method is best when
impregnating the coil), the loop
is cut and the two ends twisted
together up to the point where
the winding continues on the
former.  Still a further method
is to take a strip of ebonité and,
when the tapping point is
reached, carry one turn over the
strip. When the next tapping
point is reached, the ebonite
strip is pushed forward, and the
same procedure adopted until,
at the end of the coil, one has a
strip of ebonite the whole length
with a wire running over it at
each point where a tapping is re-
quired. This is probably the
neatest and most efficient way of
all, although the beginner may
find it"a little difficult to apply.

Variometers.

- Many beginners scem to think
that the variometer is a mysteri-

ous and wonderfully efficient
picce of apparatus, enabling
much better signals to be received
with crystal apparatus than by
any other method. Whilst a good
variometer is very efficient, even
the best of them can be equalled
in signal strength by the other
methods if these are suitably
carried out. A variometer is
simply a pair of inductance
windings arranged so that one
may rotate within the other.
When the t1wo windings are
parallel with one another and in
the same direction, a maximum
inductive action will be obtained.
If now one winding he rotatesl
through 180 deg., so that the
two inductances are once more
parallel, but the windings in
opposite directions, the induct-

Another type of commercially made
variometer.

ance of one winding will tend to
neutralise that of the other. We
now have a minimum inductance,
By varying the angular displace-
ment of the coils, we can pass
from a minimum to a maximum
inductance in even progression.
The simplest variometer of all
is probably two coils of wire
wound on two cardboard tubes or
formers, the smaller being of
such a size that it can just be
rotated inside the larger.. A
spindle can be passed through
the two formers, the inner former
being rigidly attached to the
spindle so that a knob will enable
a turning movement to be given.
In making variometers one
should use as large wire as
possible.  Such 'a variometer,
however, will not enable a very
large range of inductance to be
obtained, for the inductive effects
at its maximum between the two
coils . will not be particularly
great. The construction of a
variometer of maximum efliciency
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is rather beyond the abilities of
the experimenter, as wil be seen
by examination of a highly-
efficient variometer. In America
the design of variometers has
been carried to a wonderful
degree of efficiency. The best
form of variometer for cbtaining
the widest range of inductance is
that in which the stationary
winding is wound on the inner
side of a globular fcrmer, the
moving winding being wound on
the outside of a ball of such a
diameter that when the wire is
wouad on both formers there is
the barest clearance . between
them. *  Quite efficient spherical
variometers can be wound by the
method described in Mr. E. Red-
path’s book, ** The Ccnstruction
of a Unit Receiver.” In the
best commercially manufactured
variometers, the amount of di-
electric material in the formers
has been reduced to a minimum,
thus avoiding losses.

Efficiency of Variometers.

A variometer is working at its
maximum efliciency when the two
windings are parallel and in the
same direction, that is to say,
when it is giving its maximum
inductance. The .whole cf the
wire in the variometer is then
used at high efficiency. A varic-
meter is least eflicient when it is
set for minimum inductance, for
in this case a great deal cf wire
is used to obtain an inductance
which could otherwisz be had
with perhaps a quarter cf the
amount. The high-frequency
losses are thus larger than need
be for the particular inductance.
However, few variometers are
used at the minimum pecint, and
therefore you are not likely to
find serious losses in variometer
tuning. The range of variometer
can, of course, be greatly in-
creased by shunting its windings
with a fixed condenser of such a
value that when the vartometer
is set at the minimum the fixed
condenser will bring the wave-
length up to just below the wave-
length the variometer would give
at its maximum without this
It is easy to arrange
the tuner with a fixed o.oco3 uF
condenser across a variometer,
so that one can obtain the first
range of wavelength from mini-
mum to maximum on the vario-
meter alone, and then the second
range from minimum to maxi-
mum with condenser.
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CIRCUIT No. 5.

A SINGLE-VALVE
RECEIVER

WITH REACTION.
Connecting Up.

RID condenser Plug No. 1

G“ in.”  Grid leak Plug
No. 2, shunted (S). A7.1

ﬁ)‘ﬂﬂlp‘

N®350r 50

E

Fig. 5aA.

connected to A and —E. Re-
action coil connected to P and
XHT+. Telephones connected

to terminals 2 and 3. Battery
and .—~LT straps in position.
Fixed condenser (o.or pul)
betweert terminals 2 and —HT.

Connecting Up.

Plug the crystal detector into

sockets 1 and 2. Grid con-
denser Plug No. 1 “ out.” . Grid
leak Plug No. 2 ‘“out.”” One

end of A.T.I. to terminal 2, and
the other end to earth and to O.P.
terminal of LF . transformer.
1.P. terminal of transformer to
terminal 1. [.S. of transformer
to —E and O.S. of transformer
to A terminal.  Telephones
<onnected to terminals P and 3.

Both of the short-circuiting
straps in position. FC Plug No.
4 ‘““out.”” AR Plug No. 3

X3

out *’ for ordinary valve.

Note.—Try the effect of re-
versing the connections of the
LF transformer to see which
arrangement gives the best re¢-
sult.  Also, try earthing the
negative side of the LT battery,
as shown by dotted line.

General Notes.

This circuit represents a com-
plete crystal receiving set with a
low-frequency amplifier (or note-
It is probably

Wireless Weekly

“WIRELESS WEEKLY”
UNIVERSAL VALVE PANEL

Below appear four further circuits of the twenly possible
arrangements, using this panel as the main unit.
Constructional details weve given in Vol. 3, Nos. 1 & 2.

/
REACTIO

£
e

Fig. 5B.

FC Plug No. 4 ‘‘ out.”” AR Pluy
No. 3 ““out’’ for ordinary valve.
The reacfion coil may be tunetl
by means of a small capacity
variable condenser,. indicated by
dotted lines.

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

General Notes.

In this circuit glectro-magnetic
reaction is employed. The re-
action coupling must be adjusted
very carefully as the circuit oscil-
lates readily, and is therefore
liable to cause interference with
adjacent receiving stations. The
presence of oscillations can bpe
detected by the peculiar *‘ cluck
which occurs as the reaction
coupling is increased or as the
aerial terminal of the set is
touched with the moistened finger
tip. Modifications which may he
tried include connecting the tele-
phones between the —HT and
+LT, with a short-circuiting plug
between terminals 2 and 3; and
connecting the earth end of the
AT.1. and aerial condenser to
the positive side of the LT bat-
tery instead of to the negative.

CIRCUIT No. 6.—A CRYSTAL RECEIVER WITH L.F.
AMPLIFYING VALVE.

the most effective way of ampli-
fying signals which are suffi-
ciently strong to  actuate the
crystal detector, and, with care-

ful adjustment, should enable a
small loud-speaker to be operated
at distances of 8 or 1o miles from
a broadcasting station. It is a
very simple circuit to operate
and cannot cause any interfer-
ence with adjacent receiving
stations.
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The operation of this circuit
is. precisely the same as that
when. using a crystal receiver,
the only additional requirement

Y.

0-001yf
0-002pF #

Fig. 67,

being the adjustment of the fila-
ment rheostat. The effect of
-connecting a fixed condenser
(say, o.0005 uF) across the [P
and OS terminals .of the L.F.
transformer, as described in re-
cent *‘ Valve Notes,”” should also
‘be tried. /
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CIRCUIT No. 7.
HIGH FREQUENCY
AMPLIFICATION (WITH
REACTION) AND CRYSTAL
RECTIFICATION.
Connecting Up.

Grid condenser Plug No. 1

“ out.”  Grid leak Plug No. 2
“out.”” A.T.I. connected to £
and -—E terminals. Tune the

tuned anode coil (Lz) connected
to terminals P and 3, with
0.000z uF variable condenser in
parallel across the coil. Crystal
detector plugged into sockets 2

and 3. Telephones connected 1o
ternmnals 2 and 3. Both battery
straps in position., Plug No. 3

AR “ out” for ordinary valve.
FC Plug No. 4 *‘ out.” Variable
condenser o.o01 ulF, in parallel
across A.T.I. Fixed condenser
(0.002 uF), shunted across tele-
phone receivers.

General Notes.
This circuit employs the tunc:l

Connecting Up.

(X3

Grid cendenser ‘“in.”’  Grid
leakk, shunted (S.). Place crystal
detector in sockets Nos. 1 and 2.
Connect one telephone lead 1o
terminal No. 2, and the other to
the earth lead and the earth end
of A.T.I. Both battery straps
“in.”” ‘Connect grid coil to A2
and —E terminals. Connect re-
action coil to terminals P and 3.
Variable condenser (o.cor uF),

in parallel across A.T.I. Vari-
able condenser (o.0005 pF),
across grid coil.

Note.—This separate single

valve heterodyne can be readily
any

useel in conjunction with
cxisting valve receiver.

\ =

anode method of high-frequency
amplification, and, by coupling
the anode coil (L2) to the aerial
coil (A.T.L), reaction may bhe
obtained upon the aerial circuit.
Normally, a very slight coupling
will be required, as, when the
anode circuit is exactly in tune
with the aerial circuit, there is an
inherent tendency to oscillate.
If trouble is experienced due to
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0-00tpF

L2

(e ——— B k4
&= +

Fig. 78.

this, the coil L2 may be coupled
to the- A.T.I. in a reverse direc-
tion, which will ensure stability.

This circuit is particularly use-
ful for the reception of more dis-
tant stations, and -adding a
valve in this manner effectively
increases the range of the crystal
set, but a fair amount of skill in
adjustment is required to obtain
the best possible results.

CIRCUIT No. 8. —A CRYSTAL RECEIVER WITH
SEPARATE SINGLE-VALVE HETERODYNE,

General Ndtes.

The employment of a separate
heterodyne is particularly useful
in the reception of long waves,
where, owing to the amount of
detuning necessary with a self-
oscillating or autodyne receiver,
there is a considerable loss o
signal  strength. The local
oscillations are obtained by coup-
ling grid coil and reaction coil
together, and either of these coils
may be variably coupled to the
A.T.I. If this coupling is carc-
fully adjusted, care being taken

Y O OOIpF

AT.l.r0R CRYSTAL

S50

.;ﬁ.__._

to avoid too tight a coupling and
consequent radiation from the
aerial, signals from fairly distant
stations can be received, includ-
ing continuous wave trans-
missions, which would otherwise
be inaudible on an ordinary cry-
stal set. For the reception of
short-waves  the o.cor uF
variable condenser may be con-
nected in series in the aerial cir-
cuit, between the aerial end of
the A.T.I. and the aerial itself,
the coils L1 Lz and L3 consisting
of suitably wound basket coils.

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

' TO OUR NEW READERS.

Why not get the tack
nwwnbers and have a com-
plete set 7 We have then
all from No. 1. 74d. per
copy, post free from

RADIO PRESS, LTD.
Devereux Street, W.C,2.
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OW that the experimenter
Nis dealing from time to
time with valves which re-
filament

quire voltages  s0

widely different as the Wecovalve
(.8—-1.1 volts), the Mullard L.-F.
Ora and M.O. D.E.R. (1.8 volts),
D.E:V. and D,E.Q. (3 volts),
Ora and R. (4 volts), V24 (just
over 5 volts), and the various
of power

patterns amplifying

ENAMEL
RemoveD

/R.ES)STANCE WINDINGS
CoPPER STRIP
Fig. 1.—The Resistance.

valves, most of which take about
6 volts, the ordinary 5 or 6 ohm
rheostat does not enable him to
control the output of a 6-volt
accumulator, so that it can be
used with any of these types.
There are various ways of
overcoming _ the difficulty.
Special batteries may be used for
low tcmperature valves, or the
accumulator may be split up into
separate cells and a switch
arranged so that the E.M.F. can
be made at will 2, 4 or 6 volts.
The most satisfactory arrange-
ment, however, is to provide
some form of auxiliary resistance
which may be varied from about
30 ohms to zero. This, wired in

REALLY satisfactory
Atransmitting key is rather
expensive to buy, but one
that will be found most con-
venient to use, either for actual
transmission or for morse prac-
tice with a buzzer, can be con-
structed very easily in the work-
shop. As most of its parts can
be made from odds and ends from
the scrap box, its cost will be
very small indeed.
Fig. 1 shows the finished kev.
It will be seen that the travel can
be adjusted by means of the
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A NOVEL EXTRA RESISTANCE
FOR DULL-EMITTERS

9000000005000000000080400080000000080000csnstBR0000300800000009008036000000806006008008830

ess0ncosseceengy

series with the existing rheostat,
will enable one and the same bat-
tery to be used for all types of
valves that require filament
potentials between about .73
volts to 6 volts.

A very convenient form of
extra resistance is shown in
Fig. 1. The former is a piece
of 1 in. ebonite 4} in. long by
2 in. wide. The corners are
bevelled off, as shown, to malke
the winding of the wire evenly
and tightly, an easier matter.
Two strips of thin sheet copper
or brass 2} in. long and 2 in.
wide are cut out and fixed to the
lower edges at each side of the
former by means of countersunk
6 or 8 B.A. screws. The wind-
ings consist of about 120 turns
of No. 28 gauge enamelled
Eurcka resistance wire. As this
wire makes sixty-one turns to
the inch, the windings will occupy
about 2 in. if wound closely,
thus leaving space 1 in. or so at
the end of the former. The start-
ing end of the wire is passed
through a hole "drilled right
through the copper strips and the
former, and is soldered to both
strips. The other end is anchored
in the usual way.

The clips, the shape of which is
shown in Fig. 1, are easily made
from springy sheet brass, T-

“shaped pieces measuring 4% in.

across the arms and 1} in. from
top to bottom of the upright, arc
cut out and bent into shape with
pliers.

sessssisvssseseren

milled headed screw provided
with a lock nut, seen at the right
hand end of the bar, and that as
the return spring is also adjust-
able, the user can set the key to
suit both his speed and touch.
The bar should be preferably
of 5/16-in. square brass rod, but
if a four-inch length of this is not
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Fig. 2.—One of the Clips.

The clips are mounted 2 in.
apart either on the valve-holder
or on a small base of their own.
The enamel is now carefully re-
moved from the wire along =t
band about 32 in. wide at the
lower edge of the windings on
cach side of the former, in order
to ensure good contact with the
clips. This is easily done with
fine glass paper.

It will bz seen that when the
resistance is placed as shown n
Fig. 1, practically the whole of
the windings are in play. As it
is moved towards the right, less
and less extra resistance is
brought in, and when the copper
strip makes contact with both
clips, it is altogether out of
action. The extra resistance and
the rheostat can thus be worked
one against the other until
exactly the right voltage for any
particular valve is found, As the
current carrying capacity of
No. 28 Eureka wire is 1 ampere,
the resistance can be used for
controlling any ordinary type cf
*“ high temperature >’ valve, andd
may be employved in connection
with two or more dull emitters,
according to their current require-
ments. R. W. H.

to be found in the scrap box,
either }-in. or 2-in. rod will do
cuite well. Drill the rod as shown
in Fig. 2, tapping the hole for
the adjusting screw 4B.A. and
drilling the other two between
the horizontal faces 9B.A. clear-
ance. The hole made from side
to side, which is for the pivot
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pin, should be } in., for the pin
will be made of round brass rod
of this diameter, and it is im-
portant that it should be a good
fit,

The handle may be of any
shape that the ‘maker favours,
but one turned to the dimensions
shown in ‘the drawing will be
found very comfortable. Below
it is a disc of {-in. ebonite 1} in.
in diameter, which serves to keep
the hand frem coming into con-
tact with the bar.

The upper contact, a little
piece of platinoie;-is fixed into the

middle of the - underside of the’

9 BATAPPING. 4 BACLEAR.
p e Yo X 3 2
@ o N
o
<« 1" — 2% -
Hasg
Fig. 2.
bar, 1 in. from its end. The

lower contact is made by drilling
a suitable hole in the top of an
ordinary contact stud and insert-
ing a piece of the same inexpen-
sive, but quite efhicient, material.

The bridge should be filed out
of a piece of brass measuring £ in.

NE has to ‘‘ nurse ”’ ordi-
Onary dry cells a little when.

they are used for heating
the filaments of Wecovalves or
other dull emitters in order to get
the best out of them. Handled
with reasonable care they will
work satisfactorily and will have
a respectably long life, provided
that they are of ample propor-
tions, otherwise they will soon
become noisy and useless.

Fig. 1.—The wiring of the swilch.

It should be noted that if
two dry cells of equal size are
wired in parallel their life is from
two and a half to three times that
of one cell.

by 4 in, by % in.. The slot cut in
it “should be a dose fit for the
bar, and it should be deep enough
to allow the key to be fully de-
pressed without coming into cen-
tact with its lower edge. The
ends of the pivot pin should be
spread over slightly by tapping

L
I RETURN
I SPRING

DJUSTER
1%”
il " 1%
el
padogdglsd il ¥
5
Iig. 1

Figs. 1, 2, 3, showing

key and constructional

detarls, together with
wiving diagram.

with a hammer. Two 4B.A.
tapped holes are drilled .in the
lower side of the bridge for the
screws which secure it to the
ebonite base.

This base measures § in. by
24. The points at which 4B.A.

A SELECTOR

Normally, then, it is best to-
use two cells in parallel; but it is
also desirable to give them a
complete rest from time to time.
Fig. 1 shows the wiring diagram
of a switch which enables this to
be done without difficulty.

When the arm is placed upon
stud No. 1, cell A only is in cir-
cuit. Stud No. 4 brings in cell B
by itself. No. 3 is a dead stud,
which acts as an ‘* off ’’ point for
the switch. If the arm is turned
so that it rests upon both stud
No. 1 and stud No. 2, then both
cells' are "brought in connected in
parallel.

To make this switch (Fig. 2)
obtain a selector arm with knob
spindle and bush such as is sold
by advertisers in this journal for
about 1s., four studs 1 in, in
diameter and a pair of stop pins.
Dril] the holes for the studs with
centres §5-16 in. apart on the cir-
cumference of an arc of a circle

8a
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clearance holes should be drilled
are seen in Fig. 1. There are, of
course, two others as well for the
screws securing the bridge,

The adjuster is a 1-in. 4B.A.
screw with a milled head. A
milled ring nut put on below its
head serves to lock it once the
best setting has been found.
Below the point of the screw is a
second stud.

The return spring is a short
piece of coil spring, each end of
which is bent into a small, almost
closed hook. The lower fits into
a hole in a small piece of 4B.A.
studding screwed into the ebonite

‘LOWER

CONTACT
BRIDGE
—O
TERMINALS//'
Fig. 3.
base. The upper is attached to

a §-in, length of 4B.A. studding
which passes though the bar and
has a milled, adjusting ring nut.
The wiring.of the key-is shown
in Fig, 3.
R. W. H.

SWITCH FOR

&
e 3~ 4

Fig. 2.—The completed switch.

whose radius is the same as that
of the switch arm; this will
usually be 14 in. or 14 in.” Place
the stop pins so that the arm
cannot travel beyond the end
studs.

The switch is best mounted
directly on the battery box. A
piece of hard wood 2% in. by 2 by
4 in. thick makes an excellent
base for it. It is unnecessary to
use ebonite owing to the low vol-
tages that it is called upon to deal
with, but soft or unseasoned wood
should be avoided.

R. W. H.


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

Degember 26, 1923

R R KT TR PR PP tnecey

A

RECEIVER

By A. D. Cowper, M.Sc.,
Staff Editor.
Some notes on a circuil of especial
interest do those who are experi-

menting in shori-wave
reception.

R L < TR R T T

HOSE who served with the
I Wireless Section of the
Royal Air Force during the
late unpleasantness, may recog-
nise the type of short-wave re-
ceiving circuit illustrated here;
but it does not appear to be very
well-known amongst amateurs.
It is a commonplace that with
extremely high-frequency waves
the grid-to-filament capacity of
‘the ordinary valve is responsible
for a serious loss of signal-
“strength. This is ‘accentuated if
further capacity is introduced by
‘the tuning device, as, for in-
stance,” a tuning condenser in
parallel with the: A.T.L For
this- reason, - special. types of
valves in which the filament con-
nections are kept as remote as
possible from ‘the grid (and
RoToR % Stator

50 TuRNS EACH
N926.D.CC.

ROTOR & STATOR
30 TurNS EACH
N®20 EnamMEL.

SorFT DutcH
Vi

V4

Fig. 1.—The cirvcuit arvangement.

plate) have been developed, such
as the Marconi tubular type of
valve, which is particularly suit-
able for short-wave reception.

A good deal can be done, how-
ever, to minimise this loss by
using a series condenser of fairly
small value. In the circuit here
described, this principle has been
taken to the logical limit by
using the grid-to-filament capacity
of the valve itself as the small

SHORT-WAVE

Wireless - Weellly

Fig. 2.—4 pictorial representation of the circuit shown in Fig. t.

series condensér, and tuning
by means of a variometer
placed in series in the aerial
circuit.

By this ingenious device the
ordinary type of bulbous valve
can be used quite successfully in
reception down to about 100
metres wave-length. Reaction
must almost - necessarily be ob-
toined by means of a tined-anode.
With low-resistance variometers,
and particularly by the use of
easily oscillating * soft *’ valves,
no difficulty is experienced in
bringing up reaction to-the oscil-
lating point, if necessary for auto-
dyne reception of C. W. Morse.

An extra advantage, from the
point of view of the amateur with
limited resources in the way of
apparatus, is that by this
arrangement of a series vario-
meter, the ordinary tuning units
provided for broadcast reception
can be used, without modifica-
tion, for occasionally listening to
the numerous transmissions on
about 180 to 230 metres nightly
committed to the ether by experi-
mental 1o-watters. Even with a
P.M.G. " type - of double-wire
aerial, of o.0003 uF capacity,
there is no difficulty in picking
up, e.g., South-East London
transmitters at a point in outer
N.W. London, on a single Dutch
valve with 20 volts on the plate,
at comfortable strength in the
‘phones—after broadcasting has
finished for the evening.  This
does not represent exactly any
record in reception, but merely
indicates what can be done at any
time on a fairly ‘“ heavy '’ .aerial
and without any -special short-
wave equipment.

A particular point to notice is
the extraordinarily low. value of

81

the second grid-leak type of re-
sistance right across the grid and
filament. Experiment  shows
that this is necessary. The valuc
does not appear to be critical but
it must be much lower than one
would expect and the ordinary
anode -resistance of around
50,000 ohms suffices. With soft
valves, the regular grid-leak can
often be omitted altogether,
although the writer found that,
with a soft Dutch valve, a
2-megohm Dubilier leak slightly
improved clarity of reception.

The aerial variometer:-must be
of low H.F. resistance, as other-
wise the set will not oscillate at
all. A large variometer wound
with No. 22 d.s.c., about 6o
turns each, on rotor and stator,
offered far too much H.F. re-
sistance. A Bowyer-Lowe vario-
meter, of the ebenite tubé type,
stator about 4 in. diameter,
wound - with No. 20 ~enamel-
cevered wire, was very success-
ful. The plate variometer was of
the small moulded composition
type with internally-wound stator
(about 3 in. diameter) and ball
roior, rewound with No. 26
d.c.c, about 5o turns each.

With the soft Dutch valve,
both filament temperature and
plate voltage were, 4as usual,
rather critical, but the results
were well worth a little trouble in
adjusting these.  The  filament
volts were less than 3.5, for best
reception and easy oscillation.

The wave-length range of the
set as described, with'a P.M.G.
double aerial, was from below 100

to about 250 ‘metres, and it
oscillated ‘readily - within this
range with 20 wvolts H.T.,

and proper setting of the plate
variometer.
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able to change quickly from

tuned anode to resistance
capacity coupling on the high-
frequency side of the set.

Fortunately, it is very easy to
make a fitting which will allow
one coupling to be exchanged for
the other in a moment. A little
thought will show that the two
are similar, the only real differ-
ence being that in the one a tuned
circuit, consisting of inductance
and variable condenser in parallel,
is interposed between the plate
and the H.T. + lead, whilst in
the other its place in this circuit
is taken by a fixed non-inductive
resistance with a value of about
80,000-100,000 ochms.

IT is most convenient to be

i

v’o PLATE

Fig, 1.—Showing switching method for
culting out condenser.

All that we have to do then to
solve the problem of interchange-
ability is to design a resistance
that can be plugged in in place of
the usual anode coil, and to find
some way of removing capacity
due to the tuning condenser. This
latter we need not wcrry about,
if the condenser is specially de-
signed to have a very low
minimum value; it will be suffi-
cient to set it at zero. In most
condensers, however, the mini-
mum is at least ten per cent. of
the maximum. With a condenser
of the ordinary type, therefore,
it is best to provide a simple
switch to enable the capacity to
be cut out, as shown in Fig, 1.

..................................................
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TUNED-ANODE OR RESISTANCE
CAPACITY COUPLING f

Details of the plug, which
takes cartridge resistances of the
standard type, are shown in
Fig. 2. The body is a piece of
3-in. ebonite, 1% in. long and $ in.
deep. Two 1-in. holes, } in. deep,
are drilled, as shown, and the
holes are continued size 4B.A.
clearance. For mountings that
take standard De Forest coils the
holes will be 9/16 in. apart.

Insert a plug into one and a
socket into the other; they will
be found to be a gcod driving fit
for the }-in. holes. Fix them in
place by 4B.A. screws driven
through from the sides, as shown,
Now, through the holes at the
top, drill and tap a 4B.A. hole
in the top of both plug and
socket.

Cut out two little L-shaped
picces of sheet brass, drilling a
4B.A. clearance hole in onc arm
and a 3/16-in. hcle in the other.
The clips should be of such a
length that when they are

mounted by means of 4B.A.
screws, driven through them into

Fig. 2.—Constructional details of
the plug.

plug and socket, their upright
arms are about 2§ in. apart. A
cartridge resistance can now be
slipped into place, its pointed
ends fitting into the 3/16-in.
holes. When this is done the
device is ready for use (Fig. 3).

Fig. 3.—The finished plug.

It must be remembered that a
higher anode voltage will now be
needed for the high-frequency
valves, in order to compensate
for the drop that occurs across
the large resistance introduced.

Should the constructor not
desire to go to the expense of
cartridge resistances, he will find
that very gcod results can be
obtained by using in their stead
match sticks that have been
dipped in Indian ink and allowed
to dry. These should be slightly
pointed at the ends, 3/32-in.
instead of 3/16-in. holes being
drilled in the brass to receive
them.

Where resistances of different
lengths are used, it is best to cut
slots instead of drilling plain
holes in the horizontal arms of the
clips. Their distance apart can
then be adjusted to a nicety.

R. W. H.

B A T qgrerenas Foeseiaennnigan

“PICTORIAL WIRELESS CIRCUITS.”

Will cur readzrs kindly note that as a vesult of the unexp-ci-dly large demand for “ PICTORIAL

WIRELESS CIRCUITS,” by

swald J. Rankin, the first edition is now out of print, and

cwing 3 the disorganisation produced by th: Christmas holidays there will be some delay in the
preparation of a sccond cdition.

Prospective purchasers are therefore requested to withhold their orders until January 14th.

heeniimesetesiaes S T L R T PP
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A SIMPLE CW. AND TELEPHONY
TRANSMITTER !
By E. REDPATH, Assistant Editor.
¢ Constructional details of the instrument illusivated and described in our last issue.
A e R < Strt> SO - )

l AST week was given a brief

description of the action

which occurs when the
transmitting key is depressed
and with_ the arm of the
3-point switch S;, upon the
centre stud, as shown in Fig. 2.
If this switch is now moved
to the upper stud and the key
is depressed, the microphone
M and the primary T, of the
microphone transformer are con-
nected across two cells of the
6-volt battery, that is to say,
4 volts are applied to the micro-
phone, which, if spoken into,
causes a variation in the current
flowing through the primary T,,
sets up induced currents (of
higher voltage) in the secondary:
T.. -and so varies the grid
potential in accordance with the
original speech. This is known
as modulation, and this particular
application as *‘ grid modula-
tion.”” - The object of the fixed
condenser C; (capacity 0.001 pl},
shunted across the secondary of
the transformer, is to bye-pass
the  high-frequency currents in-
duced into. the reaction coil
from L..

If the. arm of the 3-point
switch S. is moved over on to the
lowest stud, the buzzer, repre-
sented - at- B in Fig. 2, in series
with the primary T, of the micro-
phone transformer and the trans-
mitting- key K, is connected
across one cell of the filament
battery, so that when the key is
depressed, the buzzer operates,
causing varying voltages to be
applied to the grid via the micro-
phone transformer, thus produc-
ing what is known as ** buzzer-
modulated »* C.\V.

The Tuning and Rexction Coils -

These. items, which, together
with a variable condenser (0.0005
pF), form the complete tuning
arrangements, should be con-
structed first as, when completed,
they may be temporarily con-
nected up and tested. This will

=

Fig. 3. Shewing the avrangement of components inside the cabine’.

ensure that they are quite satis-
factory, both as regards the
generation of oscillations and,
provided a wavemeter is avail-
able, the range of wavelengths
covered, before they are fitted in
place in the transmitting set.

The materials required are as
follow :—

I ebonite or wax impregnated
cardboard tube, 41 ins. long by
2% ins. diameter ; about 4 ozs. of
No. 20 S.W.G.-d.c.c. copper
wire ; 1 wooden ball former to the
dimensions given in Fig. 4 (b),
complete with No. 2 B.A. brass
spindles, nuts, washers, ebonite

83

knob and dial, and about 1 oz. of
No. 3r or 32 S.W.G.-d.c.c.
copper wire.

Full particulars of the windings
of the aerial coil, the closed cir-
cuit or primary coil and the reac-
tion coil (which is to be fitted so
as to rotate through 180 deg.
inside the primary coil at the posi-
tion indicated by the dotted
centre line) are given in Fig 4 (a) -
and (b).- The actual procedure to
be adopted in winding,  securing
and tapping coils of this descrip-
tion has becn given so frequently
that it is not necessary to repeat
the details here. d
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AERIAL COIlL

PriMmARY Coit

L o

- 34 RNS N%220 5. W.G. ‘EACH 12 TURNS
D.C.C. - 5 - Four TuRN 220 SW.G. D.CC.
TAPPINGS. A

Figs. 4 (a) and (b). Details of the tuning and reaciion coils.

In Fig. 4 (a) is also shown a
method of securing the completed
coil to the back of the panel by
means of two No. 4 B.A. counter-
sunk-headed brass screws with
small ebonite distance pieces, and
nuts and washers inside the card-
board tube. @ When completed,
all the windings should receive a
coat of thin shellac varnish.

Preliminary Test.

When the varnish on the coils
is thoroughly dry, a simple pre-
liminary test may be made by
connecting up in accordance with
the diagram, Fig. 5. With
cverything connected as shown,
set the variable condenser in the
primary circuit to its maximum
value, close the key or switch and
vary the coupling and ‘‘ sense ”’
of winding of the reaction coil
with respect to the primary coil,
until the maximum glow is ob-
tained in the lamp, which should
be an.ordinary 2 or 4-volt pocket
flashlamp bulb.

With a high-tension supply of
100 volts only, the lamp will not
flash brightly, but quite a good
glow should be obtained. Keep-
ing the key or switch closed,
reduce the capacity of the variable
condenser gradually, adjusting
the coupling of the reaction coil
simultaneously and note where
the set ceases to oscillate, which
indicates the minimum wave-
length obtainable. The coils and
variable condenser may now he
cdisconnected from the valve panel,
batferies, etc., and, if a suitable
wavemeter is available, the range
of wavelengths over which oscil-
lations were obtained, may readily

be determined by connecting a
crystal detector in series with a
pair of telephones, across the

v.0005 uI variable condenser, and
operating the wavemeter in the
vicinity of the primary coil.
purpose
noting

will be
the actual

No useful
served by

é AERIAL con

3

!

i
-

| S
-2l

REACTION
can

e
1
1
[}
i

Fig. 5. Circuit arrangement for
preliminary test.

coupling of the reaction coil as,
when the aerial coil is subse-
quently connected to aerial and
carth, and energy is being trans-
ferred from the primary coil to
the aerial, a considerably tighter
reaction coupling will be required.
The sense or direction of the reac-
tion coil winding may be noted,
however.

December 26, 1923

Thg Microphone Transformer.

The transformer fitted in the
original set and clearly visible in
the photograph Fig. 3, is one of
the ex-Army type. Similar trans-
formers are obtainable from
dealers in  Disposal Board
materials, or, if preferred, a very
suitable one may be made in
accordance with the details given
in Fig. 6, in which case the
following materials will be re-
quired :—

2 ebonite end-pieces, 1} ins.
square by 3 'in. thick, having a
7-16th in. centre hole in each.
An iron core, assembled so as to
be a tight fit into the 7-16th in.
hdole in the ebonite end-pieces, and
consisting of soft iron wire (No.
22 ‘or ' No. 24 SW.G.); about
2 ozs. No. 26 S.W.G.-d.s.c. or
No. 28 S.W.G.-d.c.c. copper wire
for the primary winding; about
4 ozs. No. 38 S.W.G.-d.s.c.
copper wire, for the secondary
winding, and a supply of thin silk
insulating tape and (to finish off
the transformer) some Empire
tape or Empire cloth.

The iron core is first to be care-
fully insulated- by being tightly
bound with the thin silk tape.
The primary winding is to consist
of 150 to 200 turns of the wire
specified, “wound closely and
evenly over the tape upon the
core, after which the complete
core should be immersed in
molten paraffin wax, removed,
and all surplus wax drained oft.

Over the primary winding-is ro
be wound another layer of silk
tape, and, the two ebonite end-
pieces having been tightly sécured
in position, the whole should be
mounted in a winding device of
some kind and the secondary
winding of from 6,000 to 8,00c
turns of the wire specified should
be put on as smoothly and evenly
as possible over the insulated
primary winding. s

[To be concluded next week.]

6.BA.SCREWS 8¢
WASHERS.

_)ja/s;]s /TAPPEp N°4.8.A.

ke 4II

&7ig. 6. Construction of the microphone transformer.
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HEN testing the merits
W of rival crystals one re-

quires a simple holder of
some kind which will allow them
to be changed as easily and as
rapidly as possible. One cer-
tainly could not set each in
Wood’s metal, and even the type
of cup in which the crystal is re-
tained in place by means of three
screws does not allow changes to
be made quickly enough for the

urpose.

i Apovery simple holder can be
made, as shown in the drawing,
from a short piece of wire of
about No. 16 gauge. The wire
should be as springy as possible,
and ‘it is desirable that it should
be tinned in order that the con-
tact may not be spoilt by a coat-
ing of oxide. - The stiff wire sold
for’ making connections beneath

has the unwelcome experi-

ence of burning out a valve
sooner or later through careless-
ness in inserting it into the
holder. We all of course know
the very sound rule that the H.T.
battery should be switched off
when a valve is being changed,
but when we are in a hurry most
of us honour it more in the
breach than in the observance.
Safety fuses protect the valves
to a great extent from such ill-
treatment, but the difficulty about
them is that their current carry-
ing capacity does not suit every
type of valve. If, for example,
one fits a fuse which will burn out
at .75 ampere, it will protect Ora
and similar valves admirably, but
it will not be of any use with such
dull emitters as the D.E.3 or the
Ediswan A.R.0.6, which are de-
signed for a maximum current of
.06 ampere. Nor would such a
fuse allow “ R 'valves to be
used on the set, for these, even
when new, pass 2 ampere, and
when they have aged a little their
requirements are considerably
greater.

!- LMOST every experimenter

The best way is to design one’s. .

valve holders so that a short
circuit is practically impossible.
A simple way of doing this is

the surface of panels will be
found to answer admirably.

Take a piece about 8 in. in
length. - With the aid of a 2B.A. -
drill or some piece of round metal
of about the same size form a
loop as shown at A in the draw-
ing. Now separate the eads for

The crystal holder.

a sbort distance, afterwards
bringing them back and across
each other. Quite close to each

shown in the drawing. Stan-
dard valve legs are used, those
for the grid and the two filament
connections being inserted in the
ordinary way into 4B.A. clearance
holes and secured with nuts. The
plate leg, however, is treated

g

Safety valve pins.

The safety valve holder.

quite differently. . Its socket is
cut off quite short and it is passed
through a suitable die so that a
male thread is put on to its lower
half. As valve legs vary in ex-
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end form a loop about 1 in. in
diameter.

The holder is fixed to the panel.
of the detector by a scréw’ drivei
through the loop-A. = To insert a
fresh crystal simply press the
points B and C with thé finger
and thumb. The jaws will then
open and the crystal can be
slipped into the lgop, which will
grip it firmly.

It is important that the crystal
should not be handled, for even
the cleanest fingers have a thin
coating of grease, which is de-

posited upon the crystal and may

detract greatly from its sensitive-
ness. Insert the crystal in this
Pick it up with a pair of
tweezers and dip it into rectified

spirit. Do not use n.:thylated
spirit or petrol, since both of
these  contain solid . impurities

which will be deposited upon the
crystal.  Wave it about in the
air for a moment until it is dry,
then, still grasping it in the
tweezers, place it in the clip.

R. W. H.

I I TPt A

ternal diameter, one cannot give
a size of thread that will suit all.
A hole tapped with the same
thread is then made in the ebonite
panel in_the proper place ang thi
leg is screwed home so that its

‘top is } in. or so below those of

the other three.

An alternative and perhaps a
simpler method in which no
screwing is required, is shown
in the accompanying drawings.

It will be seen that so long as
the valve is not tilted right over
whilst being inserted into the
holder it is now impossible to
apply H.T. to.the filament, for
the other three prongs must be
pushed well home before the
plate pin can make any contact at
all with its socket. Care must of
course be taken to arrange the
height of the plate leg so that
its prong makes good contact
when the valve is pushed homé.
A holder of this type may at first
sound rather elaborate, but it is
nevertheless a very .useful and

precautionary device.
R. W. H.
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should

OW that the Postmaster-
NGeneraI has to some extent

relaxed his regulations re-
garding the use of reaction upon
broadcast wavelengths, interest-
ing new fields for experiment
become available. The relaxa-
tion in the regulations, of course,
does not entitle one to make a
set a nuisance to one’s wireless
neighbours, but it cdoes enable
circuits to be used which were
previously forbidden, but which
may now be employed provided
that ¢* all reasonable care is taken
to prevent radiation.”” The carc-
ful experimenter may therefore
use circuits which employ re-
action on the aerial circuit, but
it is most important that he
familiarise himself with
the methods of assuring that no
radiation is taking place. Cer-
tainly, no one -should use such
circuits until he feels confident
that he knows how to ascertain
when a circuit is oscillating, and
how to adjust it so that any self-
oscillation which may occur shall
be only momentary.

One of the surest tests for self-
oscillation is that known as the
wet finger test, since by this
means one is enabled to ascertain
whether oscillation is taking
place actually in the aerial cir-
cuit,” and not merely in one of
the intervalve circuits. A
moistened finger is applied to the
aerial terminal with the receiver
in the operating  condition, and
the sound thereby produced in the
phones is noted.- If a strong,
distinct click results upon touch-
ing the terminal and upon remov-
ing the finger, you can feel fairly
certain that oscillations are flow-
ing in the aerial, and that radia-
tion is taking place. The reac-
tion coupling should be imme-
diately loosened by separating

A SINGLE VALVE
AND
CRYSTAL RECEIVER
By G. P. KENDALL, B.Sc., Staff Editor.
B e <

the coils more widely, and it
should be noted at what point
the self-oscillation ceases. At
this point, of course, the finger
test will cease to produce strong
clicks and will give only ex-
tremely faint ones. A variety of
other indications may be used,
only a little experience being
necessary to recognise them.
For example, in a receiver in the
oscillating condition, there will
usually be heard a slight rustling
noise as a result of the partial
heterodyning of the continuous
stream of small atmospherics,
battery noises, etc.

In receiving telephony, more-
over, if the receiver oscillates,
speech will almost certainly be
heard in a somewhat distorted
fashion, and upon varying the
tuning some sound of the carrier
wave will be heard.

One of the earliest, and still
one of the most efficient, single-
valve circuits employing reaction
is that shown in the accompany-
ing circuit diagram, Fig. 3. The
valve functions as a high-fre-
quency amplifier, the anode cur-
rent traversing a tuned circuit,
L., C,, in which the amplified
oscillations are built up, provided
that the inductance and capacity
are of the correct values to tune
in the desired signals. Reaction
is provided by coupling the anode
coil L, to the aerial coil L., it
being necessary to couple these
two coils in the correct sense, as
is usual in reaction circuits. A
practical point which may per-
haps be mentioned at this junc-
ture is that this circuit is one in
which it is sometimes a little
difficult to ascertain if the coils
are connected correctly. It is
often found that the set will
oscillate, whichever way the coils
are connected, but much more
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Fig. 1.—The

freely.and controllably when they
are connected in one particular
sense. The reason, of course, is
that there is considerable capa-
city between the two coils, and
that this serves to make the set
oscillate in the ordinary manner
of a reaction condenser.  The
experiment should, of course, be
tried of reversing the connections
to one of the coils, and ascer-
taining in this way which is the
correct connection to obtain both
capacity and magnetic reaction.
Connected across the tuned-
anode circuit are the crystal de-
tector and telephones. No tele-
phone condenser is shown, since
the writer has not found it of
any benefit in this circuit.

As in all simple circuits, to ob-
tain the very best results it is
necessary to acquire a certain
amount of skill in the handling
of the receiver; but given this,

remarkably good results can be .

obtained.  Upon a reasonably
good outside aerial, and given
fairly favourable conditions, it is
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Constructional details are given in

this article of a very simple receiver

employing the newly z'ntrodggéd Myers
Valve,

Umpleted receivey.

1

-

possible to receive all the broad-
casting stations, not very loudly,
but at readable strength. As an
example of its powers may be
quoted the fact that it was with
the aid of this circuit that the
writer first succeeded in picking
up the Dutch concerts in the
North of England scon after the
Hague station commenced work
upon its early very low power.
Actually, such long-distance re-
ception demands an exceedingly
critical setting of the reaction, a
@ood valve, suitable values of
high-tension and low-tension sup-
ply, a good crystal detector, and

:8SO On.

The receiver illustrated in the
photographs, Figs. 1 and 2, was
designed to incorporate this cir-
cuit in-such a way as to simplify
the construction as much as
possible. The assembly takes
the usual experimental form of
an arrangement of bought com-
ponents upon a baseboard, and
the wiring is all of the ‘* above
board ”’ type. ‘The whole of the

&

components, with one exception,
were purchased, and the actual
construction and wiring of the
set occupied rather less than one
afternoon. The only component
which actually required to be
made was the holder for the
valve, and this was necessitated
by the fact that one of the newly-
introduced Myers valves was
used. These valves are of the
tubular pattern, and are held be-
tween four clips, which make
connection with four contacts in
the composition ends of the
valve. Clips for the purpose are
supplied with these valves, and
the making of the holder merely
consists in cutting a strip of
ebonite 6 in. long, 1% in,
wide and 1 of an inch thick. The
holes for the clips were drilled
by means of a template, and the
ebonite strip was mounted upon
the baseboard by means of two
wood screws. The strip is
spaced above the surface of the
wood to a height of about } of
an inch to allow room for the
wires to pass beneath for the con-
nections, hy inserting two thick
washers through which the wood
screws are passed. If any diffi-
culty is experienced in obtaining
suitable washers, two brass nits
of 2 B.A, size will serve perfectly
well, . The construction and
method of mounting of these

valves -is" such that the capa-
city between electrodes s
very much less than that

of the four-pin type, and it
may therefore be expected that
they would give better results as
high-frequency amplifiers. The
one used in this set certainly gave
very good results in this capacity.

The wooden base upon which
the set is assembled is of
polished mahogany & of an inch
in thickness, 14 in. long, and

NN NG

7 in. wide. Two cross-pieces
are fitted to its ends, 7 in. long,
14 in. wide, and } an inch thick.
These serve the purpose of lift-
ing the baseboard itself clear of
the table upon which the set inay
stand, in order to make room for
various projecting nuts, screw-
heads and connecting wires, etc.,
upon the underside.

The terminals of the receiver
must, of course, be mounted in
some way upon this baseboard,
and it is worth a little considera-
tion to see how this may best be
done to procure good insulation.
If the constructor feels quite con-
fident that his sample of
mahogany has good insulating
properties—that is, that it is well
seasoned and thoroughly dry—it
may be simply varnished, well
dried, and then the terminals can
be mounted directly in the wood.
This, however, is a somewhat
risky proceeding, since it is very
difficult to tell without the aid of
measuring instruments whether
any given sample of wood is
satisfactory from the insulation
point of view. A cheap method
of ensuring that the insulation is:
fairly good is to drill all the holes
for the terminals perhaps a
thirty-second of an inch larger
than is necessary to insert
the terminal, and - then, before
screwing up the nut and washer,
fill the hole surrounding the
shank with very hot liquid paraf-
fin wax. The wax will thor-
oughly impregnate the wood and
provide quite good insulation.

A neater and more workman-
like method which is slightly.
more expensive is to use the
cbonite bushes sold by a number
of firms for the purpose of
scparating “each terminal from
the wood.  When using these
bushes it is necessary to drill for
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each terminal a § in. hole, after
which the two halves of the bush
are inserted from top and bot-
tom, and the terminal passed
through and screwed up. = The
arrangement actually adopted by
the writer, as may be seen from
the photograph, consisted in the
use of the ebonite terminal plates
now upon the market.  These
accessories are extremely useful
in making up experimental re-
ceivers, and each one consists of

%THEL et

Fig. 3.—The circuit.

a short strip of ebonite } of an
inch thick, upon which two or
more - terminals are mounted:
The terminals are mounted in
such a way that their shanks do
not project below the level of the
under-surface of the ebonite
strip, and two screw holes are
provided so that the block can be
easily screwed down upon a
wooden base. These will be
found particularly -convenient,
since each terminal is double,
being provided with two nuts.
In the lower nut the internal wir-
ing of the set is clamped, while
the upper nut is left free to
accommodate external leads.

This, coupled with the fact that
all the other components used
have terminals or convenient
screws, enabled the whole wiring
of the receiver to be done with-
out soldering: This, of course,
is not in general desirable, but
provided that all the terminals
are well tightened up, the ends
of the wire thoroughly cleaned,
and so on, it may be regarded as
permissible..

Since the adjustment of the re-
ceiver is somewhat delicate, the
controls must be easy of access
and manipulation. The coil
holder, for example, should be
smooth and easy in action and
provided with a long handle to
keep the operator’s hand away
from the coil, and to provide
leverage for its movement. A

\

particularly convenient pattern is
made by Messrs. Burne-Jones,
one of their make being_shown in
the photograph. This com-
ponent was attached to the base
by means of two wood- screws
through the holes provided in its
angle brackets.

It is important that a really
good crystal should be employed
in this circuit, since much of its
efficiency is dependent upon this
component. It is a great con-
venience to fit one of the double
pattern with a change-over
switch for using -either of two
crystals. One of these is illus-
trated in the photograph, and it
will be seen that each half con-
sists of a very simple but effec-
tive detector of the cat-whisker
type, the change-over- switch
being fitted at the end of the de-
tector. - One can -thus secure a
rough adjustment ‘upon one of
the crystals, switch over to the
other and get this in adjustment,
and then change back and forth
from one to the other, improving
each at each change-over until it

* is difficult to improve the results

of either beyond the point which
has been attained. You may
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positions of the filament - re-
sistance and the crystal detector
upon the board should be noted
and adhered to, since it was
chosen with some care to make
the operation of the set as simple
as possible. The crystal de-
tector is obviously a component
which is frequently adjusted,
whereas the filament resistance is
not often touched, and was there-
fore placed further to the rear.
Little details of this sort are of
considerable importance in.such a
simple set as this in view of the
previously mentioned fact that
somewhat critical -adjustments
are necessary, and therefore it is
to be expected that hand capacity
effects will be present in the set.
The whole arrangement of the
parts has been made in such a
way as to minimise these latter.

The two variable condensers
employed - are of o.0003 uF
capacity, this size having been
found to give the greatest con-
venience of handling. To adopt
the actual method of construction
shown, it will be necessary to ob-
tain two condensers with square
ebonite top and bottom plates.
The necessity for square plates

e

nn

Fig. 4.—Wiring diagram of the receiver.

then feel sure that a reasonably
good point has been found upon
each crystal.

Such a detector, also, provides
an interesting means for carry-
ing out real comparative tests of
the virtues of different specimens
of crystal.

The filament resistance em-
ployed must also be of the board-
mounting type, that shown being
obtained from Messrs.
McMichael.  There are, of
course, a number of other good

patterns available. The relative

88

will be apparent upon an ex-
amination of ‘the photograph,
from which it will be seen that
the condensers are mounted in an
edgewise position, the actual
method of attachment being to
pass short pieces of stout copper
wire through the holes in the
ebonite top plate which were in-
tended for attaching to a panel;
these pieces of wire are then
taken down  through holes in
the wooden board and twisted up
tightly beneath.
{€oncluded on page go.)
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The next paper was delivered
by Professor C. L. Fortescue,
M.A., M.I.LE.E. on the subject of
** Sources ‘of Distortion in the
Amplifier.”’. Professor [Fortescue
shcwed very clearly how distor-
tion may be produced in the pro-

cess  of amplification by the
fcllowing causes :
(a) Curvature in the valve

characteristics.

(b) The use of intermediate cir-
cuits having more or less clearly
defined natural frequencies.

(¢) The unavoidable reaction
effects present: in .most note
magnifiers.

(d) Unsatisfactory reproduction
in the last {output) transformer.

Taking these causes indi-
vidually, it was demonstrated that
to reduce the first it is necessary
to use valves possessing a long,
straight portion upon their
characteristic curves, to adjust
the mean grid potential to near
the centre of this part, and to
prevent grid current. The effect
of the latter in cutting off the tops
of the positive half-cycles was
very clearly illustrated by means
of oscillograph records.

Trouble (b) arises in the case of
transformer coupled amplifiers,
and leads to the over-emphasising
of such frequencies as correspond
nearly to the natural period of the
windings. The trouble is natur-
ally more pronounced the larger
the number of stages of ampli-
fication that are used.

Reaction effects are greatest in
transformer - coupled amplifiers,
and are attributable to the
capacity between the valve elec-

trodes. The effect of this re-
action 1§ that with sustained
waves the frequency which

renders the system most nearly
unstable attain to a higher ampli-
tude than waves of other fre-
quencies.

The pure resistance amplifier is
not entirely immune from the
effects of reaction unless the con-
denser across the H.T. supply is

SPEAKERS
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PURPOSES

Below are given further summaries of a series of several intevesting papers recently delivered
before the Institution of Electrical Engineers and the Physical Society of London
(Concluded from Vol 3, No. 1, page 19.)

very large indeed. Under certain
circumstances, also, if the
capacity across the anode resist-
ance is appreciable a resistance
amplifier will howl, owing to self
oscillation being set up ia the
same way as in the ¢ Kalliro-
tron.”’

e

The
Magnavox
Loud Sgeaker

Distortion in thc last stage is
not infrequently a source of
serious trouble for two reasons :

(a) The amplitudes are large.

(b) The ‘‘ load * on the output
transformer, viz., the winding of
the loud speaker, is inductive, and
this inductance is not constant.

In his concluding remarks the
speaker stated that with properly
designed valves and circuits it
does not appear that any serious
distortion can be charged against
the amplifier. Valves giving con-

siderable power output must,
however, be used in the last
stage.

Some resonance effect seems
unavoidable in the transformers,

89

NN NN

FOR WIRELESS

Wireless Weekly
s

OO N L

ONCNNNONONONNNNO B

and may be accentuated by. re-
action. The presence of this
effect, however, may be an
advantage owing to the fact that
it can be used to some extent to
compensate for defects in other
parts of the equipment.

The next speaker was H. L.
Porter, B.Sc., whose paper was
entitled, * The Acoustical Prob-
lems of the Gramophone.”
Exigencies of time prevented the
reading of more than a small part
of this, and after an interval the
discussion was continued by a
paper on ‘‘ The Relative Import-
ance of Each Frequency Region
in the Audible Spectrum —
Mecasurements on Loud -
Speakers,”” by E. K. Sandeman,
B.Sc.

This paper included a series of
curves showing the relative im-
portance of the. different fre-
quencies composing speech when
considered from the view point
of :

(a) Intelligibility.

(b) Naturalness of reproduc-
tion.

(¢) Reproduction at
volume.

The curves showed that the fre-
quencies between about 200 and
2,000 per second are the crucial
ones which carry the greater part
of both the energy and the
‘“ intelligibility *’ of speech. The
actual meaning of the curves was
demonstrated in a very interesting
manner by means of the Western
Electric public address system.
The speaker gave a part.of his
discourse from an adjacent room,
his voice being made audible from
two large loud-speakers. Certain:
filter arrangements were con-
nected in circuit which had the
cffect of suppressing certain
definite and calculable fre-
quencies, and the effect was clear
to the whole audience. When all
frequencies below 500 cycles per
second . were . suppressed the
speech lost a certain amount of
naturalness, but the intelligibility

correct


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

Wireless Weelly

was still good and the articulation
sounded quite clear. On cutting
oft all above 2,000 ‘the speech
became muffted and nasal but was'
still intelligible.  All frequencies
below 1,500 were next sup-
pressed, and the result was
almost unintelligible, with much
distortion and ringing. In the
last experiment all above 500
were cut off, and the speech was
then found to be practically
destroyed.

The second part of the paper
was concerned with the measure-
ment of the energy output of
loud-speakers, and showed how
this may be done hy placing in
front of the horn at a fixed dis-
tance an electro-static. micro-
phone whose output has been cali-
brated. An interesting point
which arises with this method is
in connection with the production
of ‘‘ standing waves ’’ in the air.
This was demonstrated, the audi-
ence being instructed to close one
ear and listen to a note emitted
by a loud-speaker. It was found
easy to find a position in which
no sound -ceuld be heard in the
car remaining open, although on
moving the head a few inches the
note was heard loudly.

The next contribution to the
discussion was a paper on ‘“ The
Overtones of the Diaphragm of
a Telephone Receiver,’”’ by Pro-
fessors J. T. MacGregor-Morris,
M.1.E.E., and E. Mallett, M.Sc.
(Eng.), M.LE.E. This paper
demonstrated that the diaphragm

very commonly vibrates in a com-
plicated manner, rather than in

the assumed simple up and down’
" motion.

Experiments were per-
formed with sand scattered upon
a vibrating diaphragm, which
assumed the geometrical arrange-
ments known to physicists as
Chladni’s figures, and indicated
the particular system of over-

The Gaumont Loud Speaker.

tones to which the diaphragm
was responding.

A paper entitled *° Auditorium
Acoustics and = the  Loud-
Speaker ”” was then read by
G. A. Sutherland, M.A.

The -effects of reverberation
and sound-absorption or decay
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were considered in detail -by- this
speaker, and he showed that these
effects are of great importance in
satisfactory  reproduction  of
speech and music. If the audi-
torium is exceedingly resonant
the reverberation effects will be
so pronounced that successive
notes and syllables will be pro-
longed and interfere with each
othet, whereas if {he absorbing
power of the room is too great
there will be a lack of continuity
in speech, and there will be no
blending of the sounds in music.
The actual amount of sound
absorption in any given room
depends upon a variety of factors,
chief among which are the size
and shape of the room and the
nature of its lining. *~ A lining of
porous material increases the ab-
sorption and thercfore reduces
reverberation, whereas a hard
glazed lining has the contrary
effect.  Further, different sound
frequencies. are absorbed to ‘a
different extent, and therefore
what we are accustomed to call
distortion in a loud-speaker must
always be present to some extent
in a concert hall. -

The meeting closed with a
demonstration by S. G. Brown,
F.R.S., of the Frenophone loud-
speaker, and by Captain P. .
Eckersley of the new Gaumont
loud-speaker. The latter had not
previously been publicly demen-
strated, and aroused considerable
interest.- It is illustrated in tlis
report.

A SINGLE VALVE AND CRYSTAL RECEIVER.

variable condensers
are held with quite sufficient
rigidity in this way. The ad-
vantages of this method in a
board-mounted component set
are simply those of cheapness
and ease of construction. The
condensers actually used by the
writer cost only 6s. each, which
is, of course, a considerable
economy over the usual price. for
condensers mounted - in boxes
If difficulty is experienced in oh-
taining suitable condensers, how-

The

(Concluded from page 88).

ever, the boxed type may be
used, whereupon it will be neces-
sary to use a wecoden base some
3 ins. wider than the one
specified.

The wiring of the set is ex-
ceedingly simple, and probably
no difficulty will be experienced
in following it from the wiring
diagram, Fig. 4, without detailed
explanation. -~ The simplicity of
the wiring is such that bare wire
might quite well be used, that

90

upon the set illustrated having
been sleeved with white svstoflex
for the simple reason that it was
desived to make the wiring as
prominent as possible in the illus-
trations. The only part of the
wiring which cannot be “done
with ordinary stiff wire, either
barc or sleeved, are the conncc-
tions to the moving socket of the
coil-holder.  These must be
made as wusual with flexible
rubber-covered wirc.
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ONDON.—If ever the B.B.C.
were to ﬁdvert:se, a de-
velopment which 'is not in con-
templation, some idea how. to
charge would be provided by a
letter sent by Lord Knutsford,
the champion beggar of London,
if not of all the world. Lord
Knutsford some months ago
made an appeal for the London
Hospital, and in response he re-
ceived over £'5,000 in the course

of a few days.

a O O

Lord Knutsford now offers the
B.B.C. £5 a minute for a
twenty-minute talk, but this
offer has not been accepted.
Lord Knutsford has been in-
formed that the idea of payment
for a talk on behalf of a charity
cannot be considered for onc
moment, and no offer, however
great, will influence the B.B.C.’s
decision to maintain a strict
rota for charitable appe'lls

13 f

The Archbishop of Canter-
bury has kindly consented to
broadcast a message to the
nation on New Year’s Eve at
6.30. The address will be trans-
mitted simultaneously from all
the stations of the B.B.C.  This
is the first occasion on which
His Grace will have spoken, and
it is to be hoped that others who
have the right to speak to the
nation as a whole will avail them-
selves of the opportunity afforded
by wireless of doing so.

ad C E]

Sunday, December g.—A most
excellent afternoon concert, and
the listeners who did not hesitate
to forego their siesta were well
rewarded by such items .as Liza
Lehmann’s ‘‘ The Cuckoo,’’ most
melodiously rendered . by Miss
Dorothy Cowper; Foulds’
¢ Celtic Lament,”’ as interpreted
by Miss Beatrice Eveline on her
‘cello, the warmth and roundness
of tone and excéllent technique
all combining to give us a true

conception of this effective little
composition. Mr. George
Parker scemed at his best, and
we were particularly enamoured
of his  singing “of ‘The
Pibroch,” by C. V. Stanford.
a a a

On Saturday, December 15,
“ The Roosters’’ once again
flapped their wings at 2LLO and
gave us a lively time. They
certainly do keep the ball rolling,
and we trust we may have the
pleasure of hearing them from
time to time to stir things up a
bit and make us forget for a

TRANSMISSIONS

Call-Sign Warelength.

365 metrcs.

CARDIFF
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Weekdays. .. ... 3.20 fo 4,20 p.m, and 5.0
to 10.20 p.m, G.M.T.
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8.30 t0 10.30 p.m, G.M.T.
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while that there are such out-
standing questions as  Repara-
tions,”” and the like.

| ] m]
Forthcoming Events
DECEMBER.

27th (TnURs)—Mr Rowlc_v on
¢ Bathing at Christmas.” * The
Mariners of [England.” Savoy
Orpheans and Havanna Bands.

28th (Fri.).—Miss H. M. Boulnois
on “The Buddhist Monasterics
of Little Thibet.”” Savoy Bands.

2gth (Sar.).—1st and 2nd Acts of
“ The Magic Flute,” from the
“ Oid Vic™ Theatre. Talks by
Prof. Cheshire and Mr. R. D.
McMillan. Savoy Bands.

o1

3oth (Sun.).—Sacred Concert. Mr.
Keighley Dunn, tenor. 21O
Light Orchestra.

31st (Mox.).—The Lord Archbishop

of Canterbury (6.30). = Popular
Concert. Miss Ethel® Kemish,
soprano. Mr. Tom Copeland and

Miss Suzette Tarri, entertainers.
Savoy Orpheans and Havanna
Bands.

JANUARY.

ist (Tues.).—The Band of His
Majesty’s Grenadier Guards. Mlr.
Frederick I.ake, tenor.  Mr.
Wilfred Clissold, entertainer.

0 O O
BERDEEN.—Many listeners
in this district are in doubt
as to whether they should be

content with the local pro-
grammes or run the risk of a
ruined ‘¢ simultancous ”’  from

London. That risk is, of course,
at its maximum during the winter
months, when the vagaries of the
weather put the long land wire
to a severe strain. And so the
demand of one day for more
simultaneous  broadcasting is
countered the following day by
requests to let well alone, in
other words, to stick to the ad-
mirable Aberdeen programmes.
Tests are being  undertaken
almost nightly in an endeavour
to eliminate the risk, and it is
hoped that the puoxrress which
has already been made will be
expedited.
] ] 5

A plebiscite of Northern lis-
teners shows that. Scotch songs
and music are greatly in demand,
and it is noticeable that nztional
airs arec more and more taking
their rightful place in the pro-
grammes. There is also a de-
mand for the more popular type
of song.

(B} O O
Forthcoming Events
DECEMBER.

26th (WED.).—An old-time Christ
mas night with reminiscences of
Darby and Joan (specially wriiten
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by Mr.
Director).
27th (Fuurs.).—Auld Scotch
Talk by Dr. John Levack,
on \10unta1neeun§

2gth (Sat.).—Danoe "Music.

soth (Sun.).—A Short Address. by
the Rev. W. Mair, M.A., Ferry-
hill U.F. Church, Aberdeen.

st (MON )—One-act Play, ““ Hog-
manay,’’ produced by Mr. R. E.
Jeffrey. Jazz Music by Orchestra,

R. E. ]Jeffrey, Station

Airs,
M.B.,

Programme concluding at 12.3v
a.m.
JANUARY.

1st (Tues.).—Oakbank Industrial
‘School Pipe Band.  Aberdeen
Wireless Jazz Orchestra. Band

of the British Legion.

quent intervals towards the end
of the programme, but it was
explained afterwards that this
exasperating trouble was not the
fault of the transmitting station.
Still; it did add emphasis to the
growing feeling on the part of
many listeners-in that something
ought to be attempted in the way
of simultaneous broadcasting
with - wireless itself as the
medium, instead of trunk lines,
after the manaer of the recent
experiment at the Old Vic. This
would, of course, do away with
the distortion due to the land
lines.
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zoth (Sun.).—6.30, Station Orches-
tra. Address by the Rev. Ronald
H. Royle, of the Birmingham
Branch of “ Toc H.”” Station
Repertory  Choir, Orchestra.
Mr. George Dillon and Mr.
Harvev Smallwood in a Duet.

31st (MoNn.).-—3.30, Paul Rimmer’s
Orchestra. Mr. Sidney Rogers,

F.R.H.S., on “ Horticultural
Hints.”” Talk by the Rev. Dr.
Fleming. Hynmn and ¢ Auld
Lang Syne.”

JANUARY.

tst (Tues.)..—3.30, Mr. Ingram
Benning (song recital). Station

Orchestra. Mr, Brampton Haw-
kins in Humorous Recitals. Mr.
William Clarke, bassoon solos.

BIRMINGH“A,M.__The change
in 5IT’s- wavelength caused
not a little inconvenience to
many listeners-in, particularly
those with crystal sets of limited
capacity. Happily, those who
did not know how to adapt their
sets had the guidance of mem-
bers of the technical staff of
sIT, who broadcast their instruc-
tions on the first few evenings on
which the change came into
operation.
C ] O

The link-up with Manchester
two Sundays ago, when an
orchestral concert was trans-
mitted from 2ZY, "was not so
successful as it might have been
on account of induction effects in
the trunk lines. Reception was,
in fact, cut off completely at. fre-

The Studio and Staff at Aberdeen.

Forthcoming Events
DECEMBER.
27th (’I‘HURs.).—3.30, Paul Rim-

mer's Orchestra. Evening pro-
gramme by the Station Orchestra

and the Gr eys Concert Party,
followed by an hour's Dance
Music.

28th (Frr).—3.30, Lozells Picture
House Orchestra. Station Or-
chestra in special request items.
Major Vernon Brook, Talk,
Motors and Motoring Review.
Station Repertory Co. Mr. Percy

Edgar, impersonations of old
favourite music hall artistes. Or-
chestra.

29th (Sat.).—3.30, Special Concert
by the Kiddies. Orchestra.
Humorous Items by Mr. Walter
Badham. I.ecture Recital from

the various musical comedies, by
Mr. Sidney Russell and Miss
Doris. Lemon.

g2

OURNEMOUTH.—The out-
standing feature at the
Bournemouth Station during the
past week was the broadcastmg
of Sir Julius Benedict’s ‘¢ Lily of
Killarney * on Friday, December
14. This was the first opera
transmitted from Bournemouth,
and all concerned in its produc-
tion deserve congratulations,
Dr. Rowland Thurnam, M.D.,
gave an exceedingly happy talk
on the opera, and its composer.
The principals and chorus all
did extremely well.

O O 0

Having heard the ‘‘ Lily of
Killarney,”” Bournemouth foll
are suffering from Oliver Twist’s
complaint, and the Station
Director will do well to sce that
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his listeners do not have to wait

too long for another opera.
(] O

Another item, worthy of men-
tion, was the dramatic sketch

‘“The Bishop’s Candlesticks,”
played by Madame Owen and
Mr. Edward James, of Man-
chester. On Sunday, December
16, the Royal Air Force band,
under Lieut. Amers, rendered
some  excellent music, the

““ Merry Wives of Windsor ”’

and ‘‘ In a Monastery Garden ”’

being especially good.

O m} i

Forthcoming Events

DECEMBER.

26th (WED.).—Mr. Arthur S. Tet-
low, L.R.A.M., pianoforte recital.
Women’s and Kiddies’ Corners.
Mr. H. J. Harding will talk to
the Scholars on ¢ Further
Rambles of an Entomologist.’

27th (THURs.).—Mr. H. J. Sherring,
solo banjo. Miss Jennie Malkin,
contralto, and Mr. A. S. Tetlow.

piano. Women’s and Kiddies’
Corners. Girl Guides’ and Boy
Scouts’  Bufletins. “ Dickens

and Christmas,” by Mr. Hubert
Hill.  Orchestra. -Miss Amy
Cockburn, mezzo, and Mr. Harold
‘Stroud, tenor. Violin solos by
Miss Nellie Fulcher, with orches-
tral accompaniment.

28th (Fr1.).—Mr. J. T. Thompson,
L.R.A.M,, A.R.C.M., pianoforte
recital. Talk to the Scholars by
Mr. W. J. Woodhouse, A.C.P.,
on “ The Wizard Jack Frost.”
Orchestra. Mr. Lyell Johnstone
baritone.

3oth (Sun.).—Addresses by the Rev.
C. R. Stewart, the Rev. .
Courtenay James and Father
Triggs. Concert by the Alolian
Quintette.

31st (Mon.).—Concert mainly rc-
layed from London,

JANUARY.
ist (Tuves.).—Popular Orchestral
Night.

O ] a

ARDIFF.—The band of the
Glamorgan Royal Garrison
Artillery (T.A.) was one of the
most enjoyed *‘ turns >’ at the
Cardiff station last week. The
transmission of their items was
perfect. The Cardiff Musical
Society’s Smalt Choir, which
gave several selections on De-
cember 14, was also greatly ap-
preciated by Cardiff listeners, and
on December 15, ¢ Charlie Chip-
munk in a Restaurant Episode *’
was the feature of the evening—
‘¢ Charlie Chipmunk >’ being im-
personated by the Station Direc-
tor, Mr. A. Corbett Smith.

Forthcoming Events

DECEMBER.

26th  (Wep.)—Popular  Night—
Vocalists : Ramsay  Clarke,
baritone; Miss Clovia Giles,
soprano. Dr. Jas. J. Simpson,
M.A., D.Sc., Comedy, * Feed

the Brute,” repeated by special
request,

27th (Tnurs.).— The Mariners of
England.”” Special Sea Pro-
gramme,

28th (Fri.).—The Cardiff Musical
Society’s Male Voice Choir in Old

FFolk  Carols of the HEnglish
Counties.

2gth (Sar.).—Vocalist, Lyell John-
stone, baritone. Violin Soio,
Mr. Hubert Isaacs.

zoth  (Sun.).—Station Symphony
Orchestra. Carols. An Address

by the Rev. S. C. Edwards.
315t (Mon.).—Popular Night. The
Cory Workman's Silver Band.
JANUARY.
tst  (Tuks.).-—Shakespeare Night.
Critical Commentary by Prof.
Brett.
O O
MANCHESTER.—The change
i

n wavelength to 4oo

metres seems to he a ihixed’
blessing.  Whilst many lis-

teners have reported an improve-
ment in transmission, others—
chiefly  crystal set users—state
that it is the reverse, and some

go so far as to suspect the
station engineers of playing
pranks with the transmission to

the advantage of valve users and
to the disadvantage of crystal

sets. Such a contention is ob-
viously absurd,
a a ]

Forthcoming Events

DECEMBER.

26th (WED.).—No afternoon trans-
mission.  Kiddies’ Talk. 7.4,
Mr. J. Proctor, baritone. Mr.
Mikel Arenstein, solo ’cellist.
Miss Molly Gray, soprano. Mr.
James Worsley, dialect enter-
tainer.  Keyboard Kitty. Mr.

Victor Smythe. Savoy Orpheans.

27th (Tnurs.).—2ZY Trio. Child-
ren’s Party. Father Christmas
will tell a story and all the
Aunties and Uncles will combine
to entertain the youngsters.
Dance Music. Savoy Orpheans.

28th (Fr1.).—2ZY Trio. Concert.
Christmas Party at 2ZY. Miss
Madge Taylor, Miss Helena
Tavlor, Miss Rachael Hunt, Miss
Nellie Davis, Mr. Lee Thistle-
thwaite, Mr. Wilfred Hindle and
Mr. Harold Marsden will sing.
Savoy Orpheans and Dance Band
of the 2ZY Orchestra until mid-
night.

29th (Sat.).—Oxford Picture House
Orchestra. Children’s Hour.

93

Wireless Weellly

Keyboard Kitty. Miss Bel'a
Redford, mezzo-soprano. Mr.
T. H. Morrison, solo violin.
Miss Mabel May, contralto. Mr.

L. T. Whipp, dialect entertainer.
Mr. Tom Case, baritone. Mr.
Victor Smythe Savoy Orpheans.
3oth (Sun.).—Young People’s Talk,
by Mr. S. G. Honey. Rev. K. L.
Parry, B.Sc. Cambria Male
Voice Choir. Mr. Pat Ryan, solo
clarionet. :

31st (Mon.).—2ZY Trio. Talk by
Rev. Dr. Temple (S.B. from
London). New Year’s Greetings.
JANUARY.

rst (Tues.).—Mme. Alice Wragg,

soprano. Mme. Lizzie Pickles,
contralto. Mr. C. Turner, tenor.
Mr. D, Il.ewis, baritone. Dance
Music. Percy Phlage. Spanish
Talk. Savoy Orpheans.
m] o 0
NEI/VCASTI.E,
Forthcoming Events.,
DECEMBER.
27th (Tnurs.).—3.45, Mme. Alec.
‘Thompson’s  Quartette  Party.
7.30, As afternoon, and 3NO
Orchestra.

28th (Fr1.).—3.45, Miss Gwladys
Edmonson, piano. Mr. and Miss
Golightly, duets. #%.30, Waverley
Orchestra. Miss Phyllis Rickard,
contralto. Mr, Geo. Harris, tenor.
2gth (Sa1.).—3.45, Mr. Mackintosh,

cornet. Mr. Rowell, tenor. %.30,
Harton Colliery Band. Mr.
W. A. Bates, entertainer. My,
Kemp Jordan, baritone. - Mme.
Phyliis Howe, soprano.

goth (Sux.).—8.30, Rev. F. V.
Beal, address. Band of the Sun-
derland  Constabulary. Miss

Madge Raine, contralto.
31st (MoN.).—3.45, Mr. Wm. Laws’

Trio. Mr. Yates, baritone.
JANUARY.

1st (Tues.).—3.45, Mme. Leonara
Nicholson’s  Quartette  DParty.
7.30, 5NO  Orchestra. Mr.
Harold Brown, baritone. Mr.
Catcheside Warrington, = enter-
tainer. Mr. Babbs, violin.

a (] 3
Simultaneous Forthcoming
.Events.

DECEMBER.

25th (T'nurs.).—¢ The Mariners ot
England.” Children’s Party.

28th (Fr1.).—Christmas Party.

2g9th (Sar.).—** The Magic Flute,”
Acts 1 and 2 (Mozart), relayved
from the ¢ Old Vic *’ Theatre.

soth (Sun.).—Organ Recital relayed
from the Armitage Hall,

31st (Mon.).—The Archbishop of
Canterbury.  Popular Concert.
M. Poincaré relayed from Paris.
The Rev. Dr. Archibald Fleming.

JANUARY.
1st (T'ues.).—Band of H.M. Grena-
dier Guards.
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Wiring Diagram.

With the connecting-up of the
instrument carried out as given
in last week’s issue, the final
result will be as shown in Fig. 4,
from which photograph may also
be seen the disposition of the .
various components.

IFor those readers who have
not yet made this amplifier and
vet intend to' do so, Fig. 5 shows

A TWO-VALVE POWER AMPLIFIER

By STANLEY G. RATTEE, Staff Editor.

The following is the conclusion of a constructional article which began in ouy last issue describing an instrument
which may be added to any crystal or single valve receiver, permitting thereby the use of a loud-speaker.
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the actual wiring diagram, ana
should be used in conjunction

- with Fig. 2, at the same time

observing the instructions given
in last week's issue, with re-
gard to connecting-up, when no
difficulty will be experienced in
the assembly.. For the guidance
of those constructors who prefer
to work from full-size drawings,
a blue print wiring diagram of

Figs -4—A close-up of the bach. of the instrument with ox opened to show
. di-position of components and wiring.

94

" this amplifier may be obtained

from the. Offices of -this Jcurnal,
price ts.'6d.

All  connéctions should  be
soldered, rather - than locked,
between nuts, -as cne bad connec-
tion in the instrument will cause
hissing or crackling sounds to be
present in the loud-spesker,
especially when both  power
valves are in circuit; the reason
being that not only will the
reception be amplified very ccn-
siderably, but any extraneous
noises due to faulty cennecticns
must of necessity be similaily
amplified.

Gceneral Considerations.

With = the amplifier just
described, made up with compc-
nents as given, Ilcud-speaking
of uncomfortable volume was
received the same evening as the
completion of the instrument by
means ¢f a crystal receiver and
an Amplion loud-speaker some 1o
miles from 2LO, using 100 volts
on the plates of two R valves.
Other results indicate that very
little strength of signals is re-
quired across the ‘‘ input ’’ ter-
minals to make the amplifier give
satisfactory volume; a point
which is not common to all power
amplifiers, in that certain designs
of the same type of instrument
fail to give any results unless a
relatively loud signal is applicd
to them.

It may be found with certain
makes of low-frequency trans-
formers, results may be improved
by the addition of high resistances
connected across the secondary
windings, though with the two
enumerated in this article it is by
no means necessary. Should the
constructor choose makes other
than these, and his results have
a scratchy sound in spite of the
adjustment of the grid voltage,
then resistances of not less than
100,000 ohims should ‘be connected
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Fig. 5.—Wiring diagram
of the instrument. The
L.T- negative circuit being.
shown black, with connec-
tion for grid cells shown
shaded.

directly ‘across
windings,

The purpose served by these
resistances is to stabilise the
response of the transformers to
varicus frequencies. In the
majority of transformers  of the
low-frequency tvpe there is what
may be termed a ‘‘ peak ' reson-

the secondary

Blue prints of this
diagram may be
obtained from the
offices of this jour-
nal at a cost of
1/6 each.

ance frequency which causes the
accentuation of high-pitch notes
in scme transformers and low-
pitch notes in others.

Many interesting experiments
may be carried out in this direc-
tion by testing a number of
roughly-wired-up low-frequency
circuits . of the same type

Wireless Weekly

using  different  transformers,
connecting them to the receiver

one .after the other. It will be
readily observed that certain
makes .of these components

accentuate the high notes, others
give a mellowness throughout
the musical scale, whilst others
produce a “‘blurry > sound, in
spite of the fact that the same
transmission is being received.
To obtain clear, yet powerful,
loud-speaking "in such circum-

stances, resistances across the
secondary windings are intro-
duced, and though a certain

amount of volume may be lost,
such losses may be adequately
recovered by the judicious adjust-
ment of the H.T. voltage.
Dependent upon the type of
loud-speaker used, a fixed con-
denser of any ' value between
0.005 uI¥ and 0.008 uF connected
across the loud-speaker termi-
nals may also improve results,

the necessity of such con-
denser being decided by the
characteristic  of the loud-

speaker connected to the ampli-
fier, the presence of ‘‘ woslly ”’
speech advocating its use.

The reason for this is that
similar to low-frequency trans-
formers, most loud - spcakers
respond more readily to certain
audio-frequencies than to others.

Parallel Loud-Sgecikers.

Should the cbject cf the recep-
tion be to fill a small hall for
dancing or other purpcses, then
rather than load one loud-speaker
to its maximum volume, it is
recommended that a number of
loud - speakers be distributed
about the hall (one in each
corner, fecr instance), and con-
nected in parallel with the ‘‘ out-
put *’ terminals of the amplifier.
By this method each individual
loud-speaker is giving a gocd
clear result, free from overload-
ing, and since there are a number
of such instruments, the volume
of sound is evenly distributed
throughout.

“ WIRELESS WEEKLY ”

BINDING CASES.

To mahe the best use of such a work of veference as is provided by the second vdolume of “ WIRELESS.
WEEKLY,” it is essential 1o possess it in a compact form with a comprehensive index, and that our readers
realise the fact is evident from the flow of ordevs for the bound volume.

Cases only 2s. 10d. (post frec), and 4s. 10d. (bost free), for the cloth and leather cases respectively. The cost

of binding where veaders provide their own back numbers 1s 5s. 6d. post free and 8s. 6d. post free.
prices include the index, oblainable separately at 1s. 1d. (post free), and the necessary case.

These latter
To new readers who

do not possess the necessary back numbers, the price of the complete bound volume is 16s. in the cloth style, and 19s.

in the half lecthey (post free).
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Crystals and Valves.

HERE are many, and I

musi number myself among
them, who are partial to the
judicious use of a good crystal
detector in conjunction with one
or more valves.

A point to notice in connection
with the use of crystal detectors
is that if too high potentials are
applied to the detector, the sen-
sitive spot will be impaired. It is
quite possible for signals, after
two stages of high-frequency
amplification, to injure seriously
a crystal detector. The effect is
rather curious, but many have
noticed it when working with dual
amplification circuits; if the
signals are too strong after two
stages of high-frequency amplifi-
cation, the sensitive point rapidly
loses its sensitiveness, and so
different points on a crystal may
lose their freshness and effective-
ness

Another point to remember is
that there is a limit to the output
obtainable from a crystal detector.
Unlike a two-electrode valve, a
crystal detector has a charac-
teristic curve. both above and
below the horizontal line on
which the E.M.F. applied to a
detector is  indicated. The
characteristic curve is somewhat
like the letter S, and, while the
crystal acts as an excellent rec-
tifier for currents of medium
strength, for strong oscillations it
is not so ideal.

As, however, loud signals may
be obtained - bv stages of low-
frequency  amplification,  this
peculiarity of the crystals need not
worry us very much.

I have been told that clearer
signals may sometimes be ob-
tained by connecting a very small
condenser in parallel with a

.is  connected.

crystal detector. This is stated
to do away with a good deal of
the ‘‘ mush’ experienced by
some listeners. The effect of the
condenser, of course, will be to

weaken the signal strength
somewhat.
* * * *

If the crystal detector is ot the
home-made variety, it may pos-
sibly not have an insulated
adjusting knob for varying the
pressure of the catswhisker or
upper crystal. If this is the case,
the lower crystal cup should be
the side connected to the high-
frequency end of the oscillatory
circuit across whieh the detector
For example,

A valve-crystal veceiver (ST100) by
Radio Instruments, Lid. .

when a tuned anode circuit is
used and it is desired to connect
across it a crystal and a primary
of an intervalve transformer, as
in the STroo circuit, the lower
crystal cup should be connected
to the anode side of the anode
inductance, and the other side of
go to the other end of the induct-
ance nearest the positive ter-
minal of the high-tension battery.
Crystal users often make the mis-

take of connecting the terminal
which goes to the catswhisker to
the aerial end of the inductance,
with the result that every time
they touch the detector signals
are weakened, and this inter-
feres with the correct -adjustment
of the detector.. If the adjusting
knob is duly insulated, it does nct
matter which way round the
detector is arranged. I have
been told by some that they find
a reversal of the crystal detector
in a dual amplification circuit
often improves results, but I have
not noticed the ¢ffect myself.

¥ a * -

Beginners are nearly always'in-
clined to jump to conclusions
regarding the importance of a
certain effect they  have noticed
in their own particular set and
which is due to some special pecu-
liar - circumstances. It is, not
often that an effect is obtained
practice which is contrary to
theory; if it appears to be, then
there is probably some special cir-
cumstahce or- possibly some fault
in the set. For example, I was.
re;’cent]yrto'ld that a reader ob-
tained better results by connect-
ing a 5-megohm gridleak across
the 100,000-0ohms resistance !
Another—in fact several—state
that since a certain broadcasting
station has changed its wave-
length by a few metres signals
are very much weaker. This is
coupled with a statement that
tuning is perfect and no fault lies
there. . Many a beginner will
blame everything except his high-
tension battery, which has run
down or some other simple fault.
Nevertheless,. he. will  stoutly <
affirm that a certain circuit he has
tried is no good at all, even
though all his neighbours may. be
getting excellent results with it.
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. NEXT WEEK
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A Complete Single-Valve Broadcast Recciver. '%
A Simple Three-Valve Receiver. I j %
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ST76.
Sir,—Again I wish to thank

you for that excellent circuit
ST76. At 12.53 a.m. recently I
received some station on about
300 metres, words not readable.
At 12.57 I got WGY and hell
them till 1.57 when they signed
off. T received.their call letters,
WGY, seven times, and heard
the announcer very clearly.

At 2.8 am. I picked up
another station talking and heard
a violin solo. This went on until
2.41 a.m., band music and voices
being sometimes loud, but no cail
letters audible. At 2.43 a.m. I
heard another station on about
400 metres. At 2.57 a.m.
another station came in on

about soo metres, some words
being audible. At 3.1 a.m. I got
WGY and heard almost every
word till 3.17 a.m.

I then got WHAZ, and held
them till 4.2 ‘a.m. This circuit
is certainly a good one.—Yours,
etc., -

J. D."AcLaxp.

Allerford.

ST100.

SirR,—Owing to various cir-
cumstances I have been unable
to try out the STioo until the
last few days.

At the moment the aerial is of
a temporary nature, and will he
replaced by an outside one at an
early date. It is composed of six

wires 15 ft. 6 in. long spaced
4-6 ins. under the roof. ‘The lead-
in is brought down the stairs and
along one side of the room.

The results are: Cardiff (loul
speaker), Birmingham_ Glasgow,-
and Newcastle. The set is of the
* Hook-up »’ type.

Recently I tried FL, Paris, an:l
got great results upon the hea:l-
phones one whole transmission
being pcrfectl) clear and distinct.

The outfit was as follows :—
Coils L1 Burndept 300, parallel
capacity.
Coils L2 Burndept 400.
Condensers Cr1 0.001 pF, set at
62°.
Condensers C2 o.0005 uF, set
at 40°.

TrueMusiC
Loud Speakers

Clear as Crystal
Headphones

T2 ©
Wireless

1f unable to obtain locally, write to us direct,

THE TELEPHONE MANUFACTURING CO., LTD., HOLLINGSWORTH WORKS, DULWICH, LONDON,
BRITISH EMPIRE EXHIBITION, WEMBLEY, 1924.
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Condensers C3 o.001 pF, set at
o

758
Valves Ora, now about 12
months old, and fairly well used.
Transformers, Igraaic.
H.T. battery 100 volts, T.E.C.

Crystal, Hertzite and gold
wire, -

Resistance, 100,000 ohms,
Mullard.

Reaction coil was out as far as
the coil holder would permit,
about g5°.

Now reading the above sug-
gests a very good performance,
but in no circumstances can I
get 2LO. Of course, the aerial
is not good, but seeing the way
other stations come in it seems
strange.

Usmg my 7-valve set, 3 H. F

R., and 3 LF. 1 have had all
stations, but on]y after consider-
able trouble did 1 get London,
once. Later I shall report results
upon the outside aerial.

Might 1 also suggest when
reports are furnished as to trials
of circuits, details of the outfit be
given as above for the assistance
of others?—Yours, etc.,

J. C. H. HoweLL.
Bristol.

“ WIRELESS WEEKLY ”’
REFLEX RECEIVER.

Sir,—I am writing in praise of
the Wireless TWWeekly Reflex
Receiver, as described in No. g,
Vol. 2, of Wireless Weekly. 1
am only a hegtnner with valves,
so no doubt you will be pleased to

~hear that | have received Paris,

School of Posts .and Telegraphs
with this receiver. The singing,
accompaniments and announcs-
ments were clear, distinct, and
quite loud, and the reception of
the speeches at the Hotel Victoria
dinner were marvellous.

Previous to this [ was able to
get all the B.B.C. stations quite
loud.

It is an excellent circuit.
using home-made variometers
and  condenser across  the
secondary of the transformers.

Wishing you all success.—
Yours, etc., >

I was

M. H. Oxsy.
Swinton, nr. Rotherham.

INTERFERENCE.

SirR,—1 do not think thit
X-ray apparatus can be accused
of being the cause of interference
with broadcasting. I am the
possessor of a powerful X-ray

December 26, 1923
outfit, which happens to be situ-
ated in a house about 300 yards
from my private residence, whese
I have a 5-valve wireless 'set.

Some months ago, with the
help of a friend, I carried out
some tests to try and discover if
a spark diseharge from my large
16-inch coil could be heard on the
broadcasting wave band with the
aforementioned apparatus. Mot
careful tests were made, and 1t
was not found possible for me to
hear the results of the intensc
discharge which my friend was
creating at so short a distance.
—VYours, ctc.,

“ X-Rav.”

Torquay.
AMATEUR TRANSMISSION

IN THREE LANGUAGES.

It will be of interest to readers
to know that the well-known
French amateur, Dr. Pierre
Corret, of Paris, 'has lately been
sendmg out Morse transmissions
under the call sign of 8AEz2. 'He
works at 11 p.m. on Monday,
Tuesday, Thursday, and Friday
of each weck, and sends out mes-
sages in French, English and
Esperanto on a wave-length of
200 metres.

—TINGEY

The last

word In

Tension Battery of 120 volts.

Composed of TWO HICH FREQUENCY, one H.F. Rect.

By means of two simple

and two L.F. Power Valves.

wander plugs any combination or number of valves may be

employed.

SUPERFIVE—
CABINET RECEIVER

7 PERFECT REPRODUCTION,
SELECTIVITY and STRENGTH OF SIGNALS.

Enclosed in Lock-up Oak Cabinets, complete with High

Battery - -

Each set is supplied with a set of Colils covering the

wavelengths of British Broadcasting Stations,

Other

sets of Coils may be supplied at extra charge.

We manufacture Valve Sets—1,

2, 3, 4 and 5

PRICE, as
Special Valves and High Tension

illustrated, includinz

£56:

<>

Ask for Superfive pamphlet.

5:0

Valves, also an excellent Crystal Set.

Send for our new Components List—free on request.

(FEW AGENCIES STILL OPEN.)

92, Queen St., Hammersmith, London, W.6.

Phone : Hammersmith 1916,

Offices and Showrooms :

=

(OPEN81t07. SATURDAYS81 1)

'Grams

* Tingoidar, L.ondon."

68
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W. W. (DALTON) requests constructional
details of a low-frequency intervalve trans-
former suitable for use with power valves.

The necessary details of a suitable -transformer
would occupy more space than can be spared in
these columns, and we hope to be able to publish
z special article upon the subject in the ncar
future. r

C. A. T. (NEWCASTLE-ON-TYNE) asks
several questions regarding the ¢ All
Concert '’ Receiver.

Provided that you are using a reasonably efficient
aerial, the results so far obtained by you do not
-appear to be satisfactory. It would certainly be
an advantage to apply different anode potentials
ts ‘the high-frequency, rectifying and low-fre-
quency amplifying valves. It will be necessary
ic fit additional terminals to the set for this pur-
pose, and connect each one to the anode circuit

ccmponents indicated thereon
order and should give you excellent results at the
distance named.

=
(1=

of the respective valves, when, by using a high-

tension bhattery provxded with wander plu«rq thc
desired effect can be obtained.

W. J. M. (MANSFIELD) desires to im-
prove the tone of his loud-speaker.

To improve the clarity of the reproduction of your

loud-speaker upon strong signals, try shunting
across its terminals a fixed condenser having a

capacity of 0.005 uIF to 0.05 pF.

J. T. T. (NOTTINGHAM) submits a

diagram of his receiver from which he ha3s

so far failed to cobtain results.

The wiring diagram submitted and the values of
appear quite in

We observe, however, that you
are using type V 24 valves, and as many of the
loose valve clips sold have heen lacquered with

@® CONDENSERS

Moderately Priced and Efhcient
M. H

The

Mark of M-rit
on any Wire-
lesa Set or
Component
is a gua-antes
of efficiency,
reajonable

With Dial and Knob
as illustrated.

price and . i 1 7
P LA ng 0°001 with Vernicr 17/6
manufacture. 0'0205 ,, s I35/
0°0003 ,, T Y
[ 00002 ,, » 12/6
o‘oor without’,,” 10/6

pp s | :
in the Electrinal 0°000 : —

and l:ulads Eagi- 5 ’ = 9‘

tia ’

:'aar?hle ection 070003 ’ 0 /6
T 000003 , , 56

]

Complete

We have a large stock of brand new
Catalogue

Sullivan low resistance head telephones
{no cords) which we are disposing of at
exceedingly low rates namely 8/- per pair.
Send at once to avoid disappointment.

L.M°MICHAEL"

iIN CONJUNCTION WITH B8 .HESKETH LTD
° SHOWROOMS: Radio Cormer, 179, Strand, W.C. 2.
All correspondence to Head OFu.

Post Free

18,

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2,

Bcurnemouth Depot: 5, Yelverton Road.

99

BEWARE OF WORTHLESS IMITATIONS, SEE THE

TRADE MARK % ON EVERY GRID LEAK.

WATMEL VARIABLE GRID LEAK

{Patent No. 206098).

The Resistance is Suitable for use in

steadily Variable #8 anvy circuit, and
teiween 4 to 5 [mprof\'esthework~
. megohms.  Only ing of any valve

detector. (50,000
to 160, 00 ohms for’

PRICE 2/6 each. the S T.100 C.rcuit.
The Lpst Varlible Grid Leak male. Fric= 3/6.)

CongmehEiciee AEArwavelBhad
WATMEL WIRELESS 0., Gongaushe Horse Jo Edgare Road

requires a {in. hole
in panel for fitting.

CONOMIC Eucrm

The EEC" “XTRAUDION" Vavve

is being used by the leading Radio Expe:i- |

menters for detection, lngh and low fre- |8

quency amplification, power amplifiers anl
low power trausmission. Price 15/-

USE “ RECTAR!IE,” th: synthetic
crystal that makes Loud speakers talk.
1/6 {.arge Specimen.

Write to-day for 4) paze Radio

g Catalogue mailed post tree, 4d.
-Head Officc : 10, FITZROY | -Showrooms : Brarch and Works:
SQUARE, LONDON, W.1. 303, EUSTON RD., N.W.1: -] - TWICKENHAM.
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colourless lacquer, which prevents them making
proper contact, we suggest that you look care-
fully to this point and make use of a little fine
emery paper as necessary.

J. C. D. (SYDENHAM) requests details,
together with a wiring diagram, of an easily
constructed low-frequency amplifier.

] [¥ @--———-—.\

InpPuT
o
NP
St
© ©-------
ourpu7

December 26, 1923

Probably a simple panel type of amplifier, as
shown in the diagram herewith, will meet your
requirements. The components required are as
follows :— .
One panel of ebonite or wax ‘impregnated
wood, about 4% in. wide by 6} in. long, with a
cross-piece at each end, as shown by the dotted
line in the diagram; one iron core inter-valve
transformer; one filament rheostat; 1 wvalve-
holder or four valve legs; two small fixed con
densers (capacity 0.00z upF) and eight brass ter-
minals, The method of connecting up will be
understood on reference to the diagram.

K.M. (SOUTH SHIELDS) experiences con-
siderable interference due to spark signals.
He submits a diagram of his apparatus and
requests advice.

We fear you will continue to experience a good
deal of ingerference unless you modify the tuning
arrangements of your receiving set, which, accord-
ing to the diagram submitted, are not at all selec-
tive. The substitution of @ good inductively-
coupled tuner, either with a variable coupling or
with' a fixed (but comparatively weak) coupling
consisting of two or three turns of the aerial coil
wound close to one end of the secondary coil and
upon the same former, would no doubt effect con-
siderable improvement. Tryv our suggestion at

all events, and if interference is still experienced,

try the introduction of some form of wave trap,
as described in previous issues of this journal.

FOR DEPENDABILITY IN OPERATION, USE

“IGRANIC” RADIO DEVICES

HONEYCOMB INDUCTANCES.
(De Forest Patent 141,344.)

These world-famous coils are renowned for their hig h efficiency, low self-

-frequency resistance,
No dead-end losses. Each turn surrounded by air pocket. Made in two
types, plug and gimbal mounted. Wave-lengths approximately 100 to
25,000 metres.  The only coils that uphold their claims for negligible

capacity, small absorption factorand minimum hig

losses. Prices vary with sizes.

FILAMENT RHEOSTATS.
(Patent No. 195,903.)

Mcthod of construction ensures smooth and silent operation.

Designed for individual valve control.  Adjustable contact

figures. Suitable for use with ordinary and dull emitter

type valves, Supplied in two types—Plain and Vernier.
ce: Plain, 4/&; Vernier, 7/«

VERNIER FRICTION PENCIL.

Fine tuning casily accomplished.  Positive friction
drive, Hand interference minimised. No Radio set

complete without it.

Each pencil complete with

three bushes and one spare rubber ring.

TYPE “H" VARIOMETER,
Recommended for use in theaerial cir-
cuit of crystal and valve sets. Wave-
length range approximately 150-6o0

Wreite for Lists Y 16.

TYPE “S.R”” VARIOMETER,

e Works : .
1 1 " /a ' Designed for secondary and tuned
Hietres,-with- P.M.G. standard aerial. Queen Victoria & lﬁmlq Elstow Road, anode circuits. Wave-lengths 150 to
ELEC 0.1t /

Stator aingu:otor b&st qualityi' mou!dé Street,
‘ings, windings self supporting an

umpregrable Solid.  Price, with knoh, LONDON.
dial and fixing bracket, 75/~

Obtainable from all Dealers.

600 metres approximately. Similar to
BEDFORD. type “H,” but with larger winding.
Moulded insulatiou and windings
impregnated solid. Price 78/~

100
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The opinion
of an expert

Filament
Current

- 0-06

amps

D.E.3. TYPE

For use with dry batteries. No adaptor required

PRICE 30/- each

SOLD BY ALL GECOPHONE SERVICE DEPOTS & WIRELESS DEALERS
(Manufacturer & Wholesale only) The.Geneml.E]ect-ric Co., Ltd. Head OfMce: Magnet House, Kingsway, London, W.C.2.

WIRELESs WEEKLY is the best weekly wireless advertisement medium,
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040 TRANSMITTING A Valve for every Wireless CirCUito

“The Indispensable Link.”

The artiste at the Broadcasting Station makes use of his
utmost skill to provide you with a first-class entertainment.

Do you enjoy the light and shade of- his playing, does your
recetver reproduce his exact tones and words, or do you get
muffled and indistinct sounds ? The quality of receivedy signals
depends so largely upon the valves used in the receiver that
Mullard Valves have come to be regarded as the indispens-
able link between good transmission and good reception.

There s a Mullard Valve specially suited to your set;
ask your dealer for booklet M 3, or drop a line to us.

Mullard

Adveri. : The Mullard Radio Valve Co., Lid., Balham, London, S.W.12,

Keep advertising and advertising will keep vou,



WIRELESS WEEKLY

That Set you're making—
make it GOOD

URN over back numbers of this paper. You will
hardly find one which does not contain in-
dependent, highly enthusiastic comments upon

Neo/ one or another of our products.
Ample evidence that all Bowyer-Lowe products are
/oN completely reliable in construction and use.

If you're making a Wircless Set, use these tested
components which you can trust. They cost no more.

Selected from our List of TESTED COMPONENTS

No. 39. Variable Condenser .0003 M.F................iiia,
Ne. 40, Variable Condenser .0005 M.F..
Ne. 42. Two Way Switch ..

3d. extra for each wny to 12 Wny (No. 52)
No. 53. Series Parallel Switch.......cooooiivenian. ... 5/3
No. 76. Double Two Wav Switch.. o
No. 77. Double Three Wn/ Swllch

SQUARE TINNED COPI’ER WIRE 2d. per 4 ft. leugth |

Our complete lists of Components on our mew “Flange”
System will be posted to you on recelpt of your enquiry.
Drop a line to night to Sales Dept.

The Bowyer-Lowe Co., Ltd.,

LETCHWORTH
Whol sale Distributors: SCOTLAND: Messrs. Robb Bros., Lid., 63, Wes!
Nile § P)m.t Glasgow, and North Street, Dundée. NORTH OF ENGLAND -
Messrs. Wadsworlh Sellers & Co. ;- Strmdard Baeildsngs, Leeds. MIDLANDS :
. Messrs. _Robb _Bros., Ltd., 9, Barustone Kcad, Nettingiam.

MODEL EKGINEER EXHIBITION, JANUARY 4 to 11, STAND 28

SIMPLEST ! BARGA You
CHE APEST SHI]ULIlwuss
EASiEST N

E are offering 100 feet

the finest insulated
aenul VULCANIZED for 1/8, carr.
pald Experts and en!huslasts all
over the country write in praise of it. |

NO INSULATORS REQUIRED.

; WIRELESS MAST> UNNECESSARY,
Read this one (T m ny
- UNSOLICITED TESTIMONIALS:

16, Dun.au Rd., Manchester.
Dear 8irs,
‘The 100 feet of your excellent
cable nrmed quite safely, for
y thanks. I might

ndd tlmt i mmovcd my orl;,l-
usl aerial of 7/22's hard
copper, and re-erected it
with your cable, an;i the

ter

regults are much be %
& and more stable. Wil you please torward me a further
f 100 fect of the same, for wich I encloso IO, for 1/6, /
W'as before. Yours faithfully—(signed) R. W. EVANS.
Otiginals can be seen at our offices.

/ Send your order NOW.
g | Larger quantities.
800 feet 500 teet 1,000 feet 3§ milie coil
1 4/3 6/3 10/3 17/6
CARRIAGE PAID.
Cash with Order.

|NEW LONDON ELEGTRON A

\ 65 Regents Dock
\ I.ondon, E.14

ADVERTISEMENTS.
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A Ribbon Aerial

Ccmplete Please
r::h Iators onlax
an;éﬁp; from your
L1 usual
Dealer.
Adeastadls 3
also for We cannot
indoor supply
A:xrial direct.
—— - ——

The Ampllfytone Aerlal Olltflt

consists of a new ribbon type aerial (vith minimum high-
frequency resistance), 4 insulators and clips, and a
new dcslqn lead-in tube- which obviates the dn]hng of
holes. Quickly rigged up. this ouifit will anpeal to all,
List No. 17440, COMPLETE 6/8

Are you building your own set?
i you are. the BBLL. Broklet of Wireless Diegrams

will be a decided help. /Get a copy from your Daaler.
3 PRICE /-

BrownBrothezs

with which s  amalgamated

Thomson.& Brown Brothers Ltd.
Wholcsale only. Head Offices & Warehouses.
GREAT EASTERN: ST... LONDON, E.C.2

118, George St., Edinburgh. and Branches.

The WADE Lathe

Make your own parts and
assure good results

: The best parts are those you make
The ; yourself, on the Wade Lathe.

: Turns material up to 12 in. b
b : 4in. Suitable for boring, facing an(}i
Lathe : drilling. Just the thing for Wire-
as : less work. British made, inexpen -
. : sive and takes up very little space.
: ilbustrated : Slide rest travels whole length of
1 £2.10-0: bed and is fitted with cross. feed as
......................... : well. Sold by leading tool dealers.

Send for List W12

C.A.V. SMALL TOOLS LTD,
181, Queen Victoria Street, LO\]DON EC4

r il ]

WireLESS WEEKLY is the best weekly wireless advertisement medium.
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VALVES

‘1':or _xeliability, sound construction and advanced design the

Ediswan” reputation is your guarantee. Buy the valve with a
name behind jt.

“TYPE A R.D.E.”
(Dull Emitter)

A\

\
2N

VA d REDUCED PRICE NOW 21/
;\/ &“ Filament Volts......... 1.8-2.0 Overall Length including
<4\L<\// Filament Current ... .30 pins ... 1T0 mm. max.
4 :\\>’4 4 Anode Volts ..........., 20-50 Cap .........e.. Safety 4-pin.
\\\ \/{/\\\\ Bulb Diameter......... 2g9mm.
é\‘ § A Do not put more than 2 volts across the filament.

Eminently suitable for reflex circuits.
TYPE “A.R. '06.”

The LATESTDULL EMITTER 30/-

This valve can be run off dry cells, reducing upkeep costs to a
minimum. The current consumption at a filament voltage of
2.5 volts is only .08 of an amyere.

TYPE “R” TYPE " A.R.”
15/. 15/.

Have you had your FREE copy of Hlustrated Booklet ** The Thermionic
Valpe "> If not, send a postcard to-day.

i
2

—

AN

@Zﬂ’:
T
NI

7,
A\

Your Cealer hold stohs to supply you.  If not,

write us direct, giving his name and address.
THE EDISON SWAN ELECTRIC CO., Lud,
123/125, Queen Victoria St., E.C4, & 71, Victoria St., S.W.1.

Branches in all Principal
o

The special safely cap (Prov Pat.)
which is now being fitted to ali Ediswan
Valyss.  The filament pins are shorter
in lensth than the plate or grid pin3,
thus avoiding all risk of them making
surface coniscts on the wrong M S
JSozkats. o

Contractors to

H.M. Admiralty,
War Office, Royal
Air Force,

WD,
‘Works : Ponders Iind,
Middlesex.

o EVERYTHING , l )} ; .
Buy British Goods Only. ELECTRICAL" Everything for Wireless.

Keep advertising and advertising will keep you,
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1

Radio Press
Diaries for 1924

OR your appointments—to chronicle
your doings—for the thousand and
one things connected with your

life, you need a Diary.

This year, purchase a Wireless Diary
and get some useful information without
extira cost.

These two Radio Press Diaries are both
.extremely neat and well-produced little
Books, They do everything that a Diary
should do—they are convenient in size
and shapc—do not bulge the pocket—
strongly bound to give a whole year’s
service, and more besides, if needed. Just
the Diary, in fact, to suit the most critical.
From all Booksellers or direct (postage
2d. extra) from Radio Press, Ltd.

Radio Press Handbook
and Diary for 1924.

Size 51in. by 3}in., solidly bound in grained
leather cloth, fitted with pencil. Diary portion
shows a wholé week at an opening. Large
number of pages of technical data, including
several pages of electrical formule which 2/6
will prove invaluable to the serious worker

Radio Press Popular
Wireless Diary for 1924,

Size 2} in. by 4 in. Strongly bound in
leather cloth with rounded cornmers. One com-
plete week shown at each opening. Wireless
pages include information on call signs, circuit
diagrams, Morse Code, electrical data, full

. instructions -for building . a complete I /
e

Recefving Set, etc., ete
!
In Leather, with-pencil I /6

HHENTA i nnm
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BUY BRITISH GOODS

ONLY

)
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e’ oul Local
Aroacicast

ARE you a ““lo-al listener ™
—tied down to one stat’on
by rpowerful lozal broadcast?

1{ 50, the experience of the writer of
the accompanying letter suggests a
way out for you.

The:striking success of this listener is

‘oD due to the incorporat ‘on in Ericsson
Monday, 31d Dec 3 = Multivalve Receivers of the utmost
‘ The i;,?iish MLOE";?’. reactance permifted by regulation aided
M. CO--SL'";“ may 5%‘;’, by highly selective lcose coupled
Dear S0, to know 1% circuits.
interest h:aor:‘"‘!l inda":‘ VTI'»"’
lc?lhﬂ‘g e of vour nt;l? G’laiﬂ"" I \ .
LT qoned oty 07 the Nothing is spared ‘or scamped in
Se & miles d g3 . It Recei E
within . 2 Stations a1 54 Enicsson Multivalve Receiver. Every
Broadeasty cmot detail i1s perfect — transformers,
¢ rength

condensers, wiring, woodwork, etc.

Write us to-daw stating your needs.
Ask for our splondid lists or apply
to your nearest Ericssn Agent.

The British L.M. Ericsson Mfsz. Co., Ltd,
International Bui'dinzs,

BELLING AGENTS:
Mancheater — 19, Bridge B8trect.
-Deansgate ; Nottingham—W, 1

Englund—Milburn House,
cutkzaaa-Trayl

o —

Bire

Furse & Co., Traffic Btreet ;
mingham — 1415, Bnow Hill;
Colchester — 121, High Btreet

Beotland—Maleolm Breingan, 57,
Robertson Street, Glasgow ; EF
ew.

Kingsway, W.C.2.

RECEIVERS

WiRreLEss WEEKLY is the best weekly wireless advertisement medium.
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Rates for both publications on application to— Manufactured only by

H. CLARKE & Co. (M/cr.) Ltd.
Radio Engineers, ATLAS WORKS,

Scheff Publicity Orpanisation

U IIIHIHH|lIIHIIIIIHIHHIHIHIIHIHIIIIHIIIIHIH!IIIIIIIIH]|l|I||IIIIIIIIIIIlI'IIIIIIIHIIIHIIIII||I||IIII|||I||IIIIIIIIIIIIlIIIIIIIIHIIIIIIIIIIIIH-‘:':
= ‘/‘j\ | =
== i =
= Ny u ’l &) | =
= \mlﬂi 2o E
% Price g
= £12 =
—g Complete with H.T. =
= 100 11" Rerii and Tnmu: o 30 =
i S THOSE LONG WINTER EVENINGS =
= - will soon pass if “you have a really good Wireless Set with which you can entertain your friends. =
= :m%vnaslvem “:tmp&lénr{z The FELLOPHONE SUPER 3-Valve Set, as illustrated, is mounted in a well-finished mahogany case, =
:: il;:ciailg lcl::g";::?}ds?z %11‘1‘: cu‘ﬁ{:wi‘ éh:‘ :oc:usle‘;gct}v?ekt;;':; uutn;])riselx‘m}: a‘l’x‘;]‘;eranmxm the mavximum reaction allowed by :,
o mc:pf " ;’}:sgci\:sf reception of any British and Western Oontinental Telephony is assured, even though the §
E . g pearest Broadeasting Station is working. E
= £6 | E =
= B.BC. and Mardoni =
- taxes and valves cxtra. FE : OWS =
"E: Buper 3 Ampuw i i . Adut. aof the Fedows (gn!o Co., London, N.W.Yo. b g
51’!111”1111!'”1!!!!IIIllmlluIIHIHHJIHHHIIIIIIIHIHIHHHHIHHIHHIHIIHHHIIIIIHIIH«HII1HHII1|UHlilHIlIIIIIHIIJII'HIIIHHIIII!IIHHIH Hl‘ll'ﬂ“f?blﬁ*li“ﬁ LG
'ummmmRES UL 1 S 'lmnmm I ' . THE-
= = 29
= E “ATLAS SEJPER COIL
E g P.P. No. i S ?... W Alu .
. 295 ; . o h Wave-lengths
WIRELESS  WEEKLY | | ™ A8 T o=
= MAXIMUM .| MINIMUM
will bring you = AIR-SPACE | : CAiiIEZFITY
BUSINESS = | /
= ONCE ALWAYS
2 = TRIED USED.
It is as good an ad- = h—
vertising medium as = ]
MODERN WIRELESS = Prices on Ask for Catalogue of
- Application. Radio Components.

'illlllllIIIIIII'IIIllIIHIIIIIIIIlIlIIIIIHIllIIIlIIHIIIlIIIiIHIIl!IlIIlHIJ il

Ltd.
125, Pall Mali, London, S.W.1, = OLD TRAFFORD, MANCHESTER.
No. 2. "Phone :~ Regent 2440, ; Telephone 'Nas.: Telegrams:
= 663 & 793 Trafford Park. PIRTOID. Manchester,

NI IH AR HAA R

Keep advertising and advertising will kecp you.
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Enor ’“0“55“0/‘;5”
PENTON

LOW CONSUMPTION

Type H.E.4. for 6 volt accu.
1) H'E'B‘ 11 4‘ 11 1%

AT ) gt

NEsEZgn oo
Ftaniay

H.E.4 H.ES6
Fil. Amps. ‘15 ‘16
. Yolts 0 30
Plate 60 60

Every Valve Tested
and Fully Guaranteed.

A A A A AT N

DO

s

e LD A LT

Half the price

and consumes

fess current

than most of the Dull Emitters,

Wﬁ‘WW

A

AT AT T,

DISTORTION entirely eliminated as this Valve
incorporates the patent SPIRAL ANODE.

PRICE 15'- EACH

Postage 6d. extra.

Your Accumulators will last 4~5 times longer
than when using the ordinary R type Valve.
- Will operate satisfactorily using PRIMARY
or DRY CELLS as filament lighting supply.

: I.....»- P T GGG GG~ :

A A T A LU AT,

As we have greatly increased our
production we are now able to -offer
immediate delivery from Stock.

WRITE FOR LEAFLET,

PENTON ENGINEERING CO..

15, Cromer Street, K'ng's Cross, W.C.1
'Phone : Museum 4681.
Grams: ““ERPENTOBAL, KINCROSS.”

LT

P ,4» AT~ A, A A A A A

Y LTI Fg

S~ << <~<q gy
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Genuine 4,000 Ohms Continental

ERICSSON

HEADPHONES with GUARANTEE.

HE Ericsson * Continental”’ is the best-known and
most efficient Continental phone. Its qualities are
loud, clear, and full articulation, capacity for receiving
the most subtle variations of tone, comfort, lightness,
and high finish. It equals the highest-priced phones
on the market to-day.
‘ PRICES:

14/- 4,000 ohrs.

13/- 2,000 ohms.
ABOVE POST FREE.

Post your
order

No extra charges. Chegues and
trostal orders should be crossed
and made payable to Wireless
Dictributing Co.  Immediate
delivery.

GUARANTEE.—Wc¢ cgree
to replace or return cash if
Phones do not give satisfaction, sublect to
their being returned within seven days
undamaged,

WIRELESS DISTRIBUTING CO,,
(Dept. W), 2, Dorset Street, Salisbury 8q.,London, E.C.

aE
258 |
27 Bather fell off

Yesoansse

%}ﬂ the roof!”

Oh dear! But what was he doin
on the roof? Fixing up an aerial
Wecll I'm dashed he ought to have
known better and bought a

cLIMAX

MONOWVALVE
‘No outside aerial. No earth,
Foriable as a gramophonea.
No inst-Hatton cost.

It gives loud and clear receptlon on local
stations up to about 50 miles, whilé quite
a pleasant Volume can be obtained at

distances of 100 miles and over.
Thesetonwhici' Lopular Wireless™ got
all  ritish stutions ul 3 miles from 2L0. 7
Climax Monovalve with Climax £10 B
patented folding frame aerial .. .. {
(if used with B.B.(". Licencc—Tux
Hi- extra.) /
Accessories required ; ‘Headphones, valve
and batteries. Approx.cost .. .. £4
{Any standard accessorles can be used.)
Write for full particulars : (Dept. W)
IMAX-PATENTS LTD,
182, Church St.; Kensing*on, Lorndon, W.8.
(Phone : Park 2023)

! ;__&-,'“ﬁ"lu-,
-
- -

(E.P.8. 12)

Keep advertising and advertising will keep you,
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Full instructions
for building this
fine S.T.100 Set:

HE tremendous success which followed

I the publication of constructional articles

dealing with the S.T. 100 Circuit and the

heavy demand from ourreaders for further articles

on the same subject, has lead us to place on the

market an Envelope containing the fullest details
about it. . i

" This Envelope can be bought by anyone in full

confidence that with the least amount of mechan-

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

SIMPLEX RADIO CHARTS.

ceiver—similar in every respect to the one
iHustrated above.

3ut even more important, this Envelope con-
tains working hints and instructions which will
prove invaluable to anyone operating a Refiex Set
for the first time. ,

We have aimed, in fact, to make the material
contained in this Envelope as

\ E have just published a. further series

of envelopes, each of which contains a
full size chart for building a Valve Rec-iver
(sce below) together with a booklet wkich gxplams
exactly the components which are required for
the construction of the Set.

No. 1.—A Two-Valve Receiver .. <=
No. 2.—A Three-Vaive Receiver .. o V-

comprehensive as possible. Why j , No. 3—A Four-Valve Receiver = = V-
not get one to-day and start
building this most fascinating of I 6 From all
Receiving Sets ? booksellers or
From: all Booksellers l direct (postage 2d. extra.)
RADIO PRESS Ltd.—Devereux Court, STRAND, W.C.2.
Gilbert Ad.

Keep advertising and advertising will keep you,
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—makes happy faces

. ADVERTISEMENTS.

THE extreme dependability of Cossor Valves has been no small

factor in popularising Radio.

Older Wireless enthusiasts will recall the days of critical rheostat

adjustment—the necessity for having the H.T. supply just right

the uncertainty as to whether the results will be good or bad—and
the general falling off in efficiency throughout the life of the Valve.

With the advent of improved
manufacturing facilities coupled
10 a highér standard of accuracy
from the workers themselves, all
this has changed and the modern
Valve is as nearly perfect as any
human product ever can be.

The Cossor Valve—withitshood-
shaped Anode and Grid and its
curved filament—represents a

distinct advance in design over-

all other types of Valves.- And

the reason can be understood by °

all,

Every Valve depends on the full-
est use being made of the stream
of electrons given off by the fila-
ment. In the Cossor the curved
filament is quite out of sight and
almost totally enclosed by the

hood-shaped Grid and Anode
Therefore practically the whole
of the electron stream is caught
either by the Grid or by the
Ancde.

In a Valve with a straight fila-
ment, on the other hand, a big
proportion of the electron
stream escapes out of each end
of the tubular Anode and travels
wastefully to the sides of the
glass.

Cossorusers knowthat this vast
improvement in design gives
them a higher amplification fac-
tor, greater sensitiveness, abso-
lute reliability and a longer life.

And all these advantages are
procurable at the same cost as
for an ordinary valve.

Types: P.1. For Detector and L.F. use 15/-

P.2. (With red top) For H.F.
use o0 03 90 oo
Wuncell—the improved Dull
Emitter working from less
than one volt ). .o 30/«

From all Dealers.

15/~

DECEMBER 26TH, 1923 1x

Manufactured solcly Uy =
COSSOR VALVE CO.LTD,,
Highbury Grove——N.5.

WirELEss WEEKLY is the best weekly wireless advertisement medium.
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WIRELESS WEEKLY SMALL ADVERTISEMENTS

PREPAID Adverti ts are ac
1s. 6d. per line, MINIMUM THREE LINES,
Advertisements should reach Scheff Publicity Orgamsaﬂon,
of publication.

d under this heading for Wireless Apparatus and Parts WANTED or FOR SALE, etc., at the rate of
125 Pall Mall,

London, S-W.1, LATEST by first post FRIDAY preceding date

The publishers are not responsible for clerical or printers’® errors, but every care is taken to avoid mistakes.

. RADIOHM," No. 1. Crystal Receiving Outfit, the same quality

and good reception you can pay 6 Guineas for. We charge
£E2s. 6d., and return your money if not satisfied. We've never had to
do it yet.—Sparks’ Radio Supplies, 43, Great Portland Street, W.1.
'Pheone Langham 2463.

NOT A SUPER SET, but distinctly Superior—** Radiohm '’ C.-V.

Type 1. A Crystal-Valve set ‘‘ hooked up '’ to give better results
than many 2 or 3-valve sets. Makes you forget a gramophone,
£10 17s. 6d. complete.—Sparks’ Radio Supplies, 43, Gt. Portland Street,
W.1. 'Phone: Langham 2463.

A GOOD AERIAL means good reception.

Ribbon Aerial, 25 per cent. better then wire.
plus post. Trade supplled.—Sparks Radio Supplies, 43, Gt. Portland
Street, W.1. ’'Phone: Langham 2463.

THE YANK KNOWS ! Look behind the panel of the best American
sets. They use square tinned copper rod for wiring-——— ? We
sellit. 2 ft. lengths, 3s. doz. Trade supplied.—Sparks’ Radio Supplies,
43, Gt. Portland Street, W.1. °'Phone: Langham 2463.

** Radiohm ** Strip
Fact ! 100 ft., 3s.,

HEADPIIONE REPAIRS.—Re-wound, re-magnetised and re-adjusted,
lowest prices quoted on receipt of telephones, delivery three days.
—The Varlev Magnet Co., Loadon, S.E.18.

WANTED, STUDEN LS, for Wireless Appomtments; we find berth
when qualified ; sltuatlons waiting now ; prospectus free,
Wireless Training College, Lansdowne Rd.., Bournemouth.

OOK ! 1/6 only, a minjature Wireless Vest Pocket Receiving Set.
Tested and guaranteed to receive broadcasting concerts within a
radius of 20 miles. Full instructions with each Set. Money returned
if mot satisfled. Post free.—Send P.O. 1/6 to T. E. P. Gibbs,
21a, Northwold Road, Stoke Newington, London, N.16. Write also for
the wonderful new Crystal Exelite (Regd. Trade Mark). Post free 1/-

B B.C. Crystal Sets (stamped).—Agents wanted for districts within
* 25 to 30 miles of any broadcasting station. Prices from 7 9 to 13/9
each : every set suaranteed.—Simons, 100, Houndsditch, London, E.1.

WIRELESS SLEEVING for Sale, cheap ; excellent material, in. yard
lengths. 12 lengths 2s. 6d., post free.—Martin Evans. South
Dock, Swansea.

E HAVE ONE OR TWO *‘* SNIPS ''—the kind the Radio enthusiast
likes to keep to himself. Write for particulars.—-Sparks' Radio
Supplies, 43, Gt. Portland Street, W.1. 'Phone : Langham 2463.

“RADIOI{M ** is our trade mark — It stands for Good Goods plus

Good Service. We want Agents. A chance for real live men.
Write now.—Sparks®’ Radie Supplies, 43, Gt. Portland Street, W.1.
'Phone : Langham 2463.

WIRELESS RECEIVERS OF TO-DAY.—A Book giving a full des-

cnption of how to use, erect and choose a Wireless Set, fully
illustrated ; send for a copy now, post free, 1/3.—Ed. J. Burrow and
Co., Ltd., 93, Kingsway,

2 5 VALVE GECOPHONE CABINET SET, with valves, H.T,, 1 pair
~ phones, 2 10-feet plugged leads. Absolutely as new. £15
Particulars J. Shepherd, 123, Wellgate, Rotherham. .

. CABINETS YOU WANT

PICKETT’S Cabimets—they'ra gosd value. from 1/6 each, hnzhly
polished. Cabinet Works, Alblon Rd.,. Bexle7 Heath, S.E
Write for Lists W.L. - ;

=

EBONITE

Sheet rod and tubing in all sizes kept in stock and cut to any
required size while you wait, or sent by post on receipt of cash.

WE CAN TURN ANYTHING IN EBONITE..
BURGE, WARREN & RIDGLEY, -LTD.,
91/92, GREAT SAFFRON HILL, LONDON, E.C... *Phon2 '.8572 Caentral.

for your valve.,
Unskilled chargers will only ruin them. For 15/- a quarter
ONLY ICLUSIVE we wnll supply you
contmuously with reliable charged L.T. Batteries, replaced
at time of collection by motor anywhere in ndon.

‘Phone : East 5655, Britisb Battery Supply S y
Write NOW for Pamphlet C Free.”  Carr St Eondon E1)

(Originators of the Battery Supply Service))

Radio [Press Information Dept.

2/6 QUERY COUPON 2/6

Vol. 3.

WIRELESS WEEKLY. No. 3. December 26, 1923.
(This coupon must be accompanied by a postal order of 2/6 for each

question, and a stamped addressed envelope.)

FILLING HAND ]

EN

"Phone

ERI\ AL. & Centr§! 1137.
currr—&ciéiu.z

51, Arcade Chambers, 8t. Maryts Gate,
MANCHESTER.

‘on ANY MAT

PLUGS and JACKS ¢

PLUG & JACK COMPLETE
2/6 Post Free.

A. ROBERTS & CO.
42, Bedford Hill,
Balham, S:W.12:

SCREWED JACK

ELBE COIL HOLDERS

USE SINGLE COIL HOLDERS FOR MAXIMUM
EFFICIENCY. HIGHLY RECOMMENDED,

Ebonite Basket-Coll Mounts to plug in above,
/- each,

Ask your Dealer/vr them.
LEIGH BROS., Tel. : Mus. 4792

37, smmouth Street & 1la, Prospect Terrace,
Gray's Inn Road,  LONDON, .1,

Price 1/9 each.

 Post
5/- Set of three.

Free.

“EL-BE” ANTI-CAPACITY HANDLES.

No Screws. @7 % No Clamps.

Fixed by Suction—Removed in a second.
A Trpe for Horizental working. Price 2 2 each
C Type for Vertical working. Post / free.
A periect combination with the * EI,-BE’’ Coil Holder.
Ask your DEALER for them.

ORDER FORM

Make sure of benefiting under our FREE GIFT
SCHEME by completing this form and handing it
to your newsagent without delay.

PLease SuppLy ME with WIRELESS WEEKLY
For SIX WEEKs COMMENCING WITH THE DECEMBER
19TH Issuk, Vor. 3, No. 2, aND UNTIL FURTHER
NoTICE.

( Signature ..........o......i. feeneen ollee Y,
Address.... ..o

“wessscesassvesass

“WIRELESS WEEKLY” FREE GIFT
COUPON

No.

This coupon has a cash value. It should be retained
until six coupons have appeared. The six -coupons
will be accepted by Radio Press, Ltd., as one half
of the purchase price of any one of their handbooks.

3

Keep advertising and advertising will keep you.
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Ry

ome = built
Wireless
omponents

—a new Book gving
complete construactional
details and drawings

== a VERY ‘time the wireless enthusiast wants to

¢ K build every part of his Set. Not only does

he save money, but he is able to appreciate
better how each individual component works.

It is not uncommon to find that the man who
is sufficiently painstaking to make his own com-
ponents will get better results from a 1-Valve
Receiver than many will get from 3-Valve Sets.
This is merely because he has the patience to
cxperiment and to be continually making adjust-
ments for the improvement of his reception.

If you are contemplating making additions to
your Receiving Set, why not get a copy of Home-
bui:t Wireless Components and start making
some of the parts yourself ¥ With the technical
data given and the very clear diagrammatic
sketches, you can’t possibly go wrong.

Remember, every article "described has becn

actually built up and subjected to thorough tests, |
Published by 3
Rapto Press, L1p, \

Devereux Court,

Strand’ W.C, 2. From all Bocksellers or
2 /8 post free direct.

Riﬁ Ravio Press Series No. 18 n.P.

WireLESS WEERLY is the best weckly wireless advertisement medium.
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T puiz‘iiied R

Is reading a Circuit
Diagram your Waterloo?

S T Pictorial._ ... |

Wireless Circuits

Simple Crystal Circuits.
Variometer Crystal Circuits.

L.F. Amplifying Circuits.
Power Valve Amplifying Circuits.
Single Valve Circuits.

Two and Three-Valve Circuits.
Crystal-and-Valve Circuits.
Flewelling Circuit.

Four-Valve Circuits.

Switching, ete., Circuits.

- — — . — v—— Sno — S s —

f6

From all Booksellers
or post freedirect 1/ 8.

HEN a Wireless enthusiast decides to buildhis own

Set, his first job is to study the necessary wiring

diagram. And that is where quite a number
meet their Waterloo.

Those of us who can read circuit diagrams as easily
as we can our morning paper, are apt to show but little
sympathy for the extreme novice making his first flounders
into Wireless.

Radio Press, however, apprcciate that the correct
reading of circuit diagrams'is the first essential to the
successful building of a Set, and are publishing an entirely
new. book which completely cuts out this difficulty.

«

Every circuit diagram in “ Pictorial Wireless Circuits
is shown pictorially—that is to say, the actual components
used are drawn instead of conventional signs for them.
Thus there will be no excuse, for example, for any enthusiast
not knowing the correct position for his filament rheostat.

Altogether over 70 circuits are shown, ranging from
Simple Crystal Receivers to more elaborate Multivalve
Sets.

If difficulty in reading circuit diagrams has hitherto
prevented you from building or improving your Set—
get a copy of this book to-day. It will be eighteenpence
well spent,

MRadio

Press Series mo. 8.

Keep advertising and advertising will keep you,
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Why Not Advertise ?

Let some of the satisfied advertisers

“MODERN WIRELESS ™ and “WIRELESS

WEEKLY " sgive their reasons for using these two wonderful media.

The Ceorge Manufacturing Co. & Production Service,
Nelson Chambers,
52, ngh Street, Birmingham.
Messrs. The Wireless Weekly, 18th December, 1923,
Scheff Publicity Organisation, Ltd.,
125, Pall Mall, S.W.1.
Dear Sirs,

In reply to your letter of yesterday’s date we are pleased to
inform you that the * Astra” Amplifier ordered by Mr.
was duly despatched to him yesterday, so that it should be in his hands
this moming.

We quite appreciate how unsatisfactory this delay with deliveries
is, but thanks to the publicity obtained through your publication,
demands completely exceeded our available supplies, which 1s, of
course, receiving our immediate attention.

Yours faithfully,

p.p- THE GEORCE MANUFAC};FI{XI}ING CO.

Autoveyors Ltd.,
4, Victoria Street,
ndon, S.\V.l
The Advertisement Manager, 16th January, 1923,
Modern Wireless, -
125, Pall Mall, S.W.1.
Dear Sirs,

We thank you for your letter of the 18th instant and we are
pleased to find that the advest. inserted in your publication has
resulted in so many enquiries.

We are answering each enquiry individually and we are koping
that substantial results will ensue.

Thanking you,
Yours faithfully,
For and on behalf of AUTOVEYORS, Lip.,
C. Valley, Sccretary.

General Radio Co.,
Twyford Abkey Works,
Acton Lane, Harles: 'en “.W.10.
Modern Wireless, 24th F breary, 1923.
T e Scheft Publncnty Orgamsatlon, Lid.
125, Pall Mall, S.W.1.
Dear Sirs,
We beg to thank you for your further list of enquiries for our
sets as received by you and same will have our prompt attention.
You might be intercsted to learn that we have received 1,261
enquiries from our advertisement in the first issue of * MODERN
WIRELESS.”
. Yours very truly,
GENERAL RADIO CO.
By W. Stephenson.

Fhe Peto-Scott Co., L';d.,
Featherstone House,
64, High Holborn, W.C.1.

11th July, 1923,
Messrs. The Scheff Publicity Organisation Ltd.,

125, Pall Mall, S.W.
Dear Sirs,

We understand from our Agents that our contract for 13 full
page insertions has expired with the current issue. Because we are
so pleased with the results obtained from advertising in * WIRELESS
WEEKLY " we have instructed them to place with you a further
series order of full pages.

In our opimon the reader of “ WIRELESS WEEKLY ” is
just the class of customer we destre to do business with, end we have
been able to trace a very considerable portion of our business directly
to our advertising in that magazine.

Permit us to congratulateA Messrs. The Radio Press, Ltd., on

‘the production of such a magnificent weekly wireless magazine.

Yours faithfully,
PETO-SCOTT CO., Lo.
W. Scott Woithington, Managing Director.

Tke Bowyer-Lowe Co., Ltd.,
Commerce Avenue,
Letchworth, Herts.

6th July, 1923.
Radio Press, Ltd.,

Devereux Court,

Strand, W.C.2.
Dear Sirs,

With reference to our Wavemeter advertisements we have now
carefully gone into the results of these and have much pleasure in
informing you that our adverticement in ** WIRELESS WEEKLY "
has been productive of excellent results, and taking the next Pest
result as indicating 1, the results from ** WIRELESS WEEKLY ™
are 42,

As a result of this we shall be booking a senes of advertisements
with your periodical.

Yours faithfu"y,

THE BOWYER-LOWE CO., Lro.
(Signed) A. C. Bowyer-Lowe, Director-

NOW may we book your order!

Advertisement Managers for BOTH Puablications—
SCHEFF PUBLICITY ORGANISATION LTD.

125, Pall Mall,

‘ "Phone :

LONDON, S.W.1.
Regent 2440 (2 line;).

Keep advertlising and adwvertising will keep you.
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‘APPROACHING ONE MILLION & HALF SATISFIED
CUSTOMERS STUDY OUR .ADVERTISEMENTS.

ELKAY WIRELESS CO.

B_RlTAIN’S LARGEST EXCLUSIVE WIRELESS STORES

PIONEERS of CHEAP PRICES :

You may require apparatus not detailed below. Be confident—we sell everything for wireless.

WRITE TO ELKAYS—WE STOCK IT.

u .
12/9
18/6
13/9
12/9

]
SEE OUR SIX-WINDOW  :

QUALITY. QUANTITY AND
DISPLAY OF BARGAINS .

& CONSISTENCY OUR MOTTO

ALL MAKES of VALVES in STOCK

MARCONI R. EDISWAN, MULLARD 2nd COSSOR (Red & plain top)

DULL EMITTERS, Ediswan & Marconi & 1 /=
Special packing and post 1/- each extra EACH
 State what Make of LOUD SPEAKER you
EVERY TYPFE IN STOCK

ELKAY Lightweight Headphones, 4,000
; chms, all guaranteed .. ... per:pair
: FELLOWS’ New' Ilghtwe'ght Phones,
: 4.000 ohms, stamped B.B
i SUPER PHONES, leht, Easy Ad]ust-
: ment, 4,000 ohms, guarantecd
i N & K (The genuine article), 4000

i ohms, all guaranteed Per- Pair

Require :

i ALSO BROWRNS, BRUNET, THOMSOKR-HOUSTON (French), ETC. 5
-] (] ] L]
DUTCH VALVES 6811 & 1111 IVORINE LABEL SET, 12 different tities the set . 61d..VARIABLE CONDENSERS of high guality. W!ﬂl
L.F. TRANSFORMERS }hﬂo5tol Al gumnnwcd FILAMENT CDMPLETE CIRCLE RESISTANCE \ aluminium top and boftom plates. Complete with
(poxtage 1/—) .. - 11/3}. SCALES, 0 to 3¢ o .. cach 6d.| knob and dial, gunmiteed accurnte :
CRYSTAL DETECTORS | 18, 1/3, And" 1044, |BELL WIRE. Staned copher, 12 yds. . .. -8 i .
CRYSTAL DETECTORS, enclosed in glass case 2/8, 2/3, 1/6| VALVE LEGS, out and washer .. .. each 1d.| Veruier - 0005 o .. 8
AERIAL WlRE. 7/22, goarapteed hard-drawn copper, per doz. 10d. L0001 4] 00075 - . e
100 ft- {postage 1/-) = ~.' “1/103{VALVE PINS, oot and washer . ad gg. gggg 4/6 001 5 B/~
CONDENSER VANES fixed or movin, doz. id, per doz i
REAL GOLD CAT'S WHISKERS : i Gorh 24, PLUNGER SPRINGS, complete . . ... eacl 14.{SUPER-QUALITY 2-WAY COIL. HOLDER 5/3
REAL GOLD CAT'S WHISKERS 'per Fioz 1 5‘8Lm R ROD, brass, 13 ins. long; } in. squ.'\n, dnlled a4 gEéAia EN%ONITE 3-WAY COIL HOLDER 's]:
3 5 per doz. -
e EISCATE W each  1d./SLIDER KNOB . ench  94,[DETECTOR ARMS, Ball Jolnts, Toonite mn.m- and
SILVER CAT’S WHISKERS per doz. 7d. ISWITCHES ON EBONITE SPST. .. each 1/8 Wlnakex Holder . - J 4 3id..
CONDENSER SCALES, 0 to 180 . each. . 3id.| 8.P.D,T., each 1/11; D.P. cach 2/8 WO SCREW TEBMINALS o -0 1jd.
BASKET COILS, set of 6, up to 3, 300 metres - od 2/4 CONDENSER SPINDLES all sizes in stocL from each 1id.{8 o . ™ lojd & 8d.
SLEEVING, 3 yds., nsuomd colours, for .. 11id.'SCREWED ROD, 2 B A 12 ins. 1onx o each 3d. AEBIAL PULLEYS each IMd snh 0d, & Hd. o
NUTS, 2 B.A. . per doz. .,|d SCREWED ROD, 4 ,» 12 Ins. each  24d.|TINFOIL iarge'uﬁeet 44d.
NUTS, 4, 5, 6, and s BA.. per doz. d.[RUBBER msULATED LEADING-IN WIRE . per 5d. 1id.|COPPER FOIL,:6 . Slders: per ft. 5d.
WASHERS, 4 3 pef doz, ld VARIABLE GRID LEAK. Pencil type . 1/11|GRID LEAKS, 24 and 2 meg: each 101d.
WASHERS. 2 B.A per dox.  11d- INSULATORS, white reel, 2 in., esch ld g per doz. 11d. FLEX-(TMD), various colours pet yd. 23.
CONTACT sruns ‘with puts and washers per doz. 4d.{ INSULATORS, white egz, each #d.; - per doz. 1/8 cormr::cma WIRE, tinned copper, 2 gange 3 yde. 2d.

I

OUR NEW BRANCH NOW OPEN

159, BISHOPSGAT

(12 DOORS FROM LIVERPOOL STREET STATION—ON SAME SIDE)

E.C.
gy M

TERMINALS,. with nut. and wnshem
EBONITE KNOBS, 2 BA

SPACING WASHERS, large
SPACING WASHERS, small
CRYSTAL CUPS, 2 screw
CRYSTAL CUPS,

<. each 1d. ,.lbd & 2d. WOUND INDUCTION COILS (pogf.'\ge ‘)d ) ENAMEL WIRE in } }, and 1 lb reels :

4 euch 2d. & 3d. 12x4  9x4 x.. x3 8x9 26 28
per doz.  2}d. 2/8 2/3 1/11 1 1/5 per 1b. 2/4 28 372 3/6
pér doz. lid TAPPED INDUCTANCE COILS, 20 tapplngr wound Note.—Bobbins 2d, each vxtra.

e eucg ld. to 1,600 metres . each 2/8 POTENTIOMETERS, mmaranteed up tn

FIXED CONDENSERS, all mpad‘h-n chc mad - VARIOMETERS (Tube ty: pe), completp with k.nob 3/11 & 2/11} superior make, compact size ..

EBONITE, cut. to any slze by mavhlnery. while yo yon wmt Alonpon Dol 80U E LR length -+ 1114-cRYSTAL DETECTOR, plass en(.lo:cd ﬂueA °" 4"2
et Ih: 3/¢/ HERFZITE, genuine, I box b 8d.|  ebonite panel with terminak “hr*ﬂerhil earth, ard

TELEPHONE TERMINALS, nuts and washers TALITE, czenuine, in bex 8d.| ‘phones, already wired and honuﬂtully_ﬂnlshed

W. O. TERMINALS, nuts and washers ..

200 ohms_ 3
23

14/8
& 1/3

each
per doz:
each

id. -
1/3 PERMANXTE, genutne, it box .. 8d. VALVE HOLDERS eacht 1084,
PANEL BUSHES, drilled

¢ 24.|ZINOITE, genuine, in box 84.| g ATTERIES, H. T., dFv :
per doz.

h
TOP CONDENSER, .bushes

1/7| BORNITE, genuine, in bpx
11d./MIXED CRYSTALS (6 kinds)
1/3 CARBORUNDUM ..

9d.
e 534d.
4.|ZINCITE and BORNITE, both in box 1/4

30 volts, anludmg Wamler Plugs
60 volts, including Wander Plugs
AMALGO PLASTIC METAL, for fixing crystuls

5/9
19/6

N
g Wood’s metal mecessary .?
1/3, lmd & 91d./GOLD SEAL PLASTIC METAL, tor ﬂxxng eryst-\ls
1/8/IVORINE NAME PLATES, all'readings each 1d. per doz- Bd
8}d.|EARTH CLIPS, Copper, adjustable .. each - 5id.
THE WONDERFUL TITANIC CRYSTAL SET, staraped
B.R.C., includmz 1 pair of 4,000 ohms headphonns,
aerial wire, insulators, leadmg in wire, lewi-in tube,
earth clip, ete. Makers ptice 3 guineas. Our price

| COIL PLUGS, real ebonite i
EBONITE CONDENSER ENOB AND DIAL
FILAMENT RESISTANCE DIALS

E.F. PLUG TYPE TRANSFORMER :
1. 150 to 450 metres 3/9 4.
250 to 700 o 4/~ . 1600 to 3200 o
450 to 1200 4/3 6. 2200 to 5500"

BOTTOM CONDENSER bushes

SWITCH ABMS, 'y ”hmmamons, ebonite knob com-
plete with panel, bush, nuts, and spring washcr 3

STOPS, with nuts . per doz.

FILAMENT RESISWCES smooﬂ\ actlon, mmnellous
va|

Wm: enf'mved dtals

Please address-Post Orders to: Please send ample postage.

i — a “ELKAY-” WIRELE%S CGG»

MAIL ORDERS
DESPATCHED
SAME DAY 225 and 227, BISHOPSGATE, LONDON, E.C.2
OPEN SATURDAY ALL DAY. SUNDAYS 11—2.30. TRADE COUNTER NOW OPEN.
Special terms to Radio Clubs. Telegrams: ELKAYWIRY AVE., LONDON. Telephones { SENIRAL 8544,

AS RECEIVED. T
Goods sent to all ; SRHORSGATE 2313, wnou;su.x-:
REMEMBER—-DON'T PAY MORE!

1d.
7d.

8id.
6d.

900 to 2000 metres 4/6
1
2]’.3‘&

4/9

» » 5/~ 33/9

fe

parts of the World.
H.

Keep advertising and advertising will keep you.
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Good Books and a few

simple household tools —

Choose your Books
from this List:

Price

1. Wireless for All
By JOUN SCOTT- TAGGART F.Inst.P.
o, Simplified Wireless .. -
By JOBN SCOTT-TAGG \R’r F.Inst.P.
3. How to Make Your Broadcast Re-
ceiver .. 1/6
By JOHN SCOTT- I‘AGG‘\RT F.Inst.P.
4, How to Erect Your Wireless Aertial 1/-
By B. MITTELL, A M.LLE.E.
5. The Construction of Wireless Re-
ceiving Apparatus .. 1/6
By P. D, TYERS.
6. The Conshu:tlon of Crystal Receivers 1/6
By ArAN L. M. DOUGIAS.
7. How to Make a ' Unit* wireless
Receiver 2/6
By E. REDPATH.
8. Pictorial Wireless Circuits t/e
By OswALD J. RANKIN.
9. Wireless Valves Simply Explained .. 2/6
By JOuN ScoTT-TAGGART, F.Inst.P.
10. Practical Wireless Valve Clrcuits .. 2/6
By JORN SCOTT-TAGGART, F.Inst.P.
12. Radio Valves and How to Use Them 2/6
- By JOnN SCOTT-TAGGART, F.Inst.P.
o | 13. 500 Wircless Questions Answered . 2/6
P By G. P. KEXDALL & K. REDPATH
14. 12 Tested Wireless Sets 0 2/6
3 By P. W, HARRIS.'
¥ (15, More Practical Valve Circuits 3/6
z By JOHN SCOTT-TAGGART, F.Inst.P,
16. Home-Bullt Wireless COmponents 2/8
Elementary Text-book on Wireless
Vacuum Tubes =
By JOHN SCOTT- TAGGART F.Inst.P.
(post free,

Published by

Radio Press. Ltd.,
Devereux Court,
Strand W.C.2

appeal to our national character. We

possess in a far greater degree than any other
nation the faculty of teaching ourselves the use of
tools and the ability to devise home-made sub-
stitutes for the more elaborate factory-made
article.

ONE of the great charms of Wireless lies in its

Thousands of enthusiasts have made their own
Sets not with the idea of saving money, but
because they are intrigued with the fascination of
being able to make something which will really
work.

And a very large number of these Wireless experi-
menters have obtained their information from
Radio Press Books

If you, too, have decided to enter the ranks of-the
Home Constructors, look down the list of books
on this page and make your selection. Any of
them can be obtained from your local Bookseller
or we will send them direct at an extra cost of 2d.
per book for postage.

A m&diﬂlpl'B_ﬁ%’BQﬂhﬁ 1.
-a wmff.m_ wurwehless Ldn*an'tf.
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“DOME” LOUD SPEAKER

HIS instrument marks a distinct

departure in the design of Loud
Speakers. It reproduces with a beautiful,
mellow tone of ample volume for
the home and all ordinary purposes.
Its compact and pleasing lines will
appeal specially to those who object to
the usual large horn. The decorative
treatment in black and gold floral
design will harmonise with and enhance

the furnishings of any room.

o, BT, £4 :15: 0

Height 12 ins. Diameter of Deflector 82 ins.

Wound to resistance of 120 or 2,000 ohms.

Obtainable from all Electrical Dealers and Stores.

T I T e AR R G IS T T

STERLING TELEPHONE & ELECTRIC CO., LTD.,

: Manufacturers of Telephones and Radio Apparatus, etc.
TELEPHONE HOUSE, 210—212, TOTTENHAM COURT ROAD. LONDON, W.I.

Telegrams: * Cucumis, Wesdo, London,” Telephone : Museumn 4144 (7 lines)

BIRMINGHAM: CARDIFF: GLASGOW : MANCHESTER : NEWCASTLE-ON-TYNE:
150, Edmund Street. 10, Park Place. 33, Robertson Street. 14, St. Peter's Square. 21, Mosley Street.

Works: DAGENHAM, ESSEX.
T ST TR TR AT LRI

Wholly British VVri.te for
Publication
Manufacture. W ok
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