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A handy reference book for the home constructor

the Burndept Components Catalogue
Copy of Latest Edition sent FREE on request

THE Burndept Components Cata-
logue will be fund most useful
when prices and full technical

particulars are required of Burndept
Components used in apparatus described
by writers in popular radio publications.
Moreover, this Catalogue, which has been
considerably increased in size, is in-
valuable to any man who builds sets, for
it describes in detail the extensive range
of Burndept Components, which includes
everything for the home constructor.

The Burndept Super -Vernier Dial LOOKS
like an ordinsry dial. It is 31 ins. in diameter.

Special interest will be taken in two
important additions to the Burndept
range-new-pattern Coils, and the Super -
Vernier Dial. Tile new Coils cover all
waves from  20 metres upwards, and arc
enclosed in hermetically -sealed containers
on which tuning ranges are indicated.
These Coils fit all makes of tuners and
coil holders. The 1924-25 pattern Coils
have been considerably reduced in price.
The range of Ethovox Loud Speakers
has been enlarged, all -metal, mahogany-
hOrn and junior models and a gramophone
attachment now being available. The
popular Ethovox Standard Loud Speaker
i5vith Metal Horn) has been reduced
in price to £4 10s.
For fine adjustments of condensers,
reaction -couplers, or variometers,
nothing gives such splendid -results as
the new Burndept Super -Vernier Dial.
The gear ratio of 7 : r enables such
minute adjustments to be made that it

is easy to separate stations broadcasting
on close wave -lengths. The smooth -
working mechanism is noiseless, com-
pletely free from backlash and does not
cause the loud clicking noises often
associated with geared dials. This
Burndept Component is one which will
help you to manipulate your set to better
advantage. The reduction of 7 : 1 (a
ratio selected after careful trial) is
obtained by means of a novel friction -
driven epicyclic gear. There is nothing
to go wrong and slight wear is self -com-
pensated. Dii.ls have been given half-

illion revolutions and have then
required no adjustment.

Models are available.

Model A (No, 905). As fitted to
Burndept Instruments and Condensers.
Designed for I in. spindles where there are
no projections above the panel imme-
diately below the Dial. The diameter
of the engraved dial is 31 in. Complete
with knob, etc.. and full instructions.
7s. 6d.

The simple mechanism of the Durnaept Super -
Vernier Dial. The ratio is about 7 to 1.

Mod el B (No. 907). Specially designed
for ,,ne-hole fixing condensers, etc. Sup -
1,1 i d with black moulded distance ring
to raise the Dial so that there is room
below the mechanism for the one -hole
fixing bush and nut. Complete with knob,
distance ring etc. 8s. 61

BURNDEPT
' ' z

HEAD OFFICE : Aldine House, Bedford Street, Strand, London, W.C.2.
Telephone : Gerrard 9072. Telegrams : Burndept, \ estrand, London.

BRANCHES at Belfast, Birmingham, Brighton, Bristol, Cardiff, Exeter, Glasgow, Eeed:s, Liverpoot:manchester,
Newcastle, Northampton and Nottingham.- '
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A component which has increased in
popularity ever since its introduction is
the Burndept Anti -Phonic Valve
Holder, which has established itself as
the best means of eliminating micro -
phonic noises in dull -emitter valves. It
is both strong and efficient and is built
of materials which do not deteriorate.
No rubber is used, the valve holder proper

Upper sectional
view shows con.
s'ructior of Anti -
Phonic Valve
Holder: lower
view shows actual
apt,eirance.

being supported by four springs which
absorb shocks and vibration. As the
valve sockets are countersunk, the risk
of accidental short-circuits is eliminated.
The Anti -Phonic Valve Holder is fitted
to most Burndept Receivers and is
suitable for panel or base mounting.

NI. 401. Burndept Anti -Phonic Valve
Holder, for panel or base mounting, with
screws, 5s.

Send the Coupon be'ow for your copy
of the Burndept Components Catalogue
to -day.

The Burndept Range includes everything
for radio reception from Components to
C-mplete Installat ons.

- - - -CUT HERE- - - -
To BURNDEPT WIRELESS, LTD.,
Aldine House, Bedford Street, Strand,

London, W.C.2.

Please send me a free copy of the Burndept
Components Catalogue.
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The improved
T.C.C. Mansbridge

ITIFIE new T.C.C. Mansbridge Condenser-
' the famous Condenser in the green metal

case preferred by radio technicians for
its accuracy and constancy-is now fitted
with Duplex (patent applied for) terminals.
Soldering is optional. If you want to use a
quick " hook up" for experimental work you
can use the milled heads, and obtain perfect
electrical contact. The top of every T.C.C.
Mansbridge is now all -metal and is, of course,
quite impervious to the heat of the solder-
ing iron or the action of the atmosphere.

T.C.C. Mansbridge Condensers have been made by
the million, everywhere they are recognised as the
standard ed condenser for wireless use where a
large capacity is required within a small compass.

T.C.C. genuine Mansbridge Condensers

ti

6
4
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Advertisement of Telegraph Condenser Co., Ltd., Kew, Surrey. Gilbert Ad .3727

In replying to advertisers, use Order Form enclosed. A 121
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The All-important
Variable Condenser

And the Prestige behind the "Polar"
The "Polar" Junior Condenser.

All Capacities.
Possesses all the characteristics of the well-known
Polar " Straight -line -Frequency " condenser. Gives a
straight line of frequencies, with an approximately
even movement of dial in relation to change of wave-
length. Low minimum self -capacity ; one -hole fixing;
35o degrees dial; perfectly screened ; remarkably
compact ; occupying minimum space behind panel.

The "Polar" Cam -Vernier
Variable Condenser.

Compensated square -law design of vanes this means
that the Condenser functions in the square -law manner,
not on the bench, but on your set. Its shape of vanes
compensates for the inherent self -capacity of your
coils and aerial, with the result that the figures on the
dial indicate definite wave -lengths. You can recognise
the Cam -Vernier Variable Condenser, if by nothing
else, by the specially engraved dial which commences
at " 26 "-recognising that no aerial tuning system
can have a zero -capacity. It embodies the well-
known Cam -Vernier device, giving 10 degrees of
vernier movement in any position ; and the vernier
readings register on the dial.

Prices :
'0003 . . .. 10/6
-coos .. 11 /6
.00r .. 12/3

Not all variable condensers can be judged by
appearance and price alone. It is unlikely that
the condensers produced by any but long-estab-
lished Radio Engineers can be fully efficient.

It is, further, unlikely that nondescript, cheaply -assembled
condensers will carry anything like the UNCON-
DITIONAL written GUARANTEE enclosed with every
" Polar " Condenser. It is a guarantee against original
defects, as well as against breakdown or the develop-
ment of faults in ordinary use-for a period of ONE
YEAR.

All constructors of Radio Sets have, an appreciation of
quality in appearance, as well as of quality in performance ;
yet not all are equally able to ndulge In the expensive

of components. For this reason, we have intro-
duced the " Polar " Junior Condenser, at a price of 5/6
for all capacities-putting a product of high qua ity
(backed by a great reputation) within the reach of all.

Buy the products of well-known Firms-disregard any
maybe biased recommendations of " cheap " com-
ponents-and depend upon the Manufacturers to " see
you through."

Sold by all reputable Radio Dealers. Ask your Dealer,
or write to us, for the "Polar" Condenser Booklet.

Radio Communication Co., Ltd.,
34-35, Norfolk Street, Strand, London, W.C.2. E W

In replying to advertisers, use Order Form enclosed.
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NOW that the winter is upon us the wireless
enthusiast is commencing operations in
earnest. Reception conditions are im-

proving noticeably week by week, and in view of
the developments which have been made during
the past summer, we may look forward to a very
interesting winter of experimenting.

Tendencies this Winter
Major Robinson outlined the tendencies in radio

design in our September issue. There can be little
doubt that this winter is going to be a selectivity
winter. - Super heterodynes will be experimented
with to a considerable extent, but more straight-
forward types of circuits will not be neglected.
The problem of short-wave reception must not be
lost sight of, and, as is outlined in this issue, there is
some very interesting matter to be received at these
high frequencies. We wish our readers all success
this winter, and they can rest assured that we shall
keep them well posted with the latest details.

Features in This Issue
We have this month an attractive list of sets.

Mr. Harris describes " The Special Five," which
is -to a large extent the outcome of his recent
experiences in America. The circuit is remarkably
selective, but goes one better than the average
American set in that the low -frequency side is
markedly superior, a very good quality of repro-
duction being maintained.

A somewhat different set is the Anode Input
Reflex Set by Mr. Reyner. This set has been -

designed for those who want a simple loud -speaker
set with a minimum of adjustment. There is only
one tuning control and a very smooth reaction
adjustment. It is primarily a set for the local
station, but has given satisfactory reception on
quite a number of the more distant stations.

For the benefit of those who prefer to use plug-
in ' coils throughout their receiver, Mr. Marriott
has designed a Two -valve Neutrodyne receiver.
This set employs two plug-in coils for the neutro-
dyne stage, the coupling between the two being
variable to obtain the maximum flexibility.

For the Short -Wave Enthusiast
A simple short-wave receiver is described by
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Mr. Hartt, and this, in conjunction with an article
by Mr. Hort on " What to Listen for on Short
Waves," will be of particular interest to those
who have not yet explored this region of the
ether.. For the coast dweller or those who
experience interference, Mr. Johnson -Randall
has designed a two-ciycuit crystal set. This circuit
employs a tuned aerial loosely coupled to a tuned
low -loss secondary and is capable of giving very
selective results. The tuning of the set is not
unduly complicated, and this set will no doubt
prove of use to those who are troubled by jamming.

A Power Amplifier
Many people think that a power amplifier is a

difficult and costly piece of apparatus to con-
struct. This, however, is not the case, and a par-
ticularly successful two -valve power amplifier has
been designed and described by Mr. Allinson.
This instrument gives excellent strength and
quality. In fact, used with a crystal set
within ten or twelve miles of the local station,
the results are quite uncomfortably loud.

Articles

There is the usual quota of interesting articles.
Major Robinson gives details of a novel arrange-
ment for obtaining high-tension supply from D.C.
mains without the use of the usual chokes and
condensers for smoothing purposeS. Capt. Crow-
ther gives some useful advice on the choice -of a
valve for a particular purpose.

Those readers who have experienced difficulty
in obtaining smooth control of reaction will find
some interesting remarks in an article on Reaction
Control Circuits, wherein the conditions for
smooth reaction are laid down and a large number
of suitable forms of circuit are given.

Other articles of interest follow, including
several novel features.

Finally, we would particularly refer our readers to
an article by Mr. Kendall, on the subject of the
so-called " Aperiodic Aerial." Mr. Kendall shows
that the aerial circuit in such cases is really tuned,
but that the resonance curve is so broad that one
coil serves to cover a wide band of frequencies.
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IF I were asked what qualities
the average experimenter
desired most of all in his

receivers, I should have no hesita-
tion in answering selectivity and
range. After the first novelty of
receiving any wireless at all has
worn off, the desire to reach out
into space in search of distant
stations grows apace ; but how-
ever sensitive the set may De, if it
is not selective, the local station
will make itself heard over a wide

leading place, and our detector
circuits are at least as good as
anybody else's. Improvements in
selectivity and sensitivity, as I
have pointed out in previous arti-
cles, are largely dependent upon
the development of the high fre-
quency amplifying side of. our
apparatus, and since returning
from the United States, I have
devoted a good deal of thought
and experiment to this question. ......... vow., u

Fig. 1.-The

NEUTRALISING
CONDENSERS

W.01.100100,11.01NONAI.
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In this article Mr. Harris gives a
pr ct,cal description of a receiver
he has designed as a result of his
recent visit to America. It is highly
selective and is a big step forward in
the improvement of receivers for

the home constructor

valves for which it is mainly
intended, and considerably less if

the .o6 type of valve is used ; the
quality of reproduction and silence
of background are both remarkable,
and finally, although it is large, the
wiring and gsaeral construction
are both very simple.

Special H.F. Transformers
The theoretical circuit which is .

given in Fig. a has several points
of interest to the home builder.

JACK

Tit
w
R2

circuit diagram is straightforward, the advantages of
from the special. H.F. Transformers employed.

the set resulting

H.T.

tuning range, completely swamping
the distant stations.

Good Quality
Third in the list of desirable

characteristics I would place
quality. Increasing attention is
being paid to this desirable feature
of receiving sets, particularly as
the broadcast programmes them-
selves are particularly well trans-
mitted in this country. In audio -
frequency amplifiers, and in loud-
speakers to work with them, Great
Britain unquestionably has the

Sensitivity
The receiver described this

month will, I hope, appeal to those
home constructors who are in
search of the desirable character-
istics referred to above. It .is by
far the most selective receiver I
have yet designed ; its sensitivity
is of a very high order (at Wimble-
don I have received Birmingham
at medium loud -speaker strength,
without any aerial, but just the
earth lead alone) ; it is economical
to run, using a total filament
current of rf amperes, with the

There are two stages of high
frequency amplification, a detector,
and two stages of note magnifi-
cation, one of these being trans-
former and the other resistance
coupled. The coupling of the high
frequency stages is of special
interest, and contains a form of
neutralisation similar to that used
in one of the best known and
most efficient Am srican sets. Al-
though the method itself is not
very well known, it is by no means
new, and certainly deserves a
wider popularity. The actual
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high frequency transformers used
are of a design manufactured by
Messrs. Peto Scott Co., Ltd.,
modified according to some sug-
gestions I made to the firm. They
are interchangeable, so that widely
different wavelength ranges can

167

are made by screwed terminals has
been chosen for reasons which will
be obvious on examining the
receiver. On one side, the two
sockets are bridged by a wire, and
on the other side the left-hand
terminal is left free, while the right

ODERN WIRELESS
bridging link on the other side of
the two sockets. If now the
flexible lead is connected to terminal
No. 2, and a suitable coil plugged
in to the right-hand socket, we
have direct coupling of the aerial
to the grid circuit. This give;

4

a

344. 4

Fig. 2.-Simplicity is the keynote of the panel lay -out as shown in this figure. A full-
size blue print (No. 136a) may be obtained on application, price 1/6 post free.
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he covered, and embody several
of the points mentioned in my last
month's article on " High Fre-
quency Transformer Design."

The tuning of this set is so
exceedingly sharp that at first the
reader may have difficulty in
picking up stations. To simplify
pick-up I have designed a special
aerial timing coil arrangement
which, as a matter of fact, can be
very simply adapted to other
receivers.

Aerial Coupling Arrangements
From some points of view

it would have been preferable
to use a single. layer solenoid coil
in the first grid
_circuit, but in view
of the many in-
teresting combina-
tions possible with
plug-in coils of
efficient design (by
the way, plug-in
coils vary widely
in efficiency), and
as, moreover, we
want to be able to
cover very wide
bands of wave-
lengths when listen-
ing to broadcast-
ing in Europe, I
have thought it ad-
visable to introduce
the arrangement to
be described.

Two Coil Socket
It consists of two

board - mounting
sockets for plug-in
coils, 'placed side by
side, and slightly
separated. The type of board -mount -
mg socket in which the connections

hand is joined to the variable con-
denser and grid of the first valve.
The other side of the variable
condenser is joined to the earth
wire.

Preliminary Tuning
Examination of Fig. 4 will show

that a flexible lead is connected
to the aerial terminal A,
permanent connection is
from the earth terminal E

and a
taken

to the

A closer view of
one of the new
high - frequencytransformers
used in this

receiver.

fairly flat tuning, and is useful
when picking up a distant station,
to enalle you to tune in the high
frequency stages. When the other
tuning has been adjusted for the
best results, the flexible lead can
be removed from terminal 2, and
the plug-in coil changed for, say,
a Lissen X coil, while the flexible
lead is connected to one of the
tappings on the X coil. In passing
I should mention that it is essential

to follow the exact arrange-
ments shown in my drawing, as
far as the position of the pin
and the socket are concerned,
for unless this is done, the

tapping on the X
coil will not come
in the right
position.

Increasing
Selectivity

This arrange-
ment will give
higher selectivity,
but should it not
prove sufficiently
high, the flexible
lead should be
removed from the
X coil tapping and
inserted in terminal
I, the X coil being
left in the right-
hand socket. Now
in the left-hand
socket plug a small
coil, such as a 25
or 35, whereupon
you will obtain

semi-aperiodic aerial tuning, with
still higher selectivity. The selec
tivity will increase with the
reduction in size of the coil in the
left-hand socket.
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This view shows the low -frequency end of tne receiver.

The tuning position of the first'
condenser will remain almost the
same with any change in coil in
the left-hand socket, provided that
the left-hand coil is not too large.
Gambrell coils also serve admirably
for this form of coupling.

In examining the theoretical
diagram it will be noted that there
are but three filament resistances.
I am all in favour of simplification
of wireless receiver control ; and as
it is highly desirable to use the
same type of valve in the first two
socketi, I have arranged for one
filament resistance to control these
two valves. The detector valve
has its own filament resistance,
and one filament resistance is used
to control the two note -magnifying
valves.

Suitable Valves
My favourite valve for

this type of receiver is the
kind using about ampere,
sometimes referred to as a
small power valve. Valves
of this type are made by
a number of manufacturers.
The first note magnifier
valve should preferably
be of the type designed

s for resistance capacity
amplification. If I- am-
pere valves such as the
D.E.5 are used in sockets
I, 2, 3 and 5, and if fir
the first L.F. stage a valve
D.E.5 B. or equivalent is

used, the total filament current will
be only if amperes.

If it is essential to use the .06
ampere type of valve, then the
first note magnifier -valve should
be of the kind used for resistance
capacity amplification, such as the
D.E.3 B. or
other makers'
equivalent.
As a matter of
fact the set

A
general
view of

the back
of the set.
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will work quite well with any good
valve, but if you wish to use bright
emitters throughout, use separate
filament resistances for each valve,
as it is not desirable to pass the
current for two bright emitters
through one filament resistance.

Notice, too; that in this receiver
filament resistances are all in the
positive L.T. Leads. In conformity
with modern tendencies in design,
all terminals are placed behind the
instrument, and I have used but
one jack to enable telephones to be

plugged -in after the de-
tector valve. In case some
readers may wonder why
I have not included three
jacks to enable telephones
to be plugged -in after the
detector, the first note
magnifier or the second
note magnifier, I should
explain that many months'
experience with a receiver

made up in this way has shown
me that ability to plug-in after the
first note magnifying valve is not
required in practice, and that one
invariably uses the loud -speaker
when all five valves are in opera-

 tion. My general rule is, when
using the telephones, to plug-in
after the detector and loud -speaker
on the final valve.

Grid Bias Termilials
There are just two further points

in the design to which I would like
to refer before passing to con -
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structional details. ' One is that
I have not used a common positive
terminal, for the two grid bias
arrangements. I have found in
practice that quite frequently one
uses separate grid bias batteries
for the two last valves and indeed
theoretically there are reasons for
one doing so. It is always finnicky
to place two different wires on the

1- one terminal, and I think it will
++ be found generally desirable to use
co0 four terminals instead of three,
Q when grid bias is applied to two
cci separate valves. Even if one grid
i-- bias battery is used, there is no
a) difficulty, since both positive

terminals are linked inside the
0- instrument, so that either one can
ay be the common terminal.

Separate Tuning Condensers
The final point refers to the

4-, question of the tuning controls.
o In many of my designs I have used
co a double condenser, requiring
_0 matched transformers, Som e
8 manufacturers of high frequency
I- transformers have been very suc-
O' cessful in their matching, as have
Z some makers of variable conden-

sers. But in many cases trouble
-c has arisen through bad matching.
0- We have by no means reached
o finality in high frequency trans-

former design, in view of which I
have designed the present receiver,
so that once it is made all kinds

cs 'of high frequency transformers
vs can be experimented with. For
2 this reason separate condensers are
Z. used for each of the high frequency
E stages. There is then no possi-

bility of trouble in regard to
-i-8 matching, and a wider flexibility
c is obtained.
co Constructional Work
a) The wiring of the instrument is

very simple, and is probably easier
o than that of any receiver I have

01i previously described. The `follow-
ing components are needed :-

1 c One Panel, measuring 36 in. by
go gin. by I in. (this should be of
be first-class guaranteed ebonite of
.e any of the reputable makes).i. One Cabinet to suit (this is the

same cabinet as used in the Anglo-
a> American Six).

One Baseboard for same (this
is usually supplied with the cabinet).

oi Two Board - mounting Coil
a Sockets, with side terminals (Peto
ji Scott Co., Ltd.).

Three Square Law Variable Con-
e densers, each of .0003 ILF capacity

(Bowyer -Lowe Co., Ltd.).
Three Filament Resistances to

suit valves. For the I ampere
type of valve these can all be
5 ohms (Polar).

One Double circuit Jack with
Plug (G.R.C. or equivalent make).
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One On and Off Switch (R. A.
Rothermel Ltd.).

Two Neutralising Condensers
(Polar Micrometer).

Five Board - mounting Valve
Sockets (Antipong-Bowyer-Lowe
Co., Ltd.).

Two Special High Frequency
Transformers with tapped primaries
(Peto Scott' Co., Ltd.) (these are
supplied with the board -mounting
sockets).

A

CiTID

Flt -

Fig. 4.- Illustrating the aerial
coupling arrangements.

One Ordinary Board -mounting
Valve Socket (this is used as a
simple means of connecting the
high tension leads to the trans-
formers. It is not used to hold a
valve).

One Grid Leak and Condenser
corn oination. .0003 I.LF and 2

megohms (L. McMichael, Ltd.).
One L.F. Transformer (any good

make will do. I have used the
new pattern G.R.C., with consider-
able satisfaction here).

One roo,oco ohms Wire WDund
Anode ,Resistance (Mullard Radio
Valve Co., Ltd.)

One Fixed Condenser .0003 µF
(Du bil ier).

One Fixed Condenser 'or /.4F

(Dubilier).

The special H.F.
transformers can
readily be seen

in this view. Wh-n the set was
first constructed different neu ro-

dyne condensers were used. They have since b -en
changed to Polar micrometers to avoid short-circuit-

ing, and to give a higher capacity range.

One Grid Leak with mounting,
megohm (L. McMichael, Ltd.).
Two Terminal Strips (one carry-

ing aerial and earth terminals and
the other the remaining terminals
as shown (Magnum). , (Borne Jones
& Co., Ltd.).

Glazite Wire, for wiring up
(about 20 feet will be ample)

Radio Press Panel Transfers.
Valves and Batteries

Notes on valves have been given
at the beginning of the article. If
dry batteries are used for high
tension supply, it is suggested that
one 6o -volt unit with tappings be
used for ,the first three valves, and
a second battery up to 120 -volts
for the last two valves. If two
such batteries are used, the nega-
tives should be joined together
and a wire taken to the H.T.
negative terminal. High tension
accumulators will give better
results, in which case one high
tension accumulator up to r zo-volts
can be used. In any case, whether
high tension accumulators or dry
batteries are used, a rauF or
24F condenser should be shunted
across each tapping. I have not in-
cluded these in the instrument as I
consider fixed condensers as part of
the high tension battery equipment.

The wiring is so straightforward
that it needs no explanation other
than that given in the drawings.
Notice that three of the sockets of
the valve holder used as dis'xi-
butor of the H.T. for the high
frequency transformers are joined
together. Flexible leads for the

transformers are made to terminate
with valve legs cr other suitable
plugs, and will then slip easily into
the sockets. This facilitates change
of transformers, when desired.

Operating Notes
The operation of this receiver

will he learned very rapidly. The
best way to start is to plug-in, say,
a 6o or 75 .coil (a 6o is advised, as 
this matches in inductance the
high frequency transformers used).
Disconnect aerial and earth and
set all three condensers approxi-
mately at the same figure, say 20
degrees. If one of these condensers
is swung backwards and forwards,
it will be found that the set is
oscillating. The two neutralising
condensers should then be adjusted
very carefully until the swinging
of any of the condensers will not
cause oscillation on the set. You
will soon find how to do this.

Once this position has been
found, the condenser can be locked
by the ring provided, and the aerial
and earth connected with one of
the connections indicated in the
beginning of the article. Stations
will then be picked up with the
greatest ease by rotating the three
dials.
Since the above instrument was built,
Messrs. Peto-.Scott have brought out the
transformer tapping to a_ separate pin,
thus obviating the need of the flexible
lead. With the new form the sockets
marked " tap" are connected to the wire
now shown as going to the valve socket
used for the H.T. positive connections to
the transformers. A test report and
further notes on this set will appear next
month.

OUR NEW GUARANTEE
SCHEME.

Th3 attention of readers is
spec.ally directed to the post-
cards enclosed, which give a
lurther guarantee cf satisfac-
t on in their purchases from

our adve tisers,
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A Problem
HAT is worrying

me," I remarked,
"is whether
switches are per-
missible and if
so, which
switches ? "

" Eh ? " said
the Professor, looking up quite
startled from his work. " My
dear Listener, that sibilant sentence
sounds like a spluttering soda
siphon."

" Same to you and many of
them," quoth I, at which the good
man smiled, realising with some
surprise that he himself was suffer-
ing similarly. . No, this is ter-
rible ; this shushing business grows
on one, and if I do not bring
myself up short I shall run the
compositor out of s's before he
has got through more than the

MODERN WIRELESS

find the whole thing -filled with
fuch fentencef of " Fhould we ufe
fwitchef ? " or " Fwitchef are dif-
tinctly liable to become an obfef-
fion." That of course would never

Whilst I fling ink over m
left shoulder.

do, for probably you, reader,
would get the habit, and instead of
shushing you would go fuffing
about all over the place.

Suppose One Lisped
Possibly if you happened to have

a lisp you would find things still
worse, for you might be called upon

nethethary." Thtill I det hire. .

Excufe me . . . Oh well, hang if,
forgive me-that's a word you
can't meff about anyhow. One
moment please, whilst I fling ink
from my fountain pen over my
left shoulder, turn the table
round three times, and do the other
things which ward off evil in-
fluences. What I am trying to
say, if only I can manage to get it
said without slipping into f's or
th's, is that I want to tell you all
about Professor Goop's opinion
of switches and in doing so I will
endeavour neither to shush nor
to full nor to thuth more than I
can help.

Switches
I think that at this point we

had better have a fresh paragraph
so that we may get a really fair
start. It took the Professor and
myself quite a little while to get

V

S2

SS Sij

Fig. 1.-The thorough 'use of switches as suggested by Professor. Goop.

first paragraph. If that happened
I suppose he would use f's, pre
tending that they were old fash-
ioned long s's and then we should

.1111.  MY

Sly/

S 16,

to read aloud what I have written
and it would be very hard lines
if you had to talk about " Thothe
thwitthef that theem abtholutely

our tongues straightened ou,t.
When he did answer my question
he began " Such switches as are
essential . . . " but I pulled him
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up short. We agreed to abandon
altogether words like such and
essential and susceptible, feeling
that we should be safer if they
were taboo. Eventually we got
under way and the Professor gave
me his opinion on the subject,
which I now set down in a some-
what abbreviated form for the
benefit of an eagerly waiting world.
Switches, the Professor went on to
say, are exceedingly useful for a

Indispensable to the bobbed
and shingled.

variety of purposes. Without them,
properly applied, the young idea
could never be taught to shoot as
it should ; without switches,
shunting upon railway lines .would
become an impossibility and much
unemployment would be caused ;
without switches the bobbed and
the shingled would be unable
to grow at a moment's notice
long tresses should occasion
demand it.

Switching and Pulling
The switch then is not be be

condemned in any sweeping fashion.
In the wireless set the thorough
use of switches shown in Fig. r,
enables the proud owner practically
to turn his set inside out at a
moment's notice should he wish
to do so. Perhaps I am a little
rash in saying at a moment's
notice, for in the case of the
thoroughly switched set it is best
to give at least half an hour's grace
to allow the operator to disentangle
the various switches and to arrive
at the correct combination. Any-
how this is much quicker than
pulling the set to pieces and re -
soldering all the connections neces-
sary. As a matter of fact, though,
thorough switching and pulling
the set to pieces are almost synony-
mous terms since, if the switches
run from Sr to Sr6, as they do in
the diagram,, there are about forty
points to come unstuck, and if I
know anything about wireless sets
one of them always will. Unfortun-
ately I have no room to shoW you
more, than the high frequency side
of the circuit in question. If only
the pages of MODERN WIRELESS
were slightly wider I would
draw you the low frequency
department as well and we could
have another dozen or so here
quite comfortably.

Variety
You see the beauty of a circuit

of this kind. The operator can
earth his aerial in a flick, use a
single or double circuit tuner,
throw the A.T.C. into series or
parallel, earth the secondary or
not, connect the grid of the first
valve to the potentiometer or to
low tension negative, use tuned
plate or resistance capacity coup-
ling with his high frequency valves
at will, :connect the grid -leak of
his rectifier to low tension positive
or low tension negative, connect
the ditto of the second high fre-
quency valve to the potentiometer
or low tension minus, cut out both
potentiometers when they are not
required, connect the telephones or
loud -speaker and switch off both
high and low tension bat+eries.
In a word his set is thoroughly
flexible, so flexible in fact that it
will, usually be caught bending.
If he remembers to disconnect the
aerial from earth the odds are a
shade over ro to r that he will
omit to switch on his high tension
battery. Should he do this it is
Bush House to a husbar that he
will omit to switch on the accu-
mulator and will run round in

j.

He goes on trying until it
comes off.

circles grinning like a dog and
wondering why and how all the
filaments of his valves have burnt
out unbeknownst since the last
time he used the set.

Something to Play With
Still, he will have heaps to play

with and that is what the average
wireless enthusiast really wants.
If you gave him a one -knob set
he would be utterly miserable.
The whole thing would be so dull.
Most of us like the possibility of
trouble. This is to be seen from
our very earliest days: Give a
baby (and do not forget that you
and I were once things like that,
smiling only when we had indi-
gestion) a feeding bottle whose
mouthpiece thing can be worked
off if he tries hard enough and the
child is perfectly happy. He goes
on trying until it comes off and
he is drenched from top, to toe
in a flood of warm milk. He then
yells to attract attention and
positively wriggles with joy as he
watches his fond mamma's efforts
to clean up the mess.
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Uninteresting
Present the same child with a

perfect safety feeding bottle and
see what happens. He makes one
or two strenuous efforts to bring
off the old jest, and then finding
that there is nothing doing, he
goes black in the face and does not
laugh -again until the doctor turns
up. As fully fledged wireless men
to -day we are precisely the same.
Though being compelled to dis-
embowel the set with screwdriver,
pliers and a selection of other
tools is no more pleasant than
being wet to the skin with a bottle -
full of milk, we still regard the set
which does not make the process
necessary at frequent intervals as
something flat and totally un-
interesting.

Examinations
An Athenian sage, who has prob-

ably bored more schoolboys than
any other man alive or dead, once
wrote that life without examina-
tions would be a wearisome thing.
As regards this sentiment I find
that my young hopefuls are in
complete disagreement with the
philosopher when the end of the
term approaches. They maintain
that life without examinations
would be a happy and a glorious
thing. But there speaks the voice
of inexperienced youth. The wire-
less man knows full well that
unless he were called upon to make
frequent examinations of his set
he would soon chuck wireless
altogether and take to knitting or
spillikins as a hobby.

Shushing
Here. I feel that: I must quote

Professor Goop's actual words,
though I can take no respon-
sibility for the way in which he
puts his opinion. " Do not be
surprised," he said "if upon fitting

e will run around in _

circles.

many switches swishing, swashing
and swushing noises are heard in
the receivers." There is, -of course,,
a great deal of truth in this remark,
though I hasten to point out that
any of the noises which he men-
tions-I forbear from repeating
them, for you know them quite
well-can usually be brought to
an end by the manipulation of S15
'or Sr6 in the diagram, to say
nothing of Sr. A similar result
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may also be obtained by leaving
S8, Si° or Si4 in the open position.

We All Do It
Do not imagine from what I have

said that Professor Goop throws
cold water with both hands upon
the switch in the wireless set. As
you know he is one of the most
bioadminded of men and any
such attitude would be completely
foreign to his nature. Though in
theory the Professor is opposed
to Switches, especially upon the
high frequency' side of the set,
I can assure you that his own
receiver bears a very marked
resemblance as regards its wiring
diagram to Fig. So, if you Will
but admit the truth, reader, does
yours-provided that you are a
genuine experimenter-as natur-
ally you are --and so does mine.
It is so delightful, is it not, to be
.able to change from the short
waves to the long by just flicking
over a switch and so bringing in
the resistance coupling instead
'of the tuned plate. Really it
would be just as simple and far
more effective to change the coils,
but for some unknown reason the
last thing that any really serious
wireless man wishes to do is to
change more than two coils. He
can just manage the A.T.I. and
the C.C.I., hut when it comes to any

A. H. Morse, A.M.1.E.E.

more he goes cold all over at the
very thought. It goes utterly
against the grain to have to pull
coils out of their sockets and to
push in others to replace them..
He will do almost anything else
that you may suggest with the
utmost cheerfulness, but when this
question of changing coils crops
up he goes on strike at once. Many
of my friends have never heard
Daventry or Radio -Paris simply
because they -'cannot bring them-
selves to mount the necessary
inductances, though all are lying
ready to hand upon the wireless
table.

The Single Switch
What I find happens to me as

regards switches is this. Exer-
cising the greatest self restraint,
I proceed to construct a switchless
s: -t. Then, some fellow writes an
article showing how easy it is
slightly to improve one or other of
the circuits. To try out the new
idea I fit up a neat little switch
so that I can change over from the
old circuit to the new and vice -
versa in a second and so compare
the two properly. That switch
remains a permanent part of the
receiver. The following week
comes another new improvement
and another switch. At the end
of about six months the panel is
positively bristling with switches,

and though I know that their
presence is responsible for many
evil things I cannot bring myself
to do away with them. This goes
on until there comes a time when
wishing to fit yet one more switch
I cannot find room for it anywhere.
At this point I cover my head
with ashes and cry aloud that I
will sin no more. I pull the set
to pieces and make a new one
purified from ail taint of switching.
If you want to continue the story
you have only to go back to the
beginning of this paragraph. Re-
cently the Professor and I came
to the conclusion that no set should
contain more than a single switch
and we have pacified our con-
sciences by designing the Goop-
Listener Single Switch Unit, which
can be attached to any wireless
set. I must admit that it is
rather a bulky affair, looking
rather like the control arrangement
of a power station, still it is a unit
and it enables you to do practically
all the things that you can with
the circuit in Fig. 1. As the
Professor said, there is no doubt
about its singleness, and you can
always tell your friends perfectly
truthfully that you have no
switches in your wireless set, the
Goop-Listener Single Switch Unit
being quite outside it.

THE LISTENER -IN.
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ANEW era
of RadioPress

achievement has
dawned with the
inauguration
of our new
American House.
Through these
offices our readers
will be kept in
close touch with
American ideas,

developments being quickly reported by a com-
petent expert, who, moreover, will view such pro-
gress through English eyes.

Mr. A. H. Morse, M.I.R.E., who has
been appointed as manager of the new company,
has been actively concerned with the technical
aspects of radio communication for some years.

Varied Career
In 1897, Mr. Morse started in the °Post Office

Telegraph Service, which he left in 1900 to serve

in the South African war. He subsequently
supervised the erection of one of the first telegraph
lines in West Africa. -

From 1906-7 he served as consulting engineer
to the De Forest- Wireless Corporation, of which
he later became Superintendent.

From 1909 to 1911 he was Superintendent of Con-
struction and Maintenance to the United Wireless
Telegraph Company, and in 1918 joined the
Marconi Company in this country.

Three years later he was appointed adviser to
the Indo-European Telegraph Co., but returned -to
Canada. in 1919, when he became Managing
Director of the Marconi Company in that ccuntiy,
an appointment which he held till 1923 when he
resigned in order to  enter business on his own
account. -

Radio Press, Ltd., will thus be admirably
served and our readers will receive the latest
information from the new offices, situate in the
Bush Building, 42nd Street,- New York, an
excellent position in one of New York's most
famous thoroughfares.
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T is with great of Membership of the Imperial
pleasure that we College of Science and Technology
introduce to our (D.I.C.).
many readers
Mr. H. J. Barton- Further Experience
Chaipple, who On leaving College in 1922 Mr.
recently joined : Barton-Chapple was appointed
the senior tech- Lecturer in EleetriCal Engineet7

nical staff of Radio Pres,- Ltd., ing (specialising in High -
as the outcome of our develop- Frequency and Thermionic
ment policy in connection with Valve work) at the Bradford
the Research Laboratories at Technical College. Since that
Elstree. time he has conducted classes

Qualifications in Electrical and Radio Engin,
eering, being entirely responsible

He is possessed of high qualifi- for the courses in the latter
cations, as a result . of a subject, and his efforts have met
particularly successful career. with particular success.
Before entering the City and His duties ,brought him into
Guilds ,(Engineering) College, A recent portrait of immediate contact with every
Mr. Barton-Chapple secured. Mr. Barton-Chapple. type of student. Thereby much
a. Whitworth Scholarship, which stands pre- experience was gained in elucidating problems
eminent amongst open competitive scholarships in such a manner that students were able to
in the United Kingdom, owing to the high secure a clear conception of the normally intricate
standard of the examination and the rigid points. -

conditions for competing. Practical Research
On entering College in 1919 he passed straight

into the second year, and at the final examination
of the third year secured the Associateship of the
City and Guilds of London Institute. (A.C.G.I.),
heading the list .of successful candidates and as a
result securing the Siemens -Memorial Medal.
He also obtained the Henrici Medal for
Mathematics, being the student of greatest merit
in this subject. In the same year Mr. Barton-
Chapple graduated at the University of London,
obtaining the B.Sc. degree in Electrical Engineer-
ing with first-class honours.

This was followed by a fourth year. Post -
Graduate Course in Radio Telephony and Tele-
graphy under Professor Mallett, on the. successful
completion of which. he was awarded the Diploma
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Appointment of H. J.

November, 1935

arton.Chapple
Wh.Sch., B.Sc. (Hons.), A.C.G.L, D.I.C., A.M.I.E.E.,

to the Staff' of Radio Press, Ltd.

111,. W. it if

I*

Mr. Barton-Chapple has had considerable oppor-
tunity for research work, and several articles on the
results of such investigations have appeared from
time to time in the technical Press.

While at Bradford Technical College he was
elected an Associate Member of the Institution of
Electrical Engineers (A.M.I.E.E.), a qualification
which, as our readers know, is of a distinctly
valuable character.

Our readers therefore may look forward to sofne
very helpful "articles from Mr. Barton-Chapple's
pen, many of which will be the outcome of research
work at our new laboratories which are now in full
swing.

NEXT MONTH-A SPECIAL

CHRISTMAS DOUBLE NUMBER
Among the special features will be practical details, by MAJOR JAMES ROBINSON, of the construction of sets to
operate direct from the D.C. mains. Other items will be :-

Practical Experiments in Selectivity. By Percy W. Harris, M.I.R.E.
A Super Selective Single -Valve Receiver. By C. P. Allinson.
And numerous designs for sets by leading Radio Press Writers,

On Sale Dec. 1st. Make sure of your copy. Price ls. 6d.
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Some interesting details of the new station to augment the long distance CTS
traffic from and to ships,' formerly handled by Devizes
N August, x 9 2 o,

the British Post
Office opened a
Wireless Station
at Devizes, in Wilt-
shire, for maintain-
ing communication
with ships beyond

the normal working range of the
existing coast station system, which
is not greater than about 15o miles.
This station was equipped
with a continuous wave
transmitter and re-
ceiver working on two
wavelengths of 2, zoo and
2,400 Metres to ships fitted
with long range continuous
wave receivers and 1 kw.
continuous wave trans-
mitters to give a sy tern
having a maximum Work-
ing range of from 1,500
to 2,000 miles.

Rapid Increase of Traffic
At the time of opening,

only about 4o ships were
so equipped, but by the
beginning of 1923 this
number had increased to
120, and as the facilities
became known, the land
station was rapidly out-
grown. In order to cope
with, the increasing traffic,
two possible courses were
open. The first, to erect
a new land station with
transmitter and receiver
some distance from
Devizes, and the second,
to build a new receiving
station to house two or
more receivers, and to
install -a - second trans-
mitter at Devizes. The

second method was finally adopted,
as being the more economical and
workable, particularlY frcm the
point of view of future extension.
Accordingly, work .was cc mm ?aced
on the new receiving station
near Burnham -on -Sea in Somerset,
the station being completed
and opened for traffic on February 2
of this year. The wave lengths of
2,100 metres and 2,40o metres were

A view of
sets. The

retained for the new service.
The continuous wave transmitters
with which the ships are equipped
are capable of transmitting over
a wave range of from 1,900 -metres.
to 2,900 metres, so that more
receivers can be added at Burnham
as traffic requirements continue to
grow. The site for the receiving
station was chosen and laid out
with a view to providing for

such extension.

one of the two 3 kw. generating
automatic switchboard can be
seen at the back.

Remote Control of
Transmitter

With the adoption of
the separate receiving and
transmitting station s
arose a necessity for some
system of remote control
whereby the operator at
Burnham could listen to
signals frcm ships, and
could immediately reply
by keying a transmitting
set at Devizes. It was
also desirable on grounds
of economy that the same
operator should be able
to start and stop the
transmitting set when he
commenced or finished his
outgoing traffic. The ap-
paratus employed for this
purpose is explained later.

The general appearance
of the station can be seen
from the photograph at
the head of this article.
The building itself is a
single -storied brick struc-
ture, and contains a power
room, battery room, two
store -rooms, instrument
room, land line room,
office for the officer -in -
charge, and retiring room

1-S3
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A view of one of the masts at Burnham
showing the leads in from the loops.

for the staff. The instrument
room is at the back of the building
and overlooks the open site on three
sides, thus allowing free access for
leads from the aerials. Between
the instrument room and the land
line room is a communication
hatch, through which messages
received and written by the wireless
operator can be passed for re-
transmission by another operator
over land lines to London, or through
whfeh messages received from
London by land line can be passed
to the Wireless operator for trans-
mission via Devizes to ships. The
scheme is illustrated in Fig. 2,

'Instrument Rootn
- The receivers and other ap-

paratus controlled by the opera-
tors are placed on benches which
run round three sides of the instru-
ment room, and are so arranged that
the tuning, direction finding and
filament controls of the receiver,
the switch by which the transmitter
at Devizes is started up and shut
down, and the hand key which
operates this transmitter are all
within easy reach of the operator's
chair.. .

A few feet away is the telegraph
sounder by which land line signals
from the engineer at Devizes are
made audible. Power boards are
fitted at intervals round the wall,
and from these current at 52 volts
for radio. high- tension .circuits, 26
volts and 78. volts for land line cir-
cuits and 4 volts for radio -low tension

circuits is taken
through fuses.
These boards are
also fitted with
terminal con-
nections to the
radio and tele-
graph earths. A
low tension
switchboard for
connecting . to
the three low
tension batteries
for charge or
discharge is also
fitted in this
room.

The receiving
equipment orig-
inally supplied
by the Marconi
Co. at Devizes is
in use at Burn-
ham. Directional
recep tion is
employed to
minimise inter-
ference from
the East, the
majority of
the reception
being from West
and South-West.

Facilities are provided whereby -
traffic may be received from ships
at high speed and relayed direct
to the Central Telegraph Office in
London, where it is recorded tele-
graphically.

Power Supply

No power supply is available in
the immediate vicinity of the station
and an independent power supply is

November, 1925

installed, comprising two similar
engine generator sets, one of which
can be seen in the foreground of
the photograph of the power room,
The prime movers are single
cylinder petrol -paraffin four-stroke
engines, driving 3 kW generators
for charging the main 50-vJlt
lighting batteries, The land line
and H.T. voltages are also pea-
vided from small aecumulat:rs.
They are of 8 amp -hour capa-
city and are the small cells
seen in the photograph of the
'battery room. Part of the so volt
lighting battery which consists of
27 cells of 200 amp -hour capacity
can also be seen in this photo-
graph. The battery room also
contains six other cells forming the
three 4 -volt low tension batteries
fcr lighting the filaments of the re-
ceiN ers. These cells are of the same
capacity as those of the lighting
battery and are connected in
series with the main battery for
charging. , -

An automatic switchboard is
provided, which keeps the voltage
on the mains- constant between 52
and 55 volts. This is effected by
n2-ans of an automatic switch,
which cuts in or out certain cells
at the end of the battery, so vary-
ing the total voltage within the
limits specified.

control Arrangements
It was stated earlier that the

transmitters at Devizes were re-
mote controlled from the receiving
point at Burnham. This remote
control apparatus at the receiving
station consists essentiallyof a hand

A closer view of an automatic switchboard s'milar to
that used at Burnham. The switch is operated by a

motor at the back of the panel.
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Ca/Awn/under - Polarised/le/119 Hon Polarised Relay Morse key ham is in- the " Off " position, theI-1 I I I ' hand key can be used for "speak1.....4__J

L______,I ing " to Devizes, but will not-4----.=4, 4,--. ... ____... .
411ZLIZI./ operate the transmitter.

r41
On placing the switch to " start,"

1 Relay - + however, the non -polarised relay

7b interlocking contra:I.
Oa-

LiRelay

40 -oils trans-
mitter. Operating the key at
operates and starts up the trans-

mitter to function.
Burnham then causes the trans -I

Motor startei
Local

Marla:041w

BURNHAM

LiSirYinder

arranged to reverse the connections
between the battery and the line.
The switch key is used for starting
and stopping the transmitting sets,
and in the ' stop " position con-
nects a 26 volt battery through the
hand key to the line, while in the
" start " position it changes over
to a 78 volt battery.

Fig. i indicates the arrangement
of the apparatus at the Devizes end
of the control circuit. The opera-
tion of the polarised relay depends
on the direction of the current
passing through it. The reversals
of current caused by the operation
of the hand key at Burnham thus
cause this relay to operate, and it is

er 1=1°r-To transmitter An interlocking relay is incor-ke5,ing relays dritzy

I I
glaineid circuits

pa rated at Devizes, which is a safety
device preventing the operator
from keying, and so taking a heavy

To local
Molar starters

current from the generators beforetransmng key they have had time to run up to
Fig. 1.-A diagram of the remote control arrangements full speed.,

at Devizes. The control gear can be isolated
key and a switch key. The former is arranged, to work on both 26 anal or operated independently at the
used for sending Morse signals to 78 volts. Devizes end if necessary.
the engineer or for transmission The non -polarised relay operates The Devizes station is thus coin -
through the sets to ships, and is independently of the direction of pletely remote controlled by the

Safety Arrangements

The lighting, the receivers and the land lines are run off accumulators all housed
in one room. The main lighting batteries are in the foreground and the H.T. and

land line batteries on the right.
the current, but will not work on
the 26 volt battery.

Thus, when the switch at Barn -

operator at Burnham, the engineers
at. Devizes being concerned solely
with the, maintenance of the plant.

Fig. 2.-The station at Burnham controls the transmitedrs
at Devizes by remote control and is also in telegraphic

communication with London.

-135



MODERN WIRELESS

By
D.J. S. I-IARTT, B.Sc.

EN

MOST readers will remember
that by last winter short-wave
developments had reached

such a stage that many enthusiastic
amateurs were induced to make up
receivers with the idea of receiving
that popular station KDKA, of East
Pittsburgh, Pennsylvania, then
working on about 4.-tio kc.
metres. Those who did so no doubt
experienced a certain amount of
difficulty at first, and found that
the conditions were not so straight-
forward as on the broadcast band.
Later we saw further developments
in short-wave reception and trans-
mission, with the result that there
is now a fair amount of activity
down to about co metres and lower.

Larger Frequency Band
Thus we see that at the present

time the enthusiastic amateur has
to contend with a band of wave-
lengths of from
twenty to about
two hundred
metres, if he
wants to embrace
the whole of the -
activities on the
short waves. The
Main essentials
for such a set
are : First, a sim-
ple circuit which
can he made to
Dscillate over the
.vhole of the tun.-
lig range and
which is at the
same time easy
to control as far
as oscillation is
concerned ; that
is to say, the
oscillation control
must be such as
will allow one to
bring the set into
or out of oscilla-
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tion easily without any backlash.
No elaborate circuit is necessary,
and that shown in Fig. a is- prob-
ably the most satisfactory of the
more simple circuits.

Design of Receivers
Further important factors to

bear instinctrag designi ig a wide
wavelength-ranga sli)rt-wave re-
ceiver are the seleetion of com-
ponents, particularly the variable
condenser used for tuning, valve
and valve holder, and the design of
the corls to be used ;. in addition to
these factors we must consider the
que3ton of ca;nal capacities and
endeavour to eliminate them
as mach as possible. Some fur-
ther information on this subject
will be found in mv articles in
TI neress fVeei-Zy, Vol. 6, NOS. 20
and 23, in which I discussed a
number of characteristic cases.

It is, of course, an easy matter to
make up a short-wave receiver from
a given design, but it is somewhat
more difficult to calibrate it.

There are, however, one or two
methods of calibration on these
high frequencies which the average
amateur can use with success
without much additional or more
complicated apparatus. I refer
here to the method of calibrating
by harmonics and the Lecher
wire method. This latter method is
particularly suitable for calibrations
on, say, 20,000 to 12,000 he. (55--
25 metres). I have described such
a method of calibration in an article
in TV ireless Weekly, Vol. 7, No. 3,
and have given some details on the
" harmonics " method in Wireless
Weekly, Vol. 7, No. 5.

Choice of Circuit
Now with regard to the present

receiver, you will
see from the air -

Some of the coils used by the author to tune from
15,030 kc. to 1,500 kc. (20 to 200 metres).

cult diagram that
a simple oscillator
circuit, using the
form of reaction
sometimes attri-
buted to Reinartz,
is used.. A small
aperiodic aerial
coil is. coupled to
one end of the
reaction coil. The
local earth lead is
made a tapping
point upon the
coil with_ the aid
of a Burndept
spring clip, or
some similar de-
vice, so that the
number of turns
in the grid circuit
and the number in
the -reaction coil
can -be adjusted.
Reaction is con-
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Fig.-The coils L, and L2 are wound as one continuous coil.
Note that the moving vanes of the variable condensers

are represented by arrows.

trolled by the condenser C3, other-
wise the circuit is quite conven-
tional.

Readers who have experimented
even on 6o or 70 metres will be
aware of the fact that as we go higher
in frequency, the degree of sharp-
ness of tuning increases, so that it is
essential, if we are going to use the
receiver up to 15,000 kc., to have
some form of fine adjustment of the
movement of the moving vanes of
the condenser. There are several
ways in which this can be achieved ;
we may have a long extension
handle rigidly secured to the con-
denser dial and in this way secure
a reasonably fine movement and
freedom from body or hand capacity
effects.

Geared Dials
With the introduction of geared

dials, however, we have another
solution to the problem. There are
now on the market several excellent
forms of this type of dial. On the
reaction condenser such a refine-
ment is not absolutely necessary,
but it would further simplify the
handling of the receiver.

Reducing Stray Capacities
With the idea of reducing some

of those casual capacities which
affect the tuning range, I have m
provision for the use of a V.24 type
of valve. With care the ordinary
type of 4 -pin valves will be found
suitable for use up to 15,000 kc.,
but low capacity valves of the type
I have mentioned are more satis-
factory and even necessary when
we wish to go higher in frequency.
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Choosing Components
I recommend intending con-

structors who have had only
limited experience to adhere strictly
to the specifications for the com-
ponents given in the following list ;
others who have had some experi-
ence of work on the high frequencies

have a wide selection of components,
if care and discrimination are used.
The components embodied in the
actual set seen in the photographs
are :-
One .0005 ,ELF square law variable

. condenser (Igranic).
0.-.e .0003 /41-4. square law variable
" condenser (Collinson).
One National Velvet vernier dial

(R. A. Rothermel, Ltd.).
One ebonite panel, 12 in. by 7 in.

by f in. (Paragon).
One ebonite strip, 12 in. by

I in, by in (Paragon).
One ebonite strip, 5 in. by ri in. by

i in. (Paragon).
Que No. 1 terminal strip (Burne-

Jones and Co., Ltd.). (Only six
of the terminals are actually used.)

One high -frequency choke (Lissen,
Ltd.).

One bright emitter filament resist-
ance (L. McMichael, Ltd.).

One .0003 µF fixed condenser and
gridleak mounting (Dorwood).

One 2-megohm gridleak (Dubilier).
One set of clips for V.24 type valve.
Two large terminals, three valve

sockets, 4 B.A. screws and
nuts, wood screws, Burndept
spring clip, square wire, six suit-
able brass brackets, and Radio
Press panel transfers.

No. 20 enamel covered wire (about
1 -lb.).

No. i8 D.C.C.

A general view of the receiver with the 3C turn coil in
position. The geared dial on the left has the appearance

of an ordinary dial.

137



MODERN WIRELESS
Two low -loss formers, 31 in. diam,

and 4 in. long, with glass discs,
and brass angle brackets (Collin -
son Precision Screw Co.).

One io-turn bare wire coil of No. 12
bare copper wire, and 4 in. diam.
with valve pins soldered on. ends
(Scientific Appliances, Ltd.).

One piece thin ebonite tube, 21 in.
diam. and in. long (Burne-
Jones and Co., Ltd.).

Making' the Rece!ver
With the exception of one or

two small points, the construction
of the receiver will he found to
present no great difficulty. You
may have a little difficulty in mark-
ing out and drilling the holes for
fixing the tuning condenser and the
geared dial. There are three holes
for the securing screws of the
condenser; one for the condenser
spindle and four for the geared
dial. The hole for the Condenser

 spindle should be drilled in. or
more in diameter (the reason for
this will he apparent later). It
will be necessary, too, if you are
using the particular dial I have
specified to cut off / in. from the
condenser spindle and to remove
the stop on the spindle ; the latter
operation can easily be done by
merely unscrewing the set screw.
The shortening of the spindle
should be done with care, using
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TON /NS
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Fig. 2. ----The panel -layout is extremely simple. Full deta Is
of the method of securing -the vernier dial are given in

the text.

a good hacksaw blade, otherwise
the condenser is likely to be
damaged. If you are averse to a
procedure of this sort, I would
advise you to use some other type
of \ ernier dial which can be fixed
without shortening the spindle.

Other Geared Dials
Such makes as the Burndept,

Greater attention should be paid to the spacing of the
wires than to their actual length. To reduce the
capacity of the valve mounting holes are drilled in the

ebonite strip between the three upper clips.

Jewett Micro -Dial, and E-Z-Toon
 Vernier Dial will be found suitable
for this purpose.

Fixing the Geared Dial
Having drilled the holes for

securing the condenser, take the
geared dial to pieces by first of all
removing the knob by loosening the
set screw and then removing the
dial portion by unscrewing the three
small brass screws which secure it to
the circular metal part which
contains the gearing mechanicm.
Then fix the condenser temporarily
in its correct position on the panel,
and place this circular metal part
just referred to on to the shortened
-condenser spindle, -securing it with
the set screw provided. A large

in. hole in the panel is necessary
to allow for this. Having secured
the gearing mechanism in its corrcct
position on the condenser spindle,
use this as a template to drill the f )or
holes for the s!curing screws whip h
are used to fix it to the panel. 6 B.A.
screws are perhaps best for fixing
the gearing mechanism to the panel.
The dial is then put on with the
aid of the three small brass screws
and the knob finally secured in
position, care being taken that it
does not scrape against the dial.

Points to observe in Wiring
The wiring is best carried out

with some rigid wire, all connections
being carefully soldered and special
attention paid to the spacing of the
various wires, particularly those in
the grid circuit of the valve. These
should be kept well spaced from all
neighbouring wires and those in the
plate circuit. I do not think that
great attention need be paid to the
length of the wires, since the more
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important factor seems to be their
adequate spacing.

Design of Coils
It is quite possible to cover the

range of t5,000 to t, Soo kc. with the
aid' of only two coils. This is a matter

however, give you the design for two
such coils, and also indicate the
turn numbers and dimensions for
an intermediate coil.
Coil Sizes and Turn Numbers,

The to -turn coil is fairly springy
but can be used down to 20 metres,

11

r.N,.Socket for Va/yeSocket-.C) . ValyeSocker
LJ

,
Arno/ con(Iji
Moontyv CL C)...- Terminal Terminat,0 -

@

O

middle

TEL 1- N.T. + H.T. - +L1. -
Fig. 3.-Keep all your wires well spaced and reasonably

short, and preferably solder all connections firmly.

10

of great convenience, but whether we
are working efficiently on any fre-
quency in this range, when using
only two coils, is a doubtful point,
for we may not possibly be preserv-
ing a reasonablP iriductance to capa-
city ratio on every frequency. I will,

if care is taken not to allow it to
vibrate. If any difficulty is ex-
perienced owing to this vibration I
would advise you to obtain two strips
of ebonite and clamp the turns of the
coil between 'them at the top.

The second coil consists of 30

turns of No. 20 gauge enamelled
wire, wound with double spacing
on a standard Collinson low -loss
former, 31 in. in diameter and 4 in.
long, with the usual glass disc in
the centre. The ends of the coil are
soldered to the brass angle brackets
provided with the coil, and a short
length of wire is soldered to the
15th turn to act as a tapping point.
This coil is mounted by securing

- the lower end of the angle bracket
under the large terminals.

Intermediate Coil
For the intermediate coil I sug-

gest one of 20 turns, with a centre
tap. This is wound and mounted in
the same way as the 3o -turn coil.

The " aperiodic " aerial coil con-
sists of to turns of No. 18 .p.c.c.
wire on the length of 2 2 in. dia-
meter tube. Two connecting rods
are put on the ends of this coil to
enable the aerial and the earth con-
nections to he made. The coil is
mounted with the aid of a valve -pin
and socket.

Various sizes of this coil can be
tried, for different parts of the de-
sired tuning range and I suggest
2 -turn and 5 -turn coils in addition
to the to -turn coil.

Operation and Adjustment
For the preliminary test adjust

the filament temperature and
H.T. voltage to such a value
that oscillation takes place over
the entire tuning range. Try this
out with all of the coils, with the
local earth tap on the centre
tapping. The set should go into
and out of oscillation without any
backlash. The correct adjustment
of the H.T. voltage and the filament
temperature will ensure that this is
so. Finally, the aerial and the
earth may be connected up and
searching for signals commenced.
The to -turn coil tunes to about
5,66o kc. (about 53 metres), while
the 3o -turn coil tunes from above
this figure to about 1,500 kc. (zoo
metres). This is with the local
earth tap on the centre tapping in
each case.

With the to -turn coil and the
tapping point taken so that there
are four turns in the grid circuit, I
have been able to tune up to
io,000 kc. (15 metres). A descrip-
tion of what to listen for on these
high frequencies is given in another
article in this issue.

In conclu5ion, I may say that the
construction of a receiver such as
this should provide anyone with a
fascinating contrast to the usual
broadcast reception and give a good
insight into the peculiarities of
short waves.
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from DC. Mains
By MAJOR JAMES ROBINSON, D.Sc., Ph.D., F.Imt.P.

Y'% Director of Research
The voltage from D.C. mains is unsuitable for H.T. supply, .unless special

if precautions are taken, owing to small variations which give to a hum.
This article describes a novel method of overcoming this defect.

ts?

1-10W to l'un Your Iseceiver Direct'.

NY device which will enable listeners
to use their valve receivers an -1
amplifiers direct off the electric
supply mains, and thus to abolish
the troubles of accumulat :r
charging and of replacing high-
tension batteries, will be welcome.
After all, accumulators and high-

tension batteries are merely for the purpose of
providing voltage and current for the amplifier,
and if in any house a supply of voltage is already
there, it is highly desirable to make use of it, if
a practicable
scheme can y T E F
be evolved.In this
country, for
some reason
or other,very
little use
appears to
have been
made of the
electric mains
for the direct
supply of
voltage and current to amplifiers, although a
considerable use is being made of such mains in
some other countries. The problem is comparatively
straight -forward. This is particularly so in the
case of direct current supplies, which are usually
of 200 to 240 volts, although certain supplies are
of the order of Ioo volts.

In the case of alternating currents, a certain
amount of trouble exists owing to the different
frequencies of the various supplies, the frequency
varying from 25 to 6o. - These troubles, however,
are not serious, and could be overcome without
serious trouble in attempting to apply the voltage
of the mains direct to amplifiers.

D.C. Mains
In the case of D.C. mains, the straightforward

plan would thus appear to be to bring down the
voltage to what is required by means of a re-
sistance, and thus to apply the voltage as required
to the amplifier. However, the problem is not
quite so simple, because there is another trouble,
which is that the so-called direct current supply
is not quite constant enough. Usually there is a
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Fig. 1.-The method described
employs a valve working beyonu

the saturation point.

variation of voltage of the order of about half a
volt, although in some cases the variation may be
even more than this.

This variation takes place at a considerable
frequency, which is very often not uniform, so that
we have to arrange to eliminate this ripple,
and to obtain an absolutely smooth supply of
voltage. As the actual voltage induced in an aerial
from wireless waves is very small, of the order
of a few millivolts only, whereas the variation of
voltage on the direct current mains may be 500
millivolts or more, it is quite obvious that it will
be impossible to receive wireless signals unless
something is done to eliminate the variation of
voltage due to these D.C. mains.

Use of Chokes and Condensers
The usual method suggested for eliminating the

ripple of D.C. mains is to employ large inductances
which are called " chokes " and large condensers.
A method for using chokes and condensers for
eliminating the ripple is d.oscribed in MODERN
WIRELESS for October. .

There is, however, another method which may
be employed, utilising a thermionic valve to
( Fir inate the ripple, and by, means of such a valve

a constant
voltage may be
obtained. The

mA principle under-lying the
method will be
unders tood
from Figs. i and
2. A two -elec-
trode valve is
all that is
required, al-
though it is
possible to use
an ordinary
three electrode
valve by joining
the , grid and
anode together.

Saturation Current
In Fig. r, the Characteristic of a two -electrode

valve is shown, the current being plotted for
different voltages. Volts are plotted along OX

II
Fig. 2. Using a circuit of th s
description all the voltage
variations may be absorbed in

the valve.

0
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and the current is plotted along OY, the voltage
being applied between the filament and the anode.
This curve is well known, the general character-
istics being that when the voltage on the anode is
negative no current flows, and as this negative
voltage is diminished the current begins to flow,
until there is no potential between the anode and
filament, when a small amount of current flows to
the anode. When the anode is made positive, the
current increases up to a maximum value, and on
reaching this point, no matter how much the
voltage is increased, the anode current never,
increases. This maximum current is called the
" Saturation
Current.'' In +
Fig. T the max.
imum current R
is obtained
when the R1 B
voltage on the
anode is given
by OH, the
current then
being given by
HT.

Thi sprinciple
is,ofcourse,very
old, being the
principle of the Fleming valve. It is immediately
obvious, however, that if we apply a variable
voltage to such a valve with the mean value at
a point such as A, and allow the voltage to vary
1)2tween C and D,the anode current is absolutely con-
stant, being of the value of CE or DF tie whole time.
We must now examine how this principle can be
applied actually to the 6rect current mains in
order to keep the variable voltage, and thus
variable current away from the amplifier.

In Fig. 2 a method of connecting the valve in
series with the direct current mains is shown. The
filament of the valve is supplied in this case by a
separate battery M. The filament is joined to the
negative pole of the electric supply. The anode
of the valve is joined to a resistance R, the other
end of which resistance is joined to the positive
pole of the supply. We thus have the valve
joined in series with the resistance and both
together put across the main terminals.

All we have to do now is to adjust conditions
so that the voltage across the valve is of such a
value that the current through the valve is
absolutely constant, irrespective of any slight
fluctuations of voltage, We must so arrange the
resistance R and the magnitude of the current
through the valve; so that the potential at which
the valve is working is well to the right of the
point H in Fig. I. It is advisable to arrange that
it is some considerable distance to the right of H,
e.g., at A.

Adlustm)nt of Valve
The points which require attention in oilier to

obtain this condition are the resistance R and
the emission from the filament which is controlled
from the filament battery M. Very little calcu-
lation is required in order to find the actual
conditions, that is, the emission and the actual

A

V

Fig. 3. In this circuit the fila-
ment is also supplied with

current from the mains.
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resistance R which are required. The current
through the resistance is equal to the voltage
across it divided by the value of the resistance in
ohms. This is a statement of the well-known
Ohm's law.

It is usually possible to obtain a valve which will
produce the saturation current for a voltage of

6o to eo volts. If we allow such a valve to hav
about zoo volts across it, we have left available
for the resistance R also Too volts, assuming the
voltage of the mains to be 200 volts. Suppose that
the saturation current is one -tenth of an ampere,
then this current will also flow through the resist-
ance. The voltage across the resistance R is t
be roc) volts, and as the current is one -tenth of an
ampere, the resistance of R, by Ohm's laW, must
be r,000. ohms.

In these circumstances we have the voltage
from the mains, of zoo volts, divided into two
parts, that across the resistance R and that across
the valve V. As the current which passes through
the valve is constant, if the valve is working a* the
saturation point as described, the current through
the resistance R is constant; and thus the potential
across R is also constant. All the voltage varia-
tions of the mains, therefore, are absorbed by the
valve V. If the main voltage rises to 201 volts,
the valve cannot pass any more current owing t
the saturation effect, so that the voltage developed
across the resistance still remains the same, that is,
no volts.

Effect of Altering the Resistance
Consider for a moment the effect of altering the

value of the resistance R by some large amount.
Suppose that the resistance of R is reduced to loci
ohms. As the current is T /roth of an ampere, the
voltage across R is ro volts, and thus the voltage
across the valve becomes rqo volts without
changing the current through the valve.

On the other hand, suppose that we make
the resistance of R much greater, say, 4,000 ohms.
It will be obvious that the current in the valve

must now
change, fix
the following
reason. Let
us assume
that it does
not change,
but remains
constant at
the value of
1/loth of an
ampere. By
Ohm's law
we have a
resistance of
4,000 ohms

which has a current of i /loth of an ampere flowing
through it, and thus we require a total voltage
of 40o volts, which is impossible, as we have only
200 altogether.

Thus it is obvious that if we increase the resist-
ance of R above row ohms, the current will remain
at r/roth of an ampere until the distribution of the

Fig. 4.-A variation of filament
current will cause a correspond.
ing variation of the saturation

current.
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voltage between the resistance and the valve is of
such a nature that the voltage across the valve
is equal to the value OH in Fig. 2. This voltage
for most ordinary valves is of the order of 6o to 8o
volts. As soon as the conditions are such that the
voltage allowed for the valve becomes less than
OH, then the current through the valve will
diminish. At this stage, of course, the valve is not
in the condition that we require for smoothing
purposes.

. Practical Manipulation
We have discussed some theoretical reasons for

the distribution of voltage between the resistanc
and the valve, and have shown how it is possible

to obtain the
correct r e -
lations. In
practice the
method, to be

B employed is
as follows : In
series with the
valve and the
resistance it
is advisable
to use a
ammeter. Thi s
is shown as
MA in Fig. 2.

Also in series with the resistance and amplifizr
a small battery should be employed for test
purposes, which is shown as N in Fig. 2.

The object of this battery is to produce artificial
variations of the voltage on the mains. Conditions
hould finally be obtained so that no matter what

the voltage of this battery, within limits, or which
way round it is connected, the
current through the milli ammeter +
is' constant. The resistance R
should be varied, and also the
emission from the filament should
be varied bymeans of the battery
M and its filament rheostat.

V

Fig. 5. -A large condenser
shunted across R will smooth out

any varia _ions which remain.

Elimination of Filament
Battery

So far we have supplied the
current for the filament of trit.
valve V by a separate accumulator
M. But as we have already
plenty of electrical power, it is
advisable to use this electrical
supply to heat -the filament of
the smoothing valve V. The
way to do this is shown in Fig._ 3, where the fila-
ment is joined in series with another resistance R.
This resistance should be so adjusted as to give the
correct filament current for the valve V.

A suitable resistance for this purpose is an elec-
tric lamp, which should be chosen of the correct
wattage to give the correct current to the filament.
In addition, a small variable resistance should
he used with this electric lamp in order to allow of
fle finer variations of the filament current and
thus of the emission.
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Temperature Lag
By using the electric supply to heat the filament

of the smoothing valve V we introduce the possi-
bility that we may not obtain the maximum
amount of smoothing, because the variations of
voltage on the mains are now introduced to the
filament of the smoothing valve and thus we get the
temperature of the filament of this valve altering
in harmony with the voltage variations on the
mains. Changing the filament current, and thus
the emission, is equivalent to changing the satura-
tion current. This is shown in Fig. 4, where vcr
get curves i and 2 corresponding to the smaller
and larger filament currents. .

In actual practice; however, this effect is not
serious, if appreciable. at all. The variations - or
electric, voltage are followed only very slowly by
change of temperature of the filament. Tem-
perature effects are by no means instantaneous, and
time is required to change the temperature of the
filament when the voltage is altered. Owing to this
lag of temperature effects, the difference between
the saturation currents and 2 is usually extremel:,
small. This is particularly so, because the fre-
quency of the variation of voltage is usually com
paratively high, being anything from 6o to i,000
cycles per second.

A Suitable Single Valve Circuit
There is no doubt, therefore, that a valve

used in this manner cuts down the variations
of voltage obtained on the direct current mains
to a very large extent, actually to about i per cent.
of the original variation. The final clearing up of
this variation can be obtained by using a con-
denser of a few ILF across the resistance R as
shown in Fig., 5. We thus have at .the points A

Fig. 6.-A practical single valve circuit
described.

I;

E

using the method

and B, a source of potential or voltage of the
order of roo to 120 volts, which is absolutely
constant, and we can now make use of this source
of supply for our amplifiers and receivers for both
the anode supply and the filament supply.

We shall consider in this article only the case of a
single valve receiver. In Fig. 6 a scheme is shown
whereby the anode supply is fed from the mains
by means of this smoothing valve. In this case
it is necessary to use a. special battery to heat the
filament of the receiving valve D. The smoothing
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arrangement, including the, soothing valve V
is shown to the left of the figure, including the
series resistance R for the anode of the smoothing
valve, and the series resistance R1 for the filament
of the smoothing valve.

Our source of supply for anode voltage is now
the two terminals A and B. A is obviously ' the
terminal to join to the anode of the receiving valve.
The point B should be connected to the filament
of the receiving valve. A very simple form of
receiving circuit is shown, with a direct coupled
aerial. Reaction is used in this circuit, as shown
at L, and L2.

Aerial and Earth Both Insulated
The first point of interest is that the aerial must

be insulated from the receiver, and this is done
by using a series condenser, F, which is shown as
a variable condenser. The aerial must not
be connected direct to earth as if this is
done it will result in earthing the receiving
circuit DHG,and
thus in earthing
the mains at some -I-
particular point
corresponding to
B. This must be
avoided at all
costs for there is
usually an earth
already in the
mains which will
most cer ainly
be at some other
point, so that the
aerial must be
earthed through
a condenser G
which should
have a value of
the order .01

LA

Again the tele- Fig .7.-In this case the filaphones are at a also supplied with c
somewhat high
potential, and these should also be well insulated,
or else a telephone transformer should be used.

The high tension voltage may be varied if de-
sired by arranging a tapping point on the resist-
ance R.

In this case, where we only supply the anode
current of the receiving valve from the smoothing
circuit, a comparatively small current is required,
so that there is no necessity to use a large smoothing
valve V. A valve which will give an emission cur-
rent of 20 milliamperes is quite sufficient, and
quite a number of receiving valves will do this.

Filament of Receiving Valve
In Fig. 7 a diagram is shown for the case where

both the filament supply of the receiving valve V
and the anode supply are provided by the smooth-
ing circuit. The filament of the valve D is now
joined in series with the resistance R, the anode
supply being obtained from the positive end of
the resistance R as before. A variable tapping
might be used at A. It is, however, very often
convenient to use a lamp in place of the resist -
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ance R:, and in this case it will not be easy to
provide a variable tapping -point at A.

The magnitude of the filament current in the
valve D is controlled by the emission of the
valve V. This controls the current through
the rectifying valve V as is required, and
for convenience and economy it is recommended
that a 6o milliampere valve be used as the re-
ceiving valve D. In this case we need not provide
for too great an emission current in the valve V.

An emissionof about 65 milliamperes is required
and, therefore, it is necessary for us to use a valve V
which is capable of giving a saturation current of
more than this value A number of valves
are available which will do this. The LS 5
valve is capable of giving 70 or 8o milliamperes.
Two B4 valves in parallel will also provide
sufficient emission. In these cases, of course, we
are using three electrode valves, whereas two
electrode valves are all that is required. With

three electrode
valves it is
necessary to con -

OH nect the grid and
O anode together.

Cost of
Running

As regards the
question of cost
of running such
a circuit this
should not be too
high, particu-
larly if we use a
valve as rectifier
which has a dull
emitter filament.
If we use a bright
emitter such as
the LS 5, the
filament current
is three-quarters

of an ampere, which requires a power of 15o to 16D
watts. This means that in six hours we have used

unit of electric power, so that the cost will be of
the order of rd. per hour. It is possible to have
cheaper running by using other valves. It should
be possible for valve manufacturers to design
a valve which can operate on very little filament
current and yet give the required emission.

Special Forms of Valve
One method of doing this is to have a valve

designed which has a very long filament, as the
emission from a filament is proportional to its
length.

In this way it should be possible to obtain an
emission of 6o milliamperes for a filament current
of about 200 milliamperes. In the circum-
stances the running of such a smoothing circuit
should be very economical.

Examples have been shown for single valve
receivers, but the method may be applied
equally to multivalve sets, and further details
will be given in a future issue.

ment of the receiving valve is
urrent from the mains.
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Tie photo above shows the
main aerial tuning induct-
ance in process of con-
struction. It is wolnd with
heavy cable made up of a
large number of strands of
fine wire to reduce the high
frequency resistance.
The photo on the right
shows the large glass panel
carrying the lead-in in-
sulator for the aerial. The
actual strain on the lead-in
is taken by the three
balanced insulators outside.

November, 1925

When using stranded wire
cable the ends of the wireshave to he connected to
the rest of the circuit by
soldering round the edgy
of a large diameter copper
tube. This photo shows this
operation, which takes a
considerable time, actually
in progress.

4
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Coupled circuit valve trans-
mitters will be employed.
and this photograph shows
some of the large oil -tilled
condensers for the closed
circuits. Note the heavy
insulators required to with-
stand the high voltage.
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The station building itself
is of imposing appearance,
as can be seen from the
above photograph. The
820 ft. masts can clearly be
seen, while some idea of
the size of the aerial is
obtained from the left-hand
photo which shows one of
the huge spreaders.
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AN ANODE -INPUT
REFLEX

SET
By J .H REYNEL

B.Sc.(Hons.' A.C.G.I..
Staff Cditor

A simple set for the nearer

THE set which is described in
this article was designed
primarily with the object of

providing a simple set having a
minimum number of adjustments
which would be capable of giving
loud -speaker results on the local
station up to a distance of 3o to 4o
miles, and telephone reception, with
possible loud -speaker results, on
1:01313 of the more distant stations.
As will be seen this result was more
than achieved.

Simplicity of
Operation

The reflex prin-
ciple was employed
because in a set
of this character,
where extreme effi-
ciency is not de-
sired, one of  the
valves can quite
satisfactorily be
used at both high
and low frequency.
One of the dis-
advantages of the
reflex principle,
however, lies in the
fact that it does not
lend itself very well
to long distance
reception. A
second disadvan-
tage lies in the fact
that in the usual
form of reflex ar-
rangement several adjustments are
required in the process of tuning in;

These disadvantages have been
overcome to a large extent in the
present set. There is only one
tuning control, and associated with
it a reaction control which is
particularly smooth in operation.
The only other adjustments which
are required in the set are the three
filament rheostats, which remain
adjusted once they have been set

stations.

approximately to the correct posi-
tion.

Single Tuning Control-
The idea of utilising only one

tuning control resulted from the
necessity for keeping the set as
simple as possible. Now in the
ordinary reflex circuit it is necessary
to tune the grid circuit, and also to
tune the anode circuit of the reflex
valve. The detector, which may
be either crystal or valve, is then
placed across the tuned circuit in
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detector. In the particular circuit
under consideration it is the grid
circuit which has been eliminated,
leaving the only tuned circuit in
the anode of the reflex valve. It
thus becomes a species of anode
input circuit, the principle of which
was dealt with in some detail
in an article by Mr. John Scott -
Taggart, F.Inst.P., A.M.I.E.E., in
the September issue of MODERN
WIRELESS.

cz

C,

67).

=1
11111

ors -

Fig 1.-i he original form of circuit. L,C is the tuned
anode circuit, reaction being introduced by means of the

grid coil L2.

the anode of the valve. This, of
course, necessitates two tuned cir-
cuits, and if the tuning control is
to be simple one of these should be
eliminated.

Various circuits have been de-
vised from time to time in which the
tuned anode circuit was eliminated
by some means, but such circuits
have not always been satisfactory
owing to the difficulty ,of producing
an adequate voltage across the

The Original
Circuit

The essence of
the circuit as
originally tried is
shown in Fig. I.
Here the tuned
circuit is connected
across the anode
and filament of the
valve V and
coupled to this
circuit is a small
coil L2, which is
applied across the
grid and filament.
The high - tension
supply to the valves
is obtained through
the high -frequency
choke L3, and the
condenser, C2, is
inserted in the
anode circuit of the
valve to prevent
the high tension

from short circuiting through L1.
The currents set up in the aerial

induce voltages in L2 which are
applied across the grid and filament
of the valve and are amplified in
the ordinary way. These currents
then flow through the circuit C 2-
L2 back to the filament, and if the
coils are in the correct direction thii'

-will produce a reaction effect which
will ultimately cause the valve to
oscillate. The reaction can be
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controlled by varying the value of
the condenser C,.

The voltage developed across the
tuned circuit I.,, -C, is then applied
across the grid and filament of the
detector valve V2 in the anode cir-
cuit of which is an intervalve
transformer. The secondary of this
intervalve trans-
former is cen-
nected in the grid
circuit of V1, so
reintroducing low -
frequency varia-
tions into this
valve so that
the valve amplir es_
the current both
at high -frequency
and low -fre-
quency.

Final Form of
Circuit

This simple
f-rm of circuit
has been shown
in order to enable
the reader to ap-
preciate the real
functioning of the
f nal formof circuit
adopted. It was found for several
reasons that this circuit did not
give the results that were expected
of it, and several minor modifica-
tions were made before the circuit
was finally made up into the form
of a set. The final form of circuit
is shown in Fig. 2.

VAE

12

which are wound both on the
same former. This was found to
give very much better signals,
particularly in the reception of
distant stations. Secondly, in order
to increase the selectivity the aerial
was not connected across the whole
coil but across a portion only.
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C, caused slight variations in the
tuning of the circuit which were not
very desirable. By making C,
fixed, however, and varying the
shunt capacity across T2 an equally
good reaction effect was obtained
without the slightest effect on the
tuning of the main oscillating circuit.

It will be seen

ww/iF
 2

ooasuF

C,

C

T,
O.P.

R.
2M0

2 10002pF ' 0

C4 T4

m B3

Ill
B,

JACK

F g. 2.-The circuit ultimately adopted, which gave much
superior results. An extra L.F. valve has also b3en

added.

Furthermore, better  results wee
obtained by making the tappings
at the grid end of the coil as shown,
in, accordance with the usual
Reinartz practice.

Finally, instead of controlling
the reaction effect by varying the
value of the condenser C, the

that a third (low -
frequency) valve
has been added in
this circuit in
order to obtain
loud - speaker re-
sults. We may
now consider the
design of the set.

Components Re-
quired

The components
required are as
follows (the names
of the makers of
the various com-
ponents have been
given in brackets
after each it :311i,

although similar
components by
other manufac-

turers may equa' ly well be used) :-
1 Ebonite Panel, x6 in. by 8 in.

by + in. (Paragon).
Mahogany Cabinet, 9f in. deep

take panel with baseboard
9 in. deep. The back of the
cas must be cut away to allow
for the two terminal panels.

/6.

23/6' ,, zit. 3341 334 234 214

trerA
#::_ri,
4r-INI,1nwnnh,,o5'

, ....

Ilk ),,

'
- 4.,4

REP VALVE LE ALVE
:. way

/ 11;1

CI (fr gi
, --,----- REACTION k ,!y 1

TUNING CONDENSER ,.,,:li .:_, LOUD SPEAKER

.
a- # ' 2 to

®.

0 0

;
DETECTOR

B

... e
/3'8a

9
Fig. 3.-The lay -out of the panel may be seen from this figure. A full-size Blue Print,

No. 135a, may be obtained, price ls.6d. post free.

The modifications are as follows.
The condenser C1 instead of being
connected simply across the coil
L1 is connected across both L1 and

condenser across the secondary of
the intervalve transformer T1 -T,
was made variable. It was found
that the varying of the condenser

1 .0003 µF Condenser (Jacklon
Bros, low -loss).

x .00e5 µF Condenser (.T.ac.ksoa
Bros. low -loss).
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Low -Loss Coil Former (6 in.
long, 3 in. diameter (Collin -
son Precision Screw Co., Ltd.).

3 Filament Rheostats, dual type
(L. McMichael, Ltd.).

3 Anti -vibration Valve Holders
(Burn -Jones & Co., Ltd.).

Radio Frequency Choke
(Lissen, Ltd.)..

000r 1.1.F Fixed Condenser
(L. McMichael, Ltd .).

0002 ILF Fixed Condenser
(L. McMichael,
Ltd.).

 Grid Leak, 2
megohms (L.
McMichael,
Ltd.).

2 Angle Brackets
(Burne - Jones
& Co., Ltd.).

 Terminal Panel,
7 in. by 2 in.
with 7 termi-
nals (Burne-
Jones & Co.,
Ltd.).

Terminal Panel,
31 in. by 2 in.,.
with 4 termi-
nals or plug
sockets.

E Z Toon vernier
condenser dial.

Packet Radio
Press panel
transfers.

i Jack, single open
type.

 In t ervalve
Transformer
(Radio Instru-
ments, Ltd.).

I L. F. Intervalve
Transformer
(L. McMichael,
Ltd.).

These latter items
are important, as
the set is of the reflex
variety. The trans-
formers employed
were an R.I., trans-
former for the reflex
stage and a Mc-
Michael for the
second stage. Other
makes of transformer
may be employed,
but in some cases
tfiere is more -ten-
dency to oscillation
in the reflex valve than in others.
This point, however, is dealt with
in some detail later.

Lay- Out
The lay -out of the components

may be seen from Fig. 3 and Fig. 4,
which illustrate the front and
back of panel arrangements. The
coil should be wound with 90
turns of No. 22 wire, tappings being

taken at the 5th, roth and zoth
turns. The tapping at the loth
turn is taken to the earth terminal,
the remaining tappings being con-
nected to the aerial terminals. As
has been remarked, the selectivity
of the set is obtained by only tapping
the aerial across a very small portion
of the coil. Plug sockets have been
used, therefore, to enable the best
tapping to be found under varying
conditions.

This plan view of the lay -out and wiring will be
of assistance in making up the set.

The actual lay -out of the com-
ponents on the baseboard should be
adhered to as closely as possible, in
order that any tendency to oscilla-
tion may be under control. It will
be noticed that the two trans-
formers have been placed reason-
ably far apart to minimise any,
tendency to low -frequency howling.
The front of pane] lay -out, of course,
can if desired be altered, providing
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the tuning and reaction condensers
are maintained approximately in
the position shmini. The position
of the three rheostats on the right
of the set is not important.

The vernier dial is almost
essential. The particular dial
employed is drilled to take a in.
spindle, but a small strip of metal
was inserted to adapt it to the
3/16 in. spindle. Dials to fit
3 /16 in. spindles may now be

purchas2d.

Wiring Up
Having laid out

the components
upon the baseboard
as indicated in Fig. 4,
and fixed the con-
densers and rheostats
and the telephone
jack to the panel,
the process of wiring
May be commenced.
It will be noticed
that the various con-
nections have been
made as direct as
possible. With the
particular arrange-
ment of compo-
nents, the wiring is
fairly well spaced
and care should be
taken to see that
this spacing of the
wiring is followed in
making up the re-
ceiver. If this is
not done there may
be some difficulty
when the set is
finally tested out.
Beyond this precau-
tion there is little
else that calls for
any comment.

Operation of Set
The operation of

the set, when com-
pleted, is particularly
simple. The reaction
condenser should be
placed in the zero
position (i.e., " All
out "). Having in-
serted the valves in
their sockets and
adjusted the filament
currents to suitable

value, the local station is tuned in by
suitable adjustment of the tuning
condenser. It will then be found
that an increase in the capacity of
the reaction condenser will cause the
set gradually to come up to the
oscillation point until a limit is
reached, when it quietly commences
to oscillate.

For the local station the reaction
condenser is not as a rule required.
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The condenser may be set in the
zero position and the tuning control
turned round until the station is
heard. Having tuned the station
in, an increase of strength may be
obtained, if required, by bringing
the set up to the point of oscillation

quency of the oscillation increases
so the reaction condenser has also
to be increased. This means that as
the tuning capacity is decreased
so the reaction condenser has to be
increased. Once this peculiarity
has been mastered, it is possible to

MODERN WIRELESS
Valves

The liability of the set to oscillate
depends upon the type of valves
employed, although, with the details
given, the set will be well under
control with the majority of valves.
The last valve should, of course,

+ G.B. - H.r.2 + L.T. /0 20

E AERIAL TURNS
Fig. 4.-The wiring of the receiver is straightforward. Various values of C2 may
ba tried when testing out. A Blue Print of the wiring (No. 135b) is available on

application, price ls. 6d. post free.

with the reaction condenser, as has
been described.

The testing for more distant
stations may be accomplished by
the : simultaneous adjustment of the
tuning and -reaction condensers.
It will be found that as the fre-

search over the whole of the dial
and keep the set on the point of
oscillation with the reaction con-
denser in the manner just described,
and by this means several other
stations may be brought' in satis-
factorily at loud -speaker strength.

be a poWer valve, but, if desired,
an ordinary L.F. valve may be
used. The detector should be a
valve having 'a high impedance

dan. a high amplification factor,
such aS6: 'D.E5.B, but an Ordinary
G.P. valve is quite satisfactory.
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For the reflex valve any general
purpose valve may be employed,
such as a D.E.3 or a D.E.R, or one
of the corresponding bright emitter
type.

The detector H.T. (H.T1) should
be comparatively small, about 30
to 36 volts, as otherwise the detector
valve tends to oscillate. The H.T.
for the other valves (1-1.T2) should
be as large as is permissible with
the valves in use.

Tendency to Oscillate
The oscillation in this circuit is

controlled, as has been seen, by a
capacity across the secondary of
the reflex transformer. It may,
however, be found that with the
particular transformer and particu-
lar valves employed, the circuit
still oscillates even at the minimum
of the reaction condenser. In such
a case the trouble may he remedied
very simply by moving the earth
tapping down a few turns, i.e.,
making the tapping at the 28th or
19th turn instead of the loth. It
is simpler to try different valve
combinations first, however, as with
the majority of valves reaction
control comes well in the middle of
the condenser.

Conversely, if the reaction is in-
sufficient at the high frequencies
(low wavelengths), the earth tapping
should be moved upwards a few
turns.

With suitable adjustment -the 
reaction control is smooth and free
from backlash. It also remains
near the oscillation point over a
reasonable range.

-Variations of H.T. voltage and
filament cutrent should be tried till
this ease of control is obtained.

The lay -out of the components
is compact, while the wiring is
adequately spaced.

With some valves an increase of C2
is beneficial, and values up to
ooel3 AF may sometimes be em-
ployed with advantage. If C2 is
t Do large, low -frequency buzzing
takes place.

If different transformers from
those specified are employed, the
effect of the changing over the
connections to the terminals should
be tried, as it will usually be found
that one connection gives rather
better signal strength than the
reverse.

Test Report
As has been stated, the set was

primarily designed to operate upon
the local station, and to give simple
control with good selectivity. Ac-
tually, however, the receiver has
been tested in various parts of
London, and, no difficulty was ex-
perienced in tuning in several other
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-stations on the loud -speaker, as will
be seen from the accompanying
test report; .

Valves in use : All D.E.3 type.
H.T, 3o volts. H.T, : 66 -volts.
Aalerial on smallest tap (ici turns).

Station. Remarks.
reading.

33 Unidentified ... Dance 
music.

34 Aberdeen
36 Radio Toulouse
39 Birmingham
46 French station
48 Glasgow
51 German station London in

back-
ground.

52 Newcastle
55 Bournemouth In terf e -

r en cefrom
London.

63 London
76 Dortmund
78 Brussels ... Dance

music.
All the above on the loud-

speaker.
NOTE.-The dial used is a fre-

quency dial, so that the higher
wavelengths (lower frequencies)
tune in at the lower readings.

IMPORTANT
NOTICE.

Owing to the numerous applica-
tions from our readers for Back
Numbers of our publican)3 s, we
have decided to make no extra
charge on any of our pe
for issues published wi Ian six
months. The charges 'or back
issues more than six months old
will be as in the past.

The finished set has an
attractive appearance.
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Mr. J. C. READ, Vice -
President of the Hounslow and
District Wireless Society.
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circuit there was a marked increase in
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mach more sensitive. The hand -capacity effect is almost entirely
eliminated and working on 3o metres
it could be regarded as negligible. The
micrometer adjustment is of a very
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experts in radio acoustics since 1908

S
The TableoTalker

designed with expert knowledge of acoustics
NOTE : Acoustics : the science of sound. Radio Acoustics: transforming the electrical impulse into audible sound.

The ultimate excellence of the Brandes
instrument does not lie solely in the hands
of the master craftsman. True, his care
and ingenuity must be exercised during
construction, but the basic principles are
laid down for him by technical experts in
the Brandes laboratories: There the secrets
of acoustics - are thoroughly investigated
and finally built into our plans. The
electrical impulse is captured by your
set. Transformed to audible sound by
a Brandes loudspeaker that transmitted

sound is perfectly reproduced.

Ask your Dealer for the
Table -Talker.

Audio Transformer
Ratio : 1 to 5

17/6
Brandes Limited

The new goose -neck design is the rest It
of research in radio acoustics, which
definitely establish its value in relation to
the diaphragm fitted. One feature remain-
ing unchanged is the patent material used
in the construction of the horn which
eliminates any suggestion of harshness. It
is now possible to control volume and selec-
tivity with the small lever located at the
rear of the base and to tune -in to a finer
degree. Elegantly shaped, it still has that
tasteful neutral brown finish and felt -padded

base. Height 18 ins., bell 10 ins.

30/o

296 Regent Street, IV.x

152 In replying to advertisers, use Order Form enclosed
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ITH so many different types and makes of
valves on the market at the present time
it is sometimes very difficult to make a

decision as to what kind to use in any particular
receiver or amplifier. It is proposed, in this
article, to give some idea of the fundamental
valve characteristics and constants required for
the performance of different functions, and so
to assist one in making a decision as to what
valve to buy.

Valve Constants
Most manufacturers now supply data for each

of their different types of valves, from which
one is able to' judge their capabilities and their
limitations, having regard 'to the set in which
they are to be used. The following are the more
important constants of a valve which should be
considered :

Filament current and voltage.
Voltage amplification ratio.
Impedance.
Grid bias required under working conditions.
Maximum or total emission.

The Filament
Let us consider these various points in turn.

If economy in filament battery power is of no
importance, then probably the only advantage in
choosing a dull emitter valve is that it has a
considerably longer life than that of the bright
emitter. In other respects there is nothing to be
gained. As economy in accumulators, however,
is generally of very great importance it is usual
for the choice to fall to the dull emitter, especially
in cases where the number of valves exceeds two
or three.

With regard to dull emitters, it is as
well to remember that there are two distinct types
of 'filament on the market, namely, the coated
filament and the thoriated tungsten filament.
If a valve with a coated filament is obtained
rat care must be taken not to over -run it, as
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this is easily done if the filament voltage is in-
creased by more than about ten or twenty per
cent. above its specified value. The thoriated
tungsten filament is not nearly so susceptible
to excessive voltage and is not easily burnt out.

What Is Voltage Amplification Ratio ?
We now come to the voltage amplification ratio,

.which is the theoretical voltage amplification of
a valve. For instance, if this ratio for any par-
ticular valve is ro, then by applying an alternating
current potential of o.r of a volt between the grid
and the filament, it should be possible to obtain
an alternating potential of r volt across the anode
circuit. In practice, however, this actual ," step
up " in voltage cannot be obtained owing to the
high impedance of the valve itself, which cannot
be neglected in comparison with the practical
values of external impedance in the anode circuit.
For example, if the external impedance in the anode
circuit is only equal to the impedance of the valve
itself, then the actual voltage amplification is
only half the theoretical value.

The higher the external impedance in the anode
circuit compared with that of the valve itself,
the nearer will the amplification factor under
working conditions approach that of the theoretical
amplification ratio. In practice, for voltage ampli-
fication it is usual to make the external impedance
of the anode circuit if possible at least 3 to 4 times
that of the valve itself.

In cases where a load is taken from the anode
circuit' to operate a loud -speaker, for instance,
the conditions are somewhat different, and these
will be discussed below.

Valve Impedance
We have also to consider the internal impedance

of the valve. This is not simply the resistance
of the valve as obtained by dividing the value
of the high-tension voltage applied to the a node
by the anode current. It is obtained by finding
the change in anode current produced by a small
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change in the anode potential and dividing the
change of anode volts by the change in anode current.
For exam Ae, if a valve, at zero grid potential,
gives io milliamps anode current at go volts,
and 12 milliamps at no volts, then the
impedance of the valve at zero grid volts,
and a mean anode voltage of zoo is equal to
Ito -90_10,000

ohms. The impedance and ampli-
'002

fication ratio of a valve depend on the size and,
spacing of the electrodes. A valve with a high
amplification ratio usually has a high impedance
and a valve designed for a low impedance has a
comparatively low amplification ratio.

_ .

Classification of Valves
Let us now consider the effect of these various

characteristics in different types of circuits.
Receiving and 'amplifying valves can at present
be divided into the following types according to
their uses :

(a) High -frequency amplifiers and detectors.
(b) Low -frequency amplifiers.
(c) Power or loud sr eaker valves.
(d) General purpose valves.

We will cons der these requirements in turn.

High -frequency Amplification and
Rectification

As the voltages and power dealt with in high -
frequency amplification and rectification are very
small the maximum emission required from the
valve is comparatively small and need not exceed
5 to It) milliamps. The chief requirements of a
detector' valve is a high voltage -amplification
factor. Although this means a high impedance,
it is not of serious consequence. The valve should
be designed for a comparatively low anode voltage,
and should be such that the characteristic, is fairly
symmetrical about the zero grid volts line. The
requirements are thus an impedance of 30,000
to 6o,000 ohms with an amplification factor of
io or mo e.

For high frequency work the external impedance
in the anode circuit is usually very high, particu-
larly if tuned circuits are employed. This has led
to the use of valves having a high impedance
and consequently a high amlpification factor.

Low -frequency Amplification
For low-ir quency work the xternal impedance

is usually fai ly low, so that a low impedance valve
preferclare. For power amplifier work, using

transformer coupling, the valve should be designed
so that the mid point of the, working straight
part of the anode current -grid voltage character-
istic is obtained with about -5 volts on the grid.

This allows of- a fairly large sweep in the grid
potential without the liability of -the grid becom-
ing positive. To obtain these conditions without the
necessity of excessive high-tension voltage, the
valve should have an amplification ratio of, say,
between 5 and 10 with an impedance of from io,000
to 25,000 ohms.
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Resistance Amplifiers
The valve required for use in a resistance

amplifier depends on the value of the anode resist-
ances. If these are of the order of 50,000 to 100,000
ohms the impedance of the valves can be as much
as 30,000 to 50,000 ohms. This allows a valve of a
high amplification ratio to be used. The high ten-
sion supply in all cases should be sufficient to
enable the valve to be operated with a negative
grid bias of one or more volts, depending on the
amplitude of the signal.

With resistance amplifiers it must be remem-
bered that the high-tension voltage must always
be considerably greater than that normally
required with transformer coupled amplifiers,
owing to the voltage drop across the resistance
itself.. In a resistance amplifier in which a valve
is used with an impedance equal to half that of the
anode resistance, the voltage required on the am-
plifier will be three times that normally used
with the valve in a transformer coupled amplifier.

Power or Loud -Speaker Valves
Up to the present we have been dealing with

valves whose chief function has ,been voltage
amplification. Practically no power has been re-
quired from the anode circuit. As the power taken
by a loud speaker may be considerable, it is essen-
tial to select a special valve for this purpose.
The power that can be obtained from a valve
naturally de -ends on the high tension voltage,
but as this is limited in most cases to about 200
volts at a. maximum, the valve used should be
capable Of supplying the power required at this
voltage and of course supplying it without dis-
tortion.

To obtain power under these conditions
it is essential that the impedance of the valve
should be very low. The amplification ratio
is of secondary importance, but this of course should
be as high as .possible for any given impedance.
For instance, a valve with an impedance of
5,000 ohms and an amplification factor of 3 is
capable of giving much more volume of sound with-
out distortion than a valve having an amplifica-
tion ratio of, say, 15 and an impedance of 25,000
ohms.

In addition to a low impedance, a loud: speaker
valve must have a very considerable emission,
which should not be less than 20 milliamps.
It should also be designed for operation at a
negative grid bias of at least io volts.

A General Purpose Valve
ror general purpcse work, a valve with an

amplification ratio of ro, an impedance of 30,000
ohms and a total emission of 10 milliamps is
required. For low -frequency work the anode volt-
age should be about roo volts with a grid bias
of from -3 to -5. For high -frequency amplifica-
tion and rectification an anode voltage of abOut
3o to 4o would probably be sufficient. Such a valve
is not suitable,however, for operating a loud -speaker
of any size.
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I LISSENIUM

Building up a whisper
of soundFROM quite a small thing up and up

you can build it-the sustained
volume crystal clear all the time.
Words coming through without a slur
in the syllables.

You can tell an amplifier built with LISSEN parts-
purity is the striking thing about it. The

LISSEN Ti Transformer should be used immediately behind
the detector valve. The impedance of this transformer
is obtained by means of the exceptional coil used, and not
by means of a heavy iron core, which always tends to
distort. For prominent amplification, use a LISSEN Ti
for the first stage. Follow the LISSEN Ti Transformer
by one or more LISSEN L.F. CHORES, and you will have
an amplifier which will give you reproduction of out-
standing purity ; rich, true tone, which makes listening
a pleasure.

There are other LISSEN Transformers, too,
one to suit every need and at every price. You
can depend that each is the best of its type.

LISSEN T1 Transformer : has the most valuable 30/.
coil of any radio transformer ...

LISSEN T2 Transformer : a good, all purpose nr,
transformer. Specially recommended La/-
for reflex circuits ...

ussEN T3 Transformer : one of the best light
transformers made. Skilfully balanced

A

g /6
indesign, it compares with many
much more expensive makes ...

LISSEN L.F. rntpe idd eb ffgog p ovpo tgr necessarye-doesnot

CHOKE with Resistance Capacity Coupled 10/-. Amplification-economical, too...

LISSEN WIRE WOUND ANODE RESISTANCE
gives amplification of great tonal quality,
but of course needs the high H.T. voltage 10/

-inseparable from this type of coupling,
80,000 ohms.

S SEN LIMITED
LISSENIUM WORKS,

20-24, FRIARS LANE,
RICHMOND, SURREY.

Telephone:
Richmond 2,85

' (4 lines).

Telegrams
"Lissenium,

Phone London."

Build an Amplifier with the right parts.

LISSEN T3 TRANSFORMER.

LISSEN T2 TRANSFORMER.

LISSEN L.F. CHOKE.

LISSEN WIRE WOUND ANODE RESISTANCE.

We offer the builder the largest range of L.F. amplifying devices 1
I made by any single manufacturer.

iI Send for TEXT BOOK OF LISSEN PARTS 1
1

-enclosing 3d. to cover postage-
Ask your dealer for leaflet describing

i LISSEN L.F. CoicEs.a

In replying to advertisers, use Order Form enclosed. 1.55
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OLtainable from all

A/eAsliee;:iz

%

IgAfe , 14:

;Wv1v#,XI4'Z''

VALVES
EnsurePefectRaa3:oReception

oe,

Volume withoutDistortion
You will be amazed at the improvement
in your set if you use OSRAM VALVES!
Perfect radio reception is the aim of every
wireless user. In other words, to obtain maxi-
mum volume with entire absence of distortion.
Distortion is often caused by using an incorrect
type of valve, but more often is due to faults
in design and manufacture.
Each type of ()SRAM VALVE is made to a
standard which ensures perfect radio reception.

Male-. the OSRAM VALVE Indicator your guide in the selection
of the c*rect type ! Copies may Lit obtained from your local
dealer, or from the G.E.C. Publicity Organisation, Magnet House,
Kingsway, London, W,C, 2.

VALVES
Ensure Perfect Radio Reception

leading Wireless Dealers, Electrical Contractors, and Stores.

Ado!. of The General Electric Co., Ltd., Magnet House, Kingsway, London, W.C.2.

156 In replying to advertisers, use Order Form enclosed.
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IN many cases the amateur who
sees the Words. 'power ampli-
fier " promptly imagines a

large instrument, difficult to con-
struct and complicated to wire,
and, in many cases an important
point to him, costly to

The instrument de -scribed , in :the
following article need not, however,
cost a great deal more than an
Ordinary two -stage L.F. amplifier
to make, while it has,. been so
designed and laid out as to enable
it to be constructed and wired up.
without difficulty even by the
comparative beginner. At the same
time certain refinements have been
included, so that the greatest
purity of tone may be obtained
under varying conditions.

Neat Appearance
As will be seen from the photo-

graph, the unit presents a neat
and . businesslike appearance ;
while its perfectly symmetrical
lay -out, as viewed from the front
of the panel, renders it pleasing
to the eye. Further, the use Of a
polished ebonite panel gives it a
certain distinction. Only four
terminals appear on the panel,
two of which are connected to
the telephone terminals of the
receiver, the other two being con-
nected' to the loud -speaker. All
the other terminals t3 which the
batteries are connected are carried
on a terminal strip at the back of
the instrument.

Jack Switching
The plug -and -jack method of

switching is employed to connect
the loud -speaker in the. plate circuit
of either of the two valves ; while
the - jacks, being of the filament
type, 'automatically switch on the
requisite valve or valves. The
loud -speaker is not connected
directly into the plate circuit:

MODERN WIRELESS

A TWO VALVE
POWER,

AMPLIFIEft
4

.024,14CO3.63241.124.

By

C:13, Allinson

a filter circuit being employed
so as to protect the loud -speaker
windings from any possibility of
ill effects owing to heavy plate
currents that may be flowing.
A valuable feature is the inclusion
of jacks in both the high-tension
leads in order that a milliammeter
may be placed in circuit so as to
check up -the actual plate current
flowing and also any distortion
that may be occurring.

As is probably known to most
readers, if distortion is occurring
owing to incorrect high-tension
voltage or incorrect grid bias,
this is shown on a milliammeter
included in the plate circuit by
slight variations of the current.
The more violent the "kicking "
of the needle the worse the dis-
tortion.

In ,order to handle very large
signals with the maximum purity
obtainable it is, of course, necessary
to use a power valve. The valves
employed should he of the DE5, B4,
or DFA type, with which a maxi-
mum plate voltage of about 120
-volts should be used.

Separate H.T. tappings are pro-
vided for each valve, as also separate
grid bias, so that each valve may
be adjusted independently to work
under the best conditions.

Shunt Condensers Across
Transformers

A further refinement is the pro-
vision of means by which conden-
sers may be connected across the
primaries of either or both the L.F.
transformers used, and resistances
across the secondaries. The con-
denser across the loud -speaker

Provisicn is made for the grid bias batteries inside the
case. They can be seen resting on the baseboard on

the right of the picture.
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is also of the clip -in type, so that
different values may be tried out
here. Where a fixed condenser is
provided across the output termi-
nals of the receiver with which this
amplifier is to be used, the fixed
condenser C, across the primary 
of the first inter -Valve transformer
may not be required ; while the
condenser .C2 in:
cheated across the
primary of the
second trans-
fortner will only
seldom be needed.

Optional
Resistances
The values for

the resistances to
be connected
across the second-
aries of the trans-
formers, w here
they are needed,
should be deter-
mined by experi-
ment ; but in very
few cases will
they need to be
lower than half
a megohm. Their
function is to apply small load
to the secondary so as to reduce
any resonance effects which may
cause 'certain frequencies to be
amplified more than others. In
the instrument used by the author
they were not really found neces-
sary, though a 2-megohm leak

a

R3
 5 TO

4' 2 Mfg

is used with a crystal. receiver,
it will probably be found necessary
to earth the L.T. negative lead,
as otherwise there may be a slight
tendency for a high-pitched whistle
of low frequency oscillation to
develop,

Small Anode Current
It is generally believed that a

The appearance of the set is neat and distinctive.
power amplifier takes a very heavy
current from the high-tension
battery, but provided that the
maximum allowable negative grid'
bias is used, this need not be more
than 3 or 4 milliamps. per valve.
The total current thus taken
by the amplifier would be in the

METER
JACK I , rtiVL--

JACK I

C2

00/11F 0.P

T3 T,
-1

0.s.
2

..:5roo tin

S.
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-amplifier will Junction very. well
with other types, and dual filament
resistances have been employed so
that any valve may be used.
Non-microphonic valve holders have
also been used so as to reduce to
a minimum any noise that might
otherwise be 'occasioned in the
loud -speaker through shock or vibra-

tion. They further
serve to protect
the filaments of
the valves.

Components
In accordance

with our usual
practice, we here-
with give a coin-
plete 'list of the
components re-
quired . to. build
this receiver, and -
for the. guidance
of those who wish
to have the set ex-
actly duplicated,

, we give the
makers' names.
It is, of course,
understood that
provided that

other components of known quality
are used, the ones actually speci-
fied need not be employed.
One ebonite panel, 20 in. by 8 in.

by lin., polished (Paragon).
One cabinet, with loose baseboard

for same (W. H. Agar).
One ideal L.F. transformer, 2.7 to

METER
JACK 2

JACK 2

Cam_ 2 3

6 C3 125 p.F

11-40

C4 :11
,C11

002 pl

0
CHOKE

THIS CONNECTION ,-FOR USE WITH
CRYSTAL RECEIVERt1ONLY -2' G.B,Ti

The complete circuit diagram of the power amplifier described. When used with a crystalset, the L.T. negative should be earthed.
across the secondary of the first
transformer appeared to give
slightly greater purity of tone.

In cases where this amplifier

region of 7 milliamps. at the out-
side.

Although actually designed for
use with DE5 type valves, this

ratio (The Marconiphone Co.,
Ltd).

One Ideal L.P. transformer, 6 to
ratio (Marconiphone Co. Ltd.).
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The nu/era/Radio
Your set may be a good
one, but it is only as good
as the valves permit. The
valve is the ruler of radio
with absolutely autocratic
powers. Every note of music,
every inflection of voice,
all the charm of radio is
made or marred by the -
valves you use.

How important then it is to
choose Marconi Valves-the
valves that are persistently per-
fect in performance, scientifi-
cally-not freakishly-designed
and sturdily manufactured for
long and lasting service. Your
friend who uses them and your
dealer who sells them, will con-
firm the merits of Marconi Valves.

ChoosearcomSALVE S
In the purple box

In the range of
coni Valves

there is the right
valve for the
right purpose-
and a valve for
every purpose.

at your
radio dealers

Announcement of THE MARCONIPHONE COMPANY, LIMITED
Registered Office : Marconi House, Strand, London, W.C.2

In replying to advertisers, use Order Form enclosed. 159



MODERN WIRELESS November, r92

From four horse, power to 40 h.p.
-from the first Bright Emitter Valve to
the Super -sensitive Wuncell Dull Emitter

NOTHING can stem the pitiless
tide of progress. The four -horse
coach of two decades ago has now

been superseded by the 4o h.p. car.
And the bright emitter valve of two
years ago is now being rapidly super-
seded by that most economical of all
Dull Emitters-the Wuncell.
Wireless enthusiasts are everywhere real-
ising that economy in valves means
much more than actual current consump-
tion. It means long life. Obviously a
valve with an ultra -low current con-
sumption and a short life-due to its
fragile nature-cannot truthfully be
called an economical valve.
The Wuncell puts life first and current
consumption second. In spite of this,
its wattage is still less than one -sixth of
any bright emitter valve. That is to say,
any six -volt accumulator which might,
for example, have given zo hours at a

The Wuncell Dull Emitter
Voltage x.8 volts. Consumption .3 amp.
Wx for Detector and L.F. 14/-
W2 for H.F. amplihcatioa 14/-
W3 Cossor Valve for Loud Speaker use
Voltage 18 volts. Consumption .5 amp.

Price 18/6

charge with bright emitters would give
120 hours using Wuncells.

The abnormally long life of the Wuncell
Valve is due to its special filament;
manufactured under a patent process
known only to Cossor. Instead of being
whittled down, as in most dull emitters,
it is actually built up layer upon layer
until it is as stout as that used in any
standard bright emitter, and when in
use it merely glows at a temperature not
exceeding the embers of a dying match.

Its prolific output of electrons-
harnessed to the well-known Cossor
principles of construction-ensures a
sensitivity which has no counterpart in
any make of valve. For the first time
since the Dull Emitter appeared on the
market, users are saying that here at last
is a perfect match in performance for
the best bright emitter valve ever made.

CrIA&A4
160 Issued by A. C. COSSOR LTD, Highbury, Loudon, N.3 Gilbert Ad. 3694
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Two dual filamen.t resistances (Burn
dept Winless, Ltd.).

Two Antiphonic valve holders
(Burndept Wireless, Ltd.).

Two double circuit double filament
control jacks, long type (General
Radio Co., Ltd.).

Two double circuit jacks, short
type (General Radio Co.; Ltd.).

Two plugs (General Radio Co.,
Ltd.).

One milhamm oto 20 milliamps.
(Burndept Wirc le ss Ltd .) .

Three fixed condenser mountings,
clip -in type (L. McMichael, Ltd.).

Two grid -leak mountings (L. Mc-
Michael, Ltd.).

One Super -Success Audio choke
"(Beard and Fitch).

One - .125 pH fixed condensel
(T.C.C.).

Two 2µF fixed condensers (T.C.C.).
One terminal strip, 6 in. by 2 in,

by in. (Paragon).
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and scriber. The positions of all
holes should be centre punched
so that the drill may not wander.
Next fix the panel transfers where
required, and then mount the com-
ponents on the panel itself. The
panel may now be mounted on to
the baseboard, after which the
components which go on the base-
board are fixed into position. The
lay -out of this baseboard 'may be
obtained from the wiring diagram
shown in Fig. 2. Next drill the -

terminal strip, fix the panel trans-
fers to it, put the terminals on
and fix to the baseboard where
shown.

Wiring of Jacks
The wiring may now be com-

menced. First of all wire up the
low tension filament supply circuit,
taking particular care to get
the connections to the filament

Contact 6 to contact 5 jack 2
and LT

Jack No. 2-Contact I to Anode of
V2.

Contact 2 blank.
Contact 3 to meter jack 2.
Contact 4 blank.
Contact 5. to contact 6 jack I,

and LT -
Contact 6 to R2 and contact 4,

jack No. 1.

Remainder of Wiring
Having completed the wiring of

the low-tension circuits, the other
connections may be. put in in the
most convenient order. It will b2
found that ample space has been
left for making these connections,
and that no difficulty need 1:'13

encountered in completing tb'
instrument. The holes in the pant 1
through which the two flex leads
pass are 3/ 16 in. in diameter, while

ANODE

8"
TO

RECEIVER
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2 -VALVE AMPI IFIER

METER

JACT. 1.

METER

C 2.

R2

ON

.1 LOUD

2 SPEAKER

3-

10

Fig. 1. - I h layout of the panel may be obtained from this figure. Tne milliamm tar ma I3-3
omitted from the panel if desired. A blue print of this panel (No. 133a) has been pre-

pared, price is. 6d., post free.

Nine large lacquered brass ter-
minals (Burn -Jones).

Four 'phone tags.
Two 9 volt grid bias batteries and

wander plugs.
One set Radio Press panel transfers.
Quantity of square tinned wire

and double flex for connections.

Construction
The first step in the construction

of this receiver is to drill the panel
according to the panel lay -out
diagram shown in Fig. r. Care
should be taken when doing this
work not to scratch the surface
of the panel and so spoil its appear-
ance. The panel should therefore
be laid face downward on a piece
of tissue paper, below which again
i4 a piece of brown paper, and all
points at which holes are to be
drilled should be carefully marked
out ou_the back with a set -square

contact from the jacks correct.
The jacks are numbered in the
wiring diagram to correspond with
the numbers shown in the theoreti-
cal circuit diagram, while the
enlarged view of the jacks in
Fig. 3 has the tags numbered to
correspond with both of these.
There should, therefore, be no
difficulty in completing this.

In case there should be any
doubt, however, as to the con-
nections for the jacks, the following
points should be noted :-
Jack No. 1-Contact 1 to Anode V,

and OP of the Second Trans-
former.

Contact 2 to IP of Second Trans-
former.

Contact 3 to meter jack x, other
side of this going to HT + 1.

Contact 4 to contact 6 jack 2,
and to R2.

Contact 5 to R1.

the single hole in the centre of the
panel below the milliammeter is a
f in. hole to allow of the milliam-
meter plug being inserted ther<i.i
when not required to be inserted
in the anode circuit of either of the
valves. In order that a sound
connection may be made to the
jacks with the flex leads, all round
telephone tags have been soldered
on the ends of the flex: The flex
leads from the filter circuits aro
fastened to the baseboard at one
point by means of a screw and a
washer, so as to take the strain of
any pull` that might accidentally
be placed on them; and so eliminate
any risk of the soldered joints
being injured.

Testing Out
Having completed the instru-

ment, it should next be carefully
tested out.. To do this, first of all
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connect the low-tension battery to
its terminals, and insert two valves,
one in each valve -holder. See that
the filament resistances are in the
" off " position and insert the loud-
speaker plug into jack No. r. Turn
on the filament resistance and see
that the valve lights correctly.
Now turn on the second filament
resistance, and in this case the
second valve should not light.
On transferring the plug from jack
No. i to jack No. 2, both valves
should light. If this is in order,

O.K., and separate leads taken to
each of the high-tension terminals,
giving the correct voltages. These
will depend, of course, on the valves
being used and the amount. of
volume requiring to ,be handled.

Milliamxneter Connections
Next find out the correct con-

nections for the milliammeter by
plugging it into one of the meter
jacks with the valve alight, and
a small value of high tension
plugged in. If the needle swings

is which. If the meter -is not
mounted, it should be noted that
the holes for the flex and plug will
not be needed.

Connections to Receiver
Having ascertained that the con

nections of the instrument are
correct, connect it to the receiver
with which it is to be used. It
should be noted that the top of the
two input terminals should be
connected to that terminal on the
receiver which goes either direct

LOUD

SPEAKER

MILLIAMMETER

TOP SURFACE OF BASEBOARD

BOTTOM (DOE OF PANEL

Fig. 2.-The wiring will present no difficulty if carried out as indicated in the text.
A blue print of the wiring (No. 133b) may be obtained, price Is. 6d., po'St free.

turn out the valves and attach the
high-tension battery to its ter-
minals. First of all plug-in a small
value such as 6 -volts, using a
common lead for the two H.T.
tappings, and turn on both the
valves. If they appear to be
burning correctly plug-in the high-
tension wander plug to the I2 -
volt socket, and notice whether
any brightening of the filament
occurs. If this does not happen,
the connections can be taken as

to the wrong side of the zero the
connections should be reversed.

Some amateurs may, perhaps,
not wish to tie up a milliammeter to
one instrument. In this case the
meter need not be mounted on the
set, but used loose. The plug -and -
jack method still enables it to be
used when required. In this case
the plug leads should be marked in
some way. A knot for negative
(note the alliteration) is a good
mnemonic for remembering which

ANODE

to the anode of the detector valve,
or to it through the reaction coil.
The other one will, of course, go to
the terminal which gees to the
high-tension positive, in the case
of the unit being used with a valve
receiver. In this case it will not
be necessary to take a lead from
the high-tension negative terminal
of the amplifier to the high-tension
battery as this connection will
always be provided in the receiver
itself. Try the amplifier out en the
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COIL MAKING
;EQUIPMENT

{Fdec0"
"DUCO"

11',VARNISHED TAPE

COILCOVERING II
Iran, nick. tt TAM

LUC)
SHELLAC

EMU-
LA1ING

VARNISH
Preserves
insulation
between

turns and
adjacent

connectio:is
and firmly
fixes the
windings

No. RC40 /7
per bottle

7d.

ouco
Shtliac

Insulating

tarnish

Immediate
Delivery from

Stock.

DUO) VARNISHED
TAPE. -

For coil coverings.
36 yds. x }in. in rolls.

For rendering home-
made coils impervious
to moisture, and also
imparting to the coil a
well -finished appear-

ance.
No. RC4o /1 .. 2/-

per roll

BASK ET COIL
FORMERS.

Made from best quality
thick prespahn and
supplied in five sizes
suitable for all general
purposes.
List No. RC37 /ro

per set of 5 M.

DU00
00:L FORMER. ' 3

Hardwood polished handle with drilled brassferrule
and adjustable pins. A desirable item of radio
equipment for the Home Constructor and experi-
mentalist. No. RC37/12 .. .. each 2f9

Brown Broth erg.
Allied C-impanies

THOMSON and BROWN BRO1 HERS, LTD.
BROWN BROTHERS (Ireland), LTD.

Wholesale only. Head Offices and Warehouses :
GREAT EASTERN MEE V, LONDON, E.C.2.
126, GEORGE Sr., ELINdORGH, and Branches.

Please order
from your

local Wireless
Dealer.

"elArlaNvlarioketAirtv/Affi.v'loovilovile.WW1a.1.16/10

 Z conntrt ce.amer51 foo
5 Chi,AtII,XECRI.D
4.0001.0.,ON 00 10 UP

ASSEM
IV E51

OP ED 0 10LpliCi

c,7,777,777 --

Sir. you've been looking for me !
DICHT flong yru've wished for a better fixed con -
1% denser, and now, at Iasi, such an instrumer't is
obtainvble. The E fficient Watmel is my name --a
better fixed condenser, superior icon the points that

ake for highest efficiency. Witness ivy Test Report,
it spa Ifs for itself. next time you're at your dealer's,
ask to see ore. Close examination will decide you that
I'm the fixed condenser you've been looking for.

Watmel Test Report.
I. Al v.a Insulation on

to 2,000 volt,
2. Complete Condenser

us to 1.000 volts.
3. Cararity checked.
9. Insulation un to 500 volts

alter Final Assembly.
6. Final Capacity Test.

PASSED OUT 100 per
cent. EFFICIENT.

1riees.
Capacities for standard Grid

Condensers.
.00005 to .0003 2 /6 each.
Standard Fixed Condensers.
002, .001 2/0 each.
.0025, 003 /6 each.
Combined Grid Leak and
Condenser . 8d- each

The Watmel Wireless Co., Ltd.
332a, GO WEL' ROAD LONDON, E.C. 1.
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The

SUPER SUCCESS TRANSFORMER
gives volume with tonal purity.

THE low -frequency side of most radio
sets receives but scant attention.

L.F. Transformers are generally taken for
PRICE granted-certainly not on their merits. You

may persuade your set to give satisfactory
results by considering the question of using
transformers that give greater volume
without robbing reproduction of good quality.

for 1st & 2nd Such a transformer is the SUPER SUCCESS
stage. the result of constant research and experi-

ment. In practical, results it gives ample
amplification without distortion in either a
straight or a reflex. Each instrument is
tested to r,000 volts between the windings
and between windings and frame and is
broadcast tested.

The SUCCESS Frame Aerial

HERE is an ingeniously
designed frame aerial. Con-

structed of thoroughly seasoned
wood - stained black. It is
collapsible, which obviously
offers a distinct advantage to
flat dwellers. The particular
construction permits collapse

ithout  damaging- the wires.
\ Vnen in use the wire is held taut.
A specially prepared braided
Covered insulated wire is used.
All metal fittings are heavily
nickelled. The Success Frame
Aerial presents a very desirable
piece of apparatus for all Super
Heterodyne owners.
Waveband covered with a
02005 -mid. Stated capacity,
26o to 55o metres.

PRICE, £2 : 2 : 0

21'

From all
dealers.

BEARD & FITCH, LTD.,
34, AYLESBURY STREET, LONDON, E.C.4.

Telephone Clerhenwell 1940

Also at 1, Man Street, Piccdiall., Mancheqzr.
I.Epresentut,t . . .it,a and CS oh re :

Mc:. B. LESVE. 23, Hartley street, Leveniatdme, alAdCBESIE I
Barclays Ad.

IIMMIlill111111110111MI

In replying to advertisers, use Order Form enclosed. 163
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10,000
Amateurs
have built this
Neutrodyne
at home-

November, 1925

1191 KNOCKDOli N NEU IRODYNE RECEIVER
- NfurRopli,

-You can do the same !
" It works ! " Think what that means, you often -
disappointed home -constructors ! How many
times have you built sets with parts from a dozen
different sources and found it impossible to get
anything like good results ?
But make a set from the FADA 169-A components
and you'll have a five -valve Neutrodyne that works
to perfection. It works because every part has
been designed by FADA for this particular circuit
-because every part fits, mechanically and elec-
trically.
You never saw a set as easy to construct as this.
Every component is provided, ready to assemble.
A 75 -page instruction book describes every
operation down to the smallest detail, in correct
order. A short evening's work with a few simple

tools, and you have a set that looks as good, and
works as well, as the most expensive outfit money
could buy.
All the wonderful FADA properties are evident
in this set you can build yourself. Selectivity
that cuts out 2L0 in London and brings in other
British or Continental stations at once. Simplicity
that reduces tuning merely to turning the dials
to specified positions. Marvellous clarity and
loud -speaker volume !
Over 10,000 amateurs have built sets from these
FADA" components. You can do the same and
get the same perfect results. ,

The complete outfit of components (less case
and valves) costs £14. If your local dealer
does not stock, write :

Radio Ltd
31, KINGSWAY, LONDON, W.C. 2.

Manufactured under Hazeltine Patents granted in Great Britain.

164 In .replying to advertisers, use Order Form enclosed.
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local broadcast station, using only
one of the valves at first. Tune
the station in as loudly as possible
and insert the milliammeter in its
jack, and note how much current
is passing, and whether the milliam-
meter needle kicks pr swings at
all. If. 8p volts are being used on

volts. A larger anode voltage will,
of course, call for greater negative
bias, and vice versa. ,

It is always preferable to adjust
the grid bias to the maximum
allowable without producing dis-
tortion, in order to effect economy
in high-tension current.

MODERN WIRELESS
stage of L.F. amplification only,
and with this signals were as loud
as could possibly be required even
in a large sized room. After the
necessary adjustment had been
.made, the reproduction was notice-
able for its excellent quality. On
switching on the second valve,

The apparatus is well spaced, giving ample room for wiring.

the anode of this vaIve,the necessary
grid bias may be from 4 to 6 volts,
and the anode current passing may
be in the region of 2 to 4 milliamps,
depending on the type of valve in
use.

Adjustment of Grid Bias
If the receiver is very close to a

broadcasting station, and the
volume is at all large, it may be
necessary to raise the anode voltage
in order to eliminate kicks on the
needle, in which case the grid bias
will, of course, have to be increased
accordingly. If signals are loud
with only one stage of the power
amplifier in use, the second stage
will make signals absolutely un-
bearable. The receiver should,
therefore, first be detuned before
switching in the second valve. The
anode and grid voltages of this
should then be adjusted by using
the milliammeter as a check, by
plugging it in -to the other jack. If
J20 volts are being used on the
plate of this valve, then the correct
grid bias will be in the region of 9

Vest Report
Separate tests were made with

this instrument, in one case using
two DE5 valves, and in the other
using a couple of small power valves

Fig. 3.-The numbers are
referred to in the text.

of different denominations, B6 and
B7, which were handy. The ampli-
fier was connected up to a single -
salve reaction receiver.

The broadcasting from 2L0 was
first of all received, using one

163

results were truly shattering, and
even with the set detuned, the
volume produced by the loud-
speaker was too great for
comfort.

Foreign Stations
In the late afternoon, when 2L0

was not on, a number of 'foreign
stations were received on the loud-
speaker with the greatest of ease.
Among these were Vox-Haus
(Berlin), San Sebaaian (Spain),Ham
burg(Germany), and one or two of
the B.B.C. stations-. which were
not identified. No difficulty was
experienced in tuning the stations
in directly on the hud-speaker,
and quality was all that could be
desired.

********* Or*
i DO NOT MISS OUR

CHRISTMAS DOUBLE

NUMBER-es

Out Dec. 1st. Price 1/6
-;1.**;** ***************



MODERN WIRELESS

Is Self Capacity a Ilogey ?

November, 1925

By H. J. BARTON.CHAPPLE, Wh.Sch., B.Sc. (Hons.),
A.C.G.I., D.I.C., A.M.I.E.E.

One hears a good deal about self:capacity of coils and the
general imr,ression is that self:capacity is to be avoided at all
costs. In this article Mr. Barton:Chapple shows just where self:
capacity can cause trouble and how ill effects may be avoided.

BEFORE commencing to disc -a -Ss the effects
of self -capacity, it is d.esirable- to obtain
a clear, idea of what self -capacity really is.

In order to produce a current through a coil of
wire it is necessary to apply a voltage across the
ends of the coil. In a similar manner if a coil is
carrying current there must be a voltage developed
across the coil.

Thus in a coil inserted in a wireless circuit the
wireless currents which are set up in the coil will
produce voltages across the coil (these voltages
being applied to the detector or amplifier which is
in use). Now considering this in a little more

Fig. 1.-Illustrating the capacity effect
between the adjacent turns of a coil.

detail it will be clear that every portion of the coil
must have a small voltage across it, produced
by the current ; that is to say, there must be a
small voltage between each individual turn of the
coil.

A Small Condenser
We have here all the elements of a condenser.

We have two conductors at a different voltage,
separated by an insulator ; that is, the insulation
of the wire itself. There is thus a capacity between
the two parts of the coil.

The effects of all these small capacities between
the various internal portions of the coil all add
together to produce an effect which is the same
as if a small capacity were connected across the
terminals of the coil itself. It is this somewhat
imaginary capacity which we term the " self -
capacity " of the coil. Actually, of course, as we
have just seen, the capacity is really made up of a
somewhat complex system of little inter -turn
capacities. But the effect on the coil when used
in a wireless circuit is found to be exactly the same
as that of connecting a parallel capacity across
the coil, and for this reason it is usually regarded
from this point of view. The point is illustrated
in Fig. i.

Value of Self -Capacity
Let us now consider some of the effects produced

by this self -capacity. We are interested techni-
cally in three aspects of the question. First of all
there is the effect of the capacity upon the tuning
of the circuit, and this introduces the second
question ; that is to say, the actual value of the
self -capacity and its dependence upon the type
of coil and the nature of the windings. The third
question is that of the losses which are introduced
into the circuit by this additional capacity.

Now the value of the self -capacity is normally
very small. The author recently measured the
self -capacities of a large range of coils suitable
for broadcast reception made by both amateurs
and commercial firms, and found that the values
varied from 4 ApF for a single layer coil to as
much as 35 p.pF for multilayer coils. The higher
values were no doubt due to poor mounting, for
the coil windings were particularly good, and an
improvement could be effected by remounting on
a reliable coil mount of best quality materiaL
With large multilayer home-made coils eve,n
larger capacities were obtained, th e extreme being
found in a coil of just over tnree henries in-
ductance, which reached a figure of over 700 ptLF.

SELF CAPACITY

Fig. 2.-A common type of circuit in which
the voltage is introduced in the coil

itself.

The various methods of avoiding self -capacity
have been discussed on various occasions, and it is
not proposed to dwell upon these in this article.

The main principle to be followed in winding coils
is to ensure that the turns at the beginning and
end of the'coil shall be kept well apart. Care should
also be taken to avoid adjacent turns being too
close to each other, and this has given rise to the
practice of winding well spaced types of coil. The
question we have to discuss at the moment, how-
ever, is not how to reduce the self -capacity, but
what is the effect of the self -capacity on the circuit -
and whether it is as serious as is generally supposed.
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HE Dubilier Condenser
Co. (1925) Ltd. manufac-
tures the largest condensers
in the world, using the best
dielectric in the world (i.e.,

Mica) in the largest Condenser factory
in the World.

Our factory at Acton is illustrated
above, together with the largest Con-
denser in the world, which was manu-
factured entirely by us at our works.

The fact that we produced the first
practicable mica condenser is evidence
of our ability as experimenters and

Specify

RECISTE RED

MODERN WIRELESS

pioneers, while the further fact that
we are to -day, after twelve years of
development, the largest manufacturers
of wireless condensers in the world is
evidence of the outstanding quality of
our products.

The Dubilier Condenser Co. (1925) Ltd.,
manufactures :-Fixed Mica Condensers,
Variable Air Condensers, Anode Resist-
ances, Grid Leaks, the Dubrescon Valve
Protector, the Ducon Aerial Adaptor. the
Minicap Switch, and the Mansbridge
Variometer. The Company are also sole
concessionaires for the Mansbridge
Condenser.

Whenever any of these products are
required it is always wisest to-

Dubilier.

TRADE MARK

DUBI LI ER
CONDENSER CO (1925) LTD

LIDVERTISIMENT OF THE DUBILIER CONDENSER CO. (1923) LTD., DIXON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3. TELEPHONE . CHIE WICK 224141

E.P.S. 157
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/Standard Type

Standard with Vernier

Square Law Type

?..,4013

November, 1925

THE initials "B.T.H." on any piece of radio
apparatus, as eve yone knows, stand for
perfect workmanship and design. This fact

is exemplified in the three B.T.H. Variable
Condensers illustrated, which are unsur-
passed in mechanical and electrical efficiency.
The STANDARD TYPE is a very robust instrument, and the
moving vanes are so rigidly set that they remain para11:1 to the
fixed vanes throughout the whole movement. Constancy
of calibration is therefore maintained. It is perfectly silent
in operation.

The STANDARD WITH VERNIER, whilst retaining a per-
fectly rigid construction, provides a very delicate adjustment.
Maintenance o calibrated capacities and s lence in operation
are important features. A definite stop pre4ents complete ro-
tation. The vernier vane is actuated by a small knob mounted
on the main dial.

The SQUARE -LAW TYPE has all the good features of the
Standard with the addition that the wave -length variation is
approximately proportional to the scale readings. It will there-
fore be found that the stations are spaced out, thus giving a
greater degree of selectivity.

TYPE CAPACITIES
.00 25 m f. .000.1 m.f. .001 m.f.

s. d. s. d. £ s. d.

Standard 13 6 15 6 1 1 0
Standard with Vernier 17 0 19 6 1 6 0
Square Law 13 6 15 6 1 1 0

Bill:VARIABLE
CONDENSERS

Insist on B.T.H.-the Best of All
Ask your dealer for a
demonstrat; on, and for
Leaflet No. R 7430.

AMEMMEMMEMONIMIEMINIMMINEEMPIa
Advert of The British Thomson -Houston Co.Led.

LC3 In replying to advertisers, use Order Form enclosed.
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Effect on Tuning
Let us now consider the effect of the self -capacity

on the tuning of a particular coil. ' There are two
particlilar cases to be considered. In the first case
we have circuits of the type shown in Fig. 2.
Here the signal voltage is introduced into the coil
itself. This may come from an aerial circuit or by
coupling from a previous circuit- in a valve ampli-
fier or some similar arrangement.

The coil is tuned by connecting a variable con-
denser across the two ends, and it will be seen that
the only effect of the self -capacity in this case is to
increase the value of the tuning condenser. The
result of this will be that the maximum value will
be slightly higher, although this increase will be
almost inappreciable, and the minimum value will
also be increased by the same amount.

Restriction of Tuning Range
Now at the minimum value of the condenser

the capacity of the variable condenser itself is
very small, so that the self -capacity of the coil
becomes appreciable, 'and it is quite possible for
the resultant capacity across the coil to be two or
more times as great as the minimum value of the
condenser. The effect of this, therefore, is to
reduce the tuning range of the coil to some extent.
With normal circuits
working on broadcast
frequencies, this does not
cause ' any appreciable
trouble, with a well -
wound coil. With a poorly
wound coil, however,
tuned with a small con-
denser, this restriction of
tuning range may be very
serious, and may cause
considerable trouble in
actual practice.

For this reason it is customary to use well -spaced
windings and to avoid any solid dielectric in the
make-up of the coil. This form of construction is
also useful from the other points of view, such as
the reduction of losses in the circuit, as will be
seen later.

Rejector Effect
The second type of circuit in which a coil may

be employed is that shown in Fig. 3. In such a case
the voltage induced in the circuit is not in the coil
itself, but is in series with it. In this case the coil
acts as a parallel tuned circuit, and it is well known
that such a circuit has the properties of a rejector.
It has a very high resistance at the frequency to
which it is tuned, and it can be shown that the
resistance is also quite appreciable even at fre-
quencies some distance away from the natural
frequency of the coil.

If, therefore, we have a coil having an appre-
ciable self -capacity in circuit in this manner, it is
quite possible that the actual resistance of the
complete circuit may.be increased to several times
the normal value.

This particular form of trouble is prevalent in
cases where loading coils are used when the circuit is

MODERN WIRELESS
of the type shown. We see, therefore, that the self -
capacity of the coil is more harmful in a case like
this than in the previous case where the energy
is introduced into the coil itself. The case in Fig. 3
is fortunately less commonly used than the type
shown in Fig. 2, but this type of circuit has to be
used. on occasion, and -it is desirable to employ a
coil having a low self -Capacity in such a case.

Losses -in the Circuit
We now come to consider the third aspect of

the question ; that is to say, the problem of the
losses set up in the circuit. Now it can be shown -
that whenever there is any solid insulation for a
condenser, there are losses set up by the presence
of the insulation in the electric field of the con-
denser.

In the case of a coil we have just seen that
the insulation in between the " plates " of the
condenser is really the actual insulation of the wire
of the coil itself. This insulation, in many cases, is
cotton or silk, and this -does not constitute an
ideal insulator at high frequencies. The losses
in such a dielectric are very often heavy, and this
makes the condenser connected across the coil
a very poor one. That is to say, the current
flowing through this self -capacity will give rise to

very appreciable losses
which are to be avoided
as far as possible.

Special Forms of
Construction

This has led to the de-
velopment of special
forms of winding for low -
loss coils. In such coils the
insulation, on the wire :s
made of as good a quality

as possible. Cotton -covered wire is avoided where
practicable, and either silk, or even better,
enamelled wire is used. If the coil is wound with
a spaced winding then no insulation need be used
on the wire at all. This method, unfortunately,
has the disadvantage that the wire of the coil Is
liable to oxidise on the outside, which increases its
resistance, so that a thin coating of enamel is
desirable to avoid this oxidation.

Losses the Principal Trouble
We see, therefore, that the. most serious effect

of self -capacity is the loss which is set up in the
circuit, due to the imperfect insulation between 
the turns from a point of view: of high frequency
currents. The insulation may be perfectly good as
far as actual conductivity is concerned, but it may
nevertheless be very poor for high frequency work-.
With adequate precautions, however, this loss may
be reduced to a negligible quantity, and that is one
reason for the great prevalence of the low -loss coil
at the present moment.

Multi -layer coils have to be used in certain
circumstances, in which case the precautions 
necessary to avoid loss are more complicated, but
with suitable care a reasonably low loss can
still be obtained.

SELF
CAPACITY

T
Fig.3.-In this case the voltage is introduced

into the circuit in series with the coil.
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IS THE
AERIAL CIRCUIT
EVERAPERIODIC ?

(1.E Kendall, B.Sc.
Staff Editor.

An account of some extremely interesting investigaz
tions upon a popular method of aerial coupling.
SOME_ little time, ago a tuning

arrangerinent of the general
form illustrated in Fig. r.

began to achieve a. considerable
degree of popularity, and the name
" aperiodic aerial circuit " was
given to it. The main features of
this arrangement are that we have

S

8

7

6

4

2

actually aperiodic in its func-
tioning. It has further been
Maintained that the only
tuned Circuit in this arrange-
ment is the secondary circuit
L 1C 1 which, of course, provides
the only adjustment in, the
circuit, and that it possesses

is

L,

i

6 0 /2 /5 18 2/ 24
T

Fig. 1.-This graph shows the relation between turns i 1

the aerial winding (plotted horizontally) and signal
strength (S) Measured across the secondary.

a secondary circuit comprising the
coil, L and condenser C1, across
which the first valve of the set will
be connected in the ordinary way,
while the aerial and earth are con-
nccted to a separate winding L1,
which is usually Arranged to couple
fairly tightly with L2. The coil L2
should be of the correct size for a
secondary circuit to cover the
desired band of frequencies, whereas
the coil L, is usually quite small, say
ro or 12 turns.

It has been argued that with this
arrangement the aerial functions
as an aperiodic collector of energy,
the circuit comprising the aerial,

27

most of the good points of a loose -
coupled tuner of the conventional
type containing separately tuned
primary and secondary circuits,
with the advantage that only one
tuning control is necessary.

An Advantage
The principal property of this

arrangement which has been found
so attractive is the fait that its
selectivity under proper con-
ditions is very considerably higher
than that of an ordinary direct
coupled arrangement, so that it
serves a very useful purpose in
cases where it is desired to improve

November, 1925

the sharpness of tuning of a given
circuit. This desirable end is
achieved, moreover, without sacri-
fice of signal strength, when the
correct number of turn's has been
found for the aerial winding.

Need for Adjustment
The arrangement has certainly

proved' its merits in actual practice,
but certain curious variations in its
behaviour on different aerials have
led to a certain amount of dis-
appointment in some cases. Many
exiierimenters have noticed that
although someone may recommend,
say, ten turns as the correct num-
ber for the aerial winding, yet on
their particular aerial nothing less
than fifteen gives anything like
the signal strength which could be
obtained with an ordinary direct -
coupled arrangement. 

It has been concluded by almost
everyone who has tried the' arrange-
ment upon more than one aerial
that some adjustment of coupling
turns is needed to suit a particular
aerial if the very best results are
to be obtained, although an average
number can be applied which will
give fair results upon the great
majority of 'aerials. Anyone who
has taken the trouble to make up
one of these coupling arrangements
with tappings upon the aerial
winding; giving the power to vary
the number of turns in the aerial
circuit from, say, five to thirty,
will have discovered for himself that
what takes place is something as
follows.

Obtaining Selectivity
Starting with only a few turns

in the aerial circuit, it is observer4

; 0
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ORB?
In radio working the letters " Q.R.B." fol-
lowed by the interrogation mark mean " What
is your distance ? "
Station replying sends" Q:R B
mites." (no interrogation mark) meaning

My distance is miles."

031) HF. Reactor Inserted in
the Mit H.F. Transformer

H.F.DAM1,5;71

P4HPAT Nc. 128834
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is your distance ?
Night flying ! Illimitable and impenetrable space, the objec-
tive unseen and, to the uninitiated, unattainable, but by keen
judgment and the aid of scientifically designed apparatus,
the pilot, without fuss or worry, quickly attains to it.
" Q.R.B. ioo miles " soon becomes " Q.R.B. 5o miles,"
and finally " Arrived O.K."

Use your judgment, obtain scientifically designed apparatus,
and you will reach to distant stations hitherto considered un-
attainable.

1:140 H.F. REACTOR
The REACTOR is a device for
applying reaction, to the H.F.
Transformer instead of to the
aerial coil, thereby largely pre-
venting re -radiation, and gives in-
creased selectivity. A closer con-
trol with sharper tuning it more
easily obtained by this method.
Complete in a handsome dust -
proof case with eight guide pins
and three interchangeable barrels
covering all wave -lengths.

H.F. REACTOR, Price 15/-

(8-1-1) H.F. TRANSFORMERS

"The Transformer that made H.F.
Amplification popular."

Supplied in six ranges of wave-
lengths, covering 8o to 7,000
metres. Price 10/- each.
Special Neutrodyne Units
and Super -heterodyne Couplers
also supplied. No extra charge
for matching, if stated, when
ordering.

H.F. TRANSFORMER
WITH CD H.F. DAMPER,

Price 12 -

H.F, DAMPER
The DAMPER is a patented device which, when
inserted in the central hole- of the transformer, has
the property of stabilising a circuit which otherwise

would oscillate,

so -B) H.F. DAMPER, Price 2/- each,

'Yorks :-
WEXHAM ROAD . SLOUGH

Phone : 51.ouGH 199
Manufacturers of Wireless And Scientific Apparatus

Head Office: WEXHAM ROAD, SLOUGH.
TELEGRAPHIC ADDRESS: RADIETHER, CSTRAND, LONDON

Wholesale Only:
HASTINGS HOUSE.
NORFOLK STREET,

STRAND, W.C. 2.
Phone ; Central 8372/3.

Phone : SLOUGH 199.
CABLE ADDRESS: RADIETHER . LONDON

In replying to advertisers. use Order Form enclosed. Barclays Ad, 171
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ids
Charge your

Accumulators yourself
this Easy. Way

so Simple/

An efficient battery
charger, which is simple
to use and gives no
trouble whatsoever,
is an investment which even
the most cautious would not
hesitate to make. All you have
to do is to insert the Rectifier
plug in the wall or lamp -socket
and connect up the terminals
to your accumulator, and you
know that without any further
trouble whatever your batteries
will be fully charged.

Trade
Enquiries

Invited.

\
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that selectivity is extremely high,
and signal strength rather poor,
and that as the number of turns
is increased selectivity gradually
falls off, while signal strength rises
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3

MODERN WIRELESS
in the measurement of signal
strength given by different arrange-
ments of tapping points, series
condensers and resistances, and it
is therefore desirable to explain

 -----0.-...

6 9 12

,T
Fig. 2.-The auto -coupled type of circuit gives a curve
which conforms closely to that of a circuit with a

'separate aerial winding (see Fig. 1).

15 18 21 24

up to a certain point, remains more
or less constant over a wide range
of turn numbers, and then gradually
falls off again as the aerial turns
are increased above a certain point ;
it is necessary to reduce the aerial
turns as far as possible to obtain a
high degree of selectivity without
undue sacrifice of signal strength.

These points, and a number of
other somewhat obscure ones, con-
nected with the functioning of this
so-called aperiodic aerial arrange-
ment, have led to a good deal
of investigation being carried out
upon its properties, notably by Mr.
A. D. Cowper, M.Sc., most of whose
results have been published in
Wireless Week! y. Much interest-
ing and useful information has
been derived from this work, but
the point regarding the actual
functioning of the aerial circuit,
that is to say, whether it is really
aperiodic or semi-aperiodic, or
whether it is tuned by virtue of the
tight coupling between the primary
and the secondary, in the way in
which we are accustomed to con-
si ler takes place in a high frequency
transformer whose secondary is
tuned, has not received very much
attention.

Interesting Tests
In an endeavour to obtain some

light upon this point I have re-
cently carried out a series of
quantitative experiments, the re-
sults of which I think may be of
some interest to the readers of
VlbriEnx WIRELESS.

All these experiments consisted

the method of measurement em-
ployed.

The Method
The procedure was to tune the

arrangement to the frequency of
the local station's carrier wave,
this station being situate"l at a
distance of about eight miles from
the receiving point, and to measure
the signal strength resulting across
the tuned circuit by means of a
very elementary form of the Moullin
voltmeter, and an example will
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the bracket at the right, across
the secondary, indicates that the
voltage across this circuit was used
as a means of estimating the signal
strength S,

What was actually done was to
place the aerial tapping " T " upon
different numbers of turns on the
aerial winding, and measure the
signal strength'produced across the
secondary in each case, it being
understood that the secondary was
re -tuned tmesonance each time the
aerial tapping was moved. The
result is shown in the graph, the
number of turns in the aerial circuit
being plotted horizontally, and the
signal strength vertically.

Starting with z6 turns in the
aerial circuit, a signal strength of
3.2 was obtained, from which value
signal strength rose steadily as the
number of turns in the aerial circuit
was increased until the eighteenth
turn was reached, beyond which
point signal strength began to fall
off again,

The Coil
The coil which was used

for this experiment, and for all the
others which we are considering,
was a " Three -step " inductance, of
which an illustration appears at the
head of this article. It comprised 6o
turns of No. 22 d.c.c. wire, and the
aerial winding was wound directly
in the top of the secondary, being
inserted turn by turn in the slots in
the former.

The form taken by the curve
illustrated in Fig. 2 is a thoroughly
typical one for this circuit arrange-
ment, and this will no doubt be
familiar to readers who have studied

___..---.--- --.-..- ',NI

::C101)::2%pF

I
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Fig. 3.-These three graphs show the effect of adding
series condensers in the aerial circuit.

24 27 30 33

make this method clearer than a
lengthy description. If the reader
Will examine Fig. z he Will see that
this illustration shows a curve giving
the relation between two variable
factors, and inset a sketch of the
circuit concerned. This circuit is
the typical " aperiodic aerial "
arrangement, with a variable tap-
ping upOn the aerial winding, while

the subject, since such curves have
been published several times, The
exact form of the curve will depend
upon the aerial on which the
measurements are made, the form
illustrated being that exhibited by
a fairly good aerial. When the
aerial is of a somewhat high.
resistance the curve becomes more
sharply peaked-that is to say, it
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falls off more rapidly beyond the
optimum point.

The actual position of the peak
also varies with the capacity of the
aerial, a large aerial showing a peak,
further back towards the left. In
general, however, the length of the.
relatively flat portion of the curve
is sufficiently great to cover quite a
considerable band offrequencies, so
that in one sense it is perhaps
justifiable to describe it as an

aperiodic aerial " arrangement.
At the outset of these experi-

ments it was desired to ascertain
whether there was any fundamental
difference in the behaviour of the
simple form of the aperiodic aerial
arrangement, and the scheme known
as auto -coupling. (This is a method
in, which the earth connection is
made to the lower end of the tuning
coil, and the aerial to a point some
ten or fifteen turns up the coil.)
It might be expected that the
results would be very similar to
those of the "aperiodic aerial."
arrangement in . its conventional
form, and accordingly a curve was
plotted for the same coil as before,.
varying the position of a direct
aerial tap.

Series Condensers
The result is shown in.

Fig. 3. The form of the curve so
.closely resembles that of Fig. 2 that
it was assumed that further in-
vestigations might be confined to
the separate winding arrangement.
SIGNAL -
VOLTS

D/RECT-
7.-SifiLEst-iii- cibiiii-vf - -
2

,

(AER/AL
TUNED)

/

OR/MARY 771PP/AWS

0 /0 20 30 10
Fig. 5.-A curve obtained by
Mr. Cowper for the relation
between turns in the aerial
winding (plotted horizon-
tally) and signal strength.

It is, of course, to be understood
that the close resemblance between
these two methods depends upon
the use of really tight coupling
between the two windings in the
" aperiodic aerial " arrangement.

The first experiment designed
to elucidate one of the points as to
the functioning of the aerial circuit
was the insertion of series con-
densers of various capacities in the
aerial lead, as shown in Fig. 4.
Three different sizes of condensers
were placed in series, and a curve

plotted, showing the relationship
between the signal strength and
turns in the aerial circuit. The
three curves given, viz. : a, b and c,
show the effect of the series capacity
upon the shape of the curve, and
it will be observed that it is very
much flattened out, and that the
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strength as the aerial turns are in-
creased beyond the optimum value.

Doubt
These two experiments con-

firmed previous observations that
the " aperiodic aerial " arrangement
is decidedly sensitive to changes of
aerial capacity, in that the peak

1------ --_-______._ ----

'. a-30 OHMS

''
b =20
C =

OHMS
10 OHMS

, ,,
r

lir

6 9 12 IS /8 21

T
Fig. 4.-The "aperiodic aerial" circuit proves to be
decidedly sensitive to the addition of resistance in the
aerial lead. The dotted curve is that of big. I (no added

resistance) repeated for comparison.
peak is pushed forward very con-
siderably. This result of course,
confirms the observation that the
peak of the curve falls in different
positions with aerials of differing
capacity.

Effect of Resistance

The next experiment was de-
signed to show the effect of greater
or less amounts of resistance in the
aerial circuit, and for this purpose the
usual circuit was set up and curves
plotted showing the relationship
between turns in the aerial circuit
and signal strength, with varying
amounts of resistance inserted in
the aerial lead. The three curves,
a, b and c, in Fig. 5, show the result,
curve a being the result of the in-
sertion of approximately 30 ohms
resistance in the aerial circuit, b
20 ohms, and c 10 ohms. The
dotted curve is inserted for refer-
ence, this being the form obtained
when no resistance is added. It
will be seen that the effect of adding
resistance is to increase the sharp-
ness of the peak and also to
remove the peak to 'the left, i.e.,
towards the smaller numbers of
turns in the aerial circuit In
effect, the results obtained are
thus Merely the imitation of a high
resistance aerial, which will be
remembered as having the effect of,
increasing the sharpness of the
peak, or perhaps one should say,
of accelerating the fall of signal

C
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of the signal strength curve is
shifted by such changes and, further,
that it is also sensitive to the
resistance of the aerial circuit,
which has a considerable influence
upon the actual shape of the curve.
Neither of these observations seems
to accord very well with the con-
ception of an aperiodic aerial cir-
cuit, and it was therefore decided
to seek some more decisive method
of testing the point.

Further Tests
Now, one of the main arguments

in favour of the aperiodic theory
is to be found in the fact that the
number of turns included in the
aerial circuit for the best signal
strength across the secondary is far
below the number which would be
required to tune the aerial circuit
in itself to the received frequency. -
As a matter of fact, signal strength
falls off seriously long before
such a number of turns is included
in the aerial circuit as would tune
that circuit to the received fre-
quency. It therefore seemed that
it would be profitable to enquire,
into the shape of the curve up to
and beyond the point at which the
aerial circuit is actually tuned,
since the greater number of pub-
lished curves show only that por-
tion of the range illustrated in the
various diagrams which have ap-
peared in the preceding part of
this article.
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Mr. Cowper has recently pub-

lished in. Wireless Weekly an article
upon this subject, in which he
showed the relation between signal
strength and the number of turns
included in the aerial circuit
over a much wider range than had
previously bethi done, the curve
being of the general form shown
in Fig. 5.

The Tuning Point
This is naturally an

extremely suggestive result, and
it becomes even more so when it
is remembered that the curious
minimum point immediately fol-
lowing upon the peak corresponds
to such a number of turns in the
aerial circuit that that circuit
was tuned to the received fre-
quency.

7

6

5

4
S3

2

say, /5, and then to insert in the
aerial lead a tapped loading coil
whose turns might be varied at will,
and which was not coupled in any
way to the other winding. In this
way the aerial circuit could be
tuned to the received wavelength
without increasing the coupling
between the two circuits. Several
curves were next plotted to show
the relationship between the num-
ber of turns in the loading coil
and the signal strength obtained
in the secondary circuit, and three
of these are shown in Fig. 6.

Each of these curves is marked
with the number of turns included
in the coupling winding, while
horizontally can be read the number
of turns in the separate loading
coil, the signal strength being

0 5 10 15 20 25 30 35
TZ

Fig. 6.-The author's last experiment was to vary the
number of turns in a separate aerial loading coil (T,,
plotted horizontally), The numbers 6, 12, and 18 indicate

the number of turns in tne coupling winding.

Coupling Effects
In the method adopted by Mr.

Cowper in carrying out his in-
vestigations, all the turns included
in the aerial circuit were fairly
closely coupled to the secondary
winding, and it was decided to
endeavour to determine the shape
of the curve when it cou!d
he decided that the effect was
more that of tuning the circuit,
and not to such a great extent
one of variation in the coupling
between primary and secondary,
since it was thought that when all
the turns included in the aerial
circuit are closely coupled to the
secondary winding, it is possible
that the effect may be one more of
variation of coupling than of actual
tuning.

The Last Test
The procedure therefore adopted

was to include a 'fixed nuinber of
turns in the coupling winding,

40 45 50 55

18

12

6

60

recorded vertically. Now, these
curves will at once recall to mind
the " double humped " resonance
curve obtained with the ordinary
tuned primary and secondary
arrangement, when the coupling
between the two coils is too tight,
and this resemblance is very
suggestive as to the true mode of
functioning of the so-called aperi-
odic aerial circuit.

Conclusions
The curves show that the

arrangement conforms to the be-
haviour of a very tightly coupled
primary and secondary, in the sense
that when the coupling is tightened,
that is to say when the number
of coupling turns is increased
the two humps are pushed further
apart and the " dip " or notch
between them becomes deeper,
and, - further, that the two side
humps are flattened out. A test

was made to determine whether
the number of turns in the aerial
circuit which corresponds with the
bottom of the notch betwei n two
humps was actually the tuning
point for the local carrier wave,
and this was found to be so.
When the aerial circuit, therefore,
is actually- tuned to the frequency
of reception, the familiar effect of a
too tightly coupled tuned primary
and secondary is produced. The
phenomenon of excessively flat
tuning when the aerial circuit
was " actually tuned to resonance
was also observed as a further
confirmation.

It would seem that an inspection
of these curves must lead to the
conclusion that what we have in
the so-called aperiodic aerial

arrangement is simply a primary
circuit so closely coupled to the
secondary circuit that two very
much flattened humps are produced
instead of a sharply peaked reson-
ance curve, and that we commonly

work upon one of these humps,
usually the one appropriate to the
smaller number of turns in the
aerial circuit rather than the larger,

It would follow from this that
the curve shown in Fig. r and in
Fig. 3 are each one of these
flattened humps. Such a bumf
appears to be wide enough upon it:
relatively flat portion to accommo.
date quite a considerable band
of frequencies.

Weakening the Coupling
It is worthy of note that if

the coupling between the aerial
and the secondary winding is
weakened notably, perhaps with
the idea of getting selectivity, the
flatness of the humps disappears
the two humps approach each
other, and we revert to practically
the ordinary separately tuned prim-
ary and secondary scheme. When
this is done it is no longer possible
to cover a wide band of frequencies
with a fixed number of turns in
the aerial circuit, and the term
" aperiodic aerial circuit " is leSs
appropriate even than before.
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A
DOUBLE
CIRCUIT
CRYSTAL

SET
By

A. J OHNSON-RANMNL L
STAFF EDITOR

nERHAPS one of the biggest
r difficulties of those listeners

living within crystal range
of a broadcasting station near the
coast is to eliminate the annoying
background of Morse so prevalent
in these areas.

. y attempt to increase

Fig.1.-The aerial circuit is
loosely coupled to the

secondary.
selectivi6r, so difficult in crystal
'receivers on account of the damp-
ing effect of the crystal itself, is 'a
r,tep in the right directiOn ; and
although receivers of this typo
may. be a little more complicated
than those of the direct -coupled
types, the final results are well
worth the slight extra care needed
in the construction.

In the last issue 'of MODERN
WIRELESS I described a simple
three -valve receiver of a type
specially suited to coastal dwellers,
and it is with the object of assisting
the crystal enthusiast that I have
designed the little set described in
this article.

The Circuit
The circuit is shown in Fig. r,

and consists mainly of two tuned
circuits-the aerial circuit and a

closed secondary circuit. It will
be noticed that the aerial circuit
is in two portions indicated by the
two inductances L1 and L2. L1
consists simply of a plug-in coil of
the usual commercial pattern placed
in relation to the secondary in-
ductance L3 in a position of .mini-
mum coupling, that is the axes
through the centres of the two
coils are at right -angles.

Loose Coupling
The aerial circuit is coupled mag-

netically to the inductance L, by
means of a very small coil L,, con-
sisting of two to three turns wound
directly over one end of L3. Since
the aerial load exercises a damping
effect upon the aerial tuned circuit,
no appreciable advantage is gained
by attempting to eliminate all
possible sources of loss in the
aerial circuit inductances. These are

November, [925

tuned by a -0005 /A.F variable con-
denser which may be. placed in
series or parallel with the aid of
the conventional three terminal
arrangement.

Low -Loss Secondary
The secondary circuit inductance

is of the low -loss type, and is tuned
by a variable condenser of .0005µF.
To lessen the effect of the crystal
damping upon this closed circuit,
one side of the Crystal detector has
been connected to a flexible lead
and spring clip (t) which may be
attached to tapping points along
the inductance.

The general utility .of the re-
ceiver has been increased by the
simple expedient of attaching a
flexible lead terminating in a spring
clip (2) to one side of the telephones
in addition to that already men-
tioned. By joining clip I to As

Note the few turns of D.C.C. wire forming the coupling
between the aerial and the secondary.
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FROST METAL FRAME RHEOSTATS
AND POTENTIOMETERS.

No. 60o. 6 ohms. 2/6 each
, 602. 35 2/6 ,

,, 603. 400 ,/ 3i3

SILVER MARSHALL INTER-
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Revelation in Radio /Wproduction
The

The illustration above depicts Model RSIM
with mahogany cabinet and oxidised silver

"grille." Price S Gns.

The RADIOLUX AMPLION is also avail-
able in a smaller size and in metal, oak and

de -luxe finish at prices from E,4 15s. od.

Demonstrations gladly given during business
hours at 25, Savile Row, London, IV .1; 79,
High Street, Clapham, S.IV .4, and at the newly
opened Scottish Depot-IOI, St. Vincent Street,

Glasgow.

represents an outstanding triumph in the art of
Loud -Speaker design, being totally different
in appearance, in construction and in results.
Louder, clearer, more sensitive and realistic
in tone than any contemporary instrument, the
RADIOLUX AMPLION is a revelation in
every essential loud -speaker quality. Not
only is the spoken word and the song of the
vocalist true to life, but instrumental music is
almost indistinguishable from the original
studio performance.

Outwardly resembling the English bracket
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the cabinets possess that beauty of form and
superlative finish which denote the master:
piece.

Patentees Manufacturers,
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(Fig. i and Fig. 3) and clip 2 to
E2, it will he seen that- the set now
becomes direct -coupled and can
be used for any wavelength by the
use of the appropriate plug-in
coil.

So much for the design, and now
for the construction.  The com-
ponents you will require are as
follows :-
I Cabinet and baseboard, 14 in. by

7 in. (Cam co .)
x Insulating panel, 14 in. by 7 in.

by 3/16 in. (Radion.)
2 .0005 tF variable condensers,

square -law pattern. (C011inson
Precision Screw Co., Ltd.)
Crystal detector. (C. A. Vander -
veil & Co., Ltd.)
Low -loss coil former, 7 in. by
3/ in. (Peto-Scott Co., Ltd.)
Coil plug for baseboard mount-
ing. & Co:, Ltd.)

5 Terminals. - -

2 Brass angle brackets. (Burne-
Jones & Co., Ltd.)

2 Spring clips. (S. H. Collett.)
Approx. lb. of No. 20 S.W.G.

enamelled wire and a very small
quantity of No. 22 S.W.G. d.c.c.

Some square -section tinned -copper
wire. (Sparks' Radio 'Supplies.)

One set of Radio Press panel
transfers.

The construction of the receiver
itself is extremely simple, and the
first thing to do is to drill the
panel to the dimensions given in
Fig. 2. The two variable con-
densers are upon tl-e centre line
of the panel, but the crystal
detector is mounted }in. above

this line, the left-hand stud being
-in. to the left of the vertical

centre line when viewed from the
front ; in other words, / in. above
the horizontal line and /.in. to the

MODERN WIRELESS
forner. The two ends of the coil
are soldered to the two terminals.
At the centre and at two points
between it and the ends of the
winding three short lengths of

AERIAL

AI

i

4 -)EARTH

e

/4,,
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C R115TA

54 r.

0 r

Fig. 2.-The panel lay -out is neat and symmetrical.

34i*

left of the vertical one. This was
necessary in order to retain sym-
metry.

The components are not mounted
upon the baseboard to any specified
dimensions, their position having
been determined by trial, and the
constructor would do well to
follow the lay -out as closely as
possible.

Having drilled the panel and
mounted the two variable con-
densers crystal detector and ter-
minals, commence winding the
low -loss coil. This is wound with
82 turns of No. 20 gauge enamelled
wire, and an ebonite ring is placed
in the middle to stiffen up the

The lay -out of the components occupies the minimum of space.

re;

square wire are soldered to enable
the crystal tap to be used. One
of the end rings of the former is
drilled to take two small terminals,
to which the ends of the coil L2 are
secured. This small coil may con-
sist, to commence with, of three

. or four turns of No. 22 S.W.G. d.c.c.
wire, the number of turns being
adjusted on test in actual recep-
tion. Next mount the former and
coil plug upon the baseboard, and
wire tip, following out the con-
nections shown in Fig. 3. You
will notice that short lengths
of square wire are soldered at
three points marked A,, E, and
clip 2.

To operate the set connect the
aerial to the terminal marked
" Aerial," and the earth to
" Earth,," joining A 1 and " Earth "
together with a shOrt piece of wire,
and connect the telephones to the
two terminals marked. Attach
clip r to A,, and clip 2 to E,, in-
serting a- No. 35 or 40 coil in the
socket L1. Rotate the condenser
dial C1 until you hear your local
station, if necessary adjusting the
crystal detector at intervals. Tune
in the .station until signals are
loudest, and find the best spot on
the crystal.

Then attach clip x to one of the
tappings upon the low -loss coil and
clip 2 to the short length of wire
as shown in Fig. 3. Rotate the
condenser. C, until signals are
heard, and then re -tune slightly on
CI.

Selectivity
You- are now in a position to

conduct some interesting experi-
ments in selectivity. Attach ;the
spring clip (clip 1) to the tapping
points along the inductance'L 3, and
note the effect. re -tuning after each
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Fig. 3.-1 he wiring diagram is easily followed and has been arranged to give maximum flexibility.

alteration. Try decreasing the
number of turns in the coil L2,
removing one turn at the time
until the best selectivity is obtained.
You will probably find that it is
possible to use, one turn only with
good effect.

For Belfast, Aberdeen, and
stations above, say, 420 metres
a No. 5o coil should be tried
for L1,_ but for Newcastle, Bourne-
mouth and Cardiff a No. 35 or
40 will usually be adequate. To
receive Daventry attach clip x

to A2 and clip 2 to E, and insert a
No. x5o coil or its equivalent in the
socket L1. On the shorter wave-
lengths, it is interesting to note the
effect of placing the condenser C,
in series, first removing the piece
of wire joining Al to " Earth "
and .then connecting the aerial to
At. A coil one size larger than

that used with the parallel arrange-
ment will probably be necessary.

Test Report
The set was tested upon an

aerial 35 feet high and roo feet
in length, at a distance of 15
miles from 2LO. For the recep-
tion of this station a No. 40
(Lissen) or a Gambrell Br gave
good results. The number of turns
in the coil La varied from five
downwards, and finally two turns
were found adequate. Increasing
the number of turns to four flat-
tened the tuning very considerably
and for maximum selectivity close
up to the local station one turn
or, at the most, two should be
ample. The effect of varying the
position of the coil L1 was tried
and any variation from the position
shown in the wiring diagram re-
sulted in a loss in selectivity, thus

proving that the position of mini-
mum coupling had been adopted
in the first instance.
' The final position of clip r was
on the centre tap on the coil, but
in other cases better results may
be obtained with one of the other
tapping points. Using the direct
coupled arrangement, i.e., with clip x
on A2 and clip 2 on E, and using
a No. 15o coil or a Gambrell E,
in socket L1 Daventry was obtained
at excellent strength. The low -
loss coil was tested for wavelength
range with a wavemeter reading
from 200-500 metres, the read-
ings on the closed circuit con-
denser C2 being 45 degrees and
146 degrees respectively for these
two wavelengths. It will, there-
fore, be seen that the coil described
covers the broadcast waveband
with a large margin.
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The Tuned Supersonic Transformer
makes any Supersonic circuit more efficient

Other

co Components

include

H.F. TRANSFORMERS.

AUTODYNE UNITS.

FILAMENT RHEOSTATS.

POTENTIOMETERS.

FIXED CONDENSERS.

GRID LEAKS.

COIL HOLDERS.

CAL MOUNTS.

from your dealer.

THE success obtained from the construction of a Super-
sonic Receiver depends entirely on the efficiency of the
components used in its construction. The reputation

enjoyed by (RD products is fully maintained in the Super-
sonic Units now introduced.
The GCB Supersonic Intermediate Transformer gives
enormous amplification of the frequency accepted by the
Filter, at the same time retaining all the original qualities of
the transmission. .

The (14B) Supersonic Filter Transformer by a specially
designed winding in conjunction with the incorporated tuning
condenser gives remarkable selectivity, whilst still retaining
the " SIDEBANDS,"
The (4) Autodyne Unit, in conjunction with the (te
Reactor, will provide the offset or heterodyning frequency.
The final result-Perfectly Amazing and Amazingly Perfect.

Supersonic (Intermediate or Filter) Transformer
with tuning condenser. Base Type (as illus-
trated) or Plug-in Type (fitted with standard
pins). 21,- each.

eAutodyne Unit complete with Reactor and one Barrel
only, in carton ... ... ... ... ... ... 211- each

Autodyne Units ... ... ... ... 10/- each

MB Reactor complete in a handsome dustproof case with eight
guide pins and three interchangeable barrels covering all wave-
lengths... ... ... ... ... ... ... 151- each

Vorks :-
WEXHAM ROAD . SLOUGH

Phone : Sk.ousri 199

WhAesale

L.WMICHA E Lam NORFOLKASTINGS STREET,
H HOUSE,

Manufacturers of Wireless and Scientific Apparatus STRAND, W.C. 2.
Phone; Central 8272/3.

Head Office : WEXFIAM ROAD, SLOUGH. Phone : SLOUGH 199.

TELEGRAPHIC ADDRESS: KADIETHES,ESTRAND, LONDON CABLE ADDRESS: RADIETHER . LONDON.

In replying to advertisers, use Order Form enclosed.
Barclays Ad.
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ORMOND
LOW LOSS CONDENSERS

(SQUARE LAW)
(PATENT APPLIED FOR)

A new departure in British Condenser design,
giving the following advantages :-
I. Practically negligible losses. 2. One -hole
fixing-one in. diam. hole is needed to fix
this condenser to panel . 3. Rigid construction
-cannot warp ; end plates of stout aluminium
perfectly flat. 4. Fixed vanes supported by
} in. ebonite strips. 5. Smooth action, spindle
tension is maintained by a specially designed
friction washer. 6. Moving vanes and end
plates are at earth potential. 7. One-piece
knob and dial-supplied loose. Secured by
4BA Set Screw.
This condenser is fitted with optional solder-
ing Tags, or Terminals, and can be supplied
with or without Vernier as desired.

Supplied in the following sizes
Price, Price,

Size. with Vernier, without Vernier.
.00025 8/- 6/6
.0003 7/6
.0095 9/6 ... 8/-
.001 10/6 9/-

Comp:ete with_linob and Dial.
We specialise in turning Brass and Steel Screws and
Machined Parts and Accessories of all descriptions.

Ask your dealer to -show you the "Ormond" Condensers
-the best dealers stock all " Ormorul" Products.
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horsepowerundercontrol
NIAGARA FALLS supply the energy
for huge electric power stations --power
that is used to drive electric trams in
cities 250 miles away.
A button pressed, a lever moved, the turn
of a knob ; that is how things are done
to-day-the result of inventive genius
and modern engineering skill.
ORMOND PRODUCTS are typical
examples, and the outcome of 25 years'
British Manufacturing experience.
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Trade Terms and New 1926 Catalogue on request.

199.205, Pentonyille Road, King's Cross, London, N.1.

Telephone-Clerkenwell 9344, 5 and 6.
Telegrams-" Ormendengi, Kincross."

Factory-Whishin Street, Clerkenwell, E.C.1
tn .2
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25 YEARS' BRITISH MANUFACTURING EXPERIENCE.
184 In replying to advertisers, use Order Form enclosed.

See the
Ins pecti on
Label on

every
Condenser.
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E use of short
wavelengths h a s
now been common

actice for a con-
siderable time, hut
there are probably
still very many
wireless enthusi-
asts who have

never had actual experience of
listening to transmissions on these
waves. I have often been
asked, " What is there to hear
that is interesting ? " and in this
article I hope to give some answer
to this question. The'possession of a
suitable receiVer for the purpose is
assumed ; and here it may be said
that there is a great deal to be
heard on the -band of frequencies
between 2,000 and 7,500 k.c. (150
to 40 metres)-without going any
higher up the scale. Undoubtedly
many enthusiasts will want to reach
15,000 k,c. (2o metres) and even
higher frequencies, .but there are
plenty of transmissions to be picked
up on the -lower`frequencies men-
tioned, especially in the neighbour-
hood of 6,000 to 7,500 k.c. (5o to
40 metres).

A Single -Valve Receiver
For reception at these frequencies

the writer uses a single -valve
receiver of quite simple design, the
actual set used having been de-
scribed in WIRELESS WEEKLY, VOL
6, No. 23. A single stage of L.F.
amplification can always be added
to this externally if required.

Distance Distortion
On most nights there is usually

a certain number of stations to be
heard transmitting telephony. The
best known example, of course,
is KDKA, the station at East

MODERN WIRELESS

What to Listen for

ShorNaves
By

A.V. D . HORT, B.A.
There is an increasing amount of
activity at frequencies above the
broadcast band. This article gives
some idea of what may be received

in this region of the ether.
Pittsburg, in Pennsylvania, which
operates at about 5,000 k.c. (6o
metres). The frequency employed
varies from time to time. This
station can be heard any night, with
the exception of Sundays, between
the hours of 11.r5 p.m. and mid-
night G.M.T., and there is rarely
any difficulty in  picking up the
transmission. The period quoted
is devoted to the " dinner -hour
programme," which usually con -

One -Valve Receiver.

sists of musical items. The regular
evening programme does not ordin-
arily begin till 1.30 a.m. by our time.
The transmission may vary con-
siderably in strength from night to
night, and sometimes fading is very
prononnced, together with a curious
form of distortion, commonly de-
scribed as " distance distortion."
But the occasions are very rare
when the transmission is altogether
inaudible, and now that the winter

Oct. 6-7. 4,000 to 7,500 kc.

Time
G.Nr.T.; _Station heard. Signals heard, etc.

-

" R "
strength.

234o ' German .. .. Unidentified German
Amateur

2342 - Weak telephony .. .. -
U.S.A. .. .. .. ABC de WIR .. 7

2343 KDKA, East Pittsburg Music and speech, clear
though faint .. -

235o Czecho-Slovakian 3BWJ U CS 'KJ .. .. 6
Amateur

2355 U.S.A. .. .. .. AGS de WIZ .. .. 7
2357 AmAteur . CQ foreign U 2CXL 4
0000 ,. . , .. II3ZP U (unidentified) .. 3
0002 ., .. . . CQ U 'KA 6
0003 .. .. 5AT G U 8ALY .. .. 5

0005 .. .. 4FL U 3LR .. .. 6
0007 U.S.A. .. .. .. ABC de WIR (harmonic) 4
0007 Amateur .. CQ U 'SI. . .. .. 5

0010 U.S.A. .. .. .. ABC de WOO .. .. . 8

October 7.

2030
2035

2L0
PP

Harmonic-very strong
Lower harmonic

9
8

2037 French amateur .. . 8BP de F8CA 6
2039 British IP Test de G 5HX 3

Italian . NRL de I IAU 7
2043 21,0 Harmonic .. 6
2045 Norwegian amateur de LA4X 4
2047 Italian amateur .. CQ de I ICO 7

2050 2T.,0 . Harmonic .. 5

185.
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months are approaching reception
conditions are almost noticeably
improving each night. Comfort-
able headphone strength of this
station's programmes is easily ob-
taMable with a receiver consisting of
a detector and one stage of low fre-
quency amplification.

Telephony Transmissions
Another American telephony

transmission is that sent out by
WGY, the Schenectady station of
the General Electric Co. The pro-
grammes from this station, which
its?lf transmits at a frequency
within the ordinafylproadcast band, -
are relayed on 3,000 k.c. (roc,
metres) - by zXK, the - General
Electric' Co.'s "short-wave station.
Normally this transmission does not
begin. tilt about 2.3o a.m. G.M.T. ;
good signal strength is usually
obtainable. -

Telephony transmissions by
amateur transmitters are, of course,
somewhat irregiilar, but on most
nights a certain number of stations
may be picked up, many Con-
tinental stations being frequently
heard at good strength.

Knowledge of Morse Code
To obtain the. greatest -interest

from reception' on the short waves
it is really necessary to' have at
any rate an elementary knowledge
of the Morse code. Familiarity with
the code makes possible the identi-
ficatien of the many hundreds of
stations to be -heard- working any
night, and indeed at almost any
time in the twenty-four hours. It
is not by any means essential to sit
up till the small hours of the morn-
ing in order to pick up stations
at long distances, though, of course,
the man who is out to set up new
records in reception or trans-
mission finds the early morning the
best time for his purpose.

Half an Hour's Reception
In order -to give some idea of

what may be heard any night, two
tables are given here, which may
be taken to be a fair sample of the
possibilities of reception on short
waves. The transmissions recorded
in these tables were heard' on the
evenings of October 6th and 7th,
dates which were selected quite at
random, and the list shown repre-
sents about half an hour's recep-
tion in each case. The dial of the
main tuning condenser was turned
on each occasion once only from
maximum to. minimum during the
period of listening, 'and each station
heard was recorded as it was
picked up. The coils in use at the
time covered a frequency range of
from about 3,500 k.c. to slightly

above 7,500 k.c. (85 to 4o metres).
The group of U.S. amateurs
heard about midnight on October
6th were all working on the 6,oco
to 7,500 k.c. band ; many others
were also heard at varying strengths,
but the time available was too short
to record accurately more than a
few. It will be noticed that the
tables include stations spread over
a considerable area, six European
countries being represented, as well
as three of the American amateur
districts.

Good Signal Strength
- The column headed " R " strength,
indicating the comparative strength
of signals on the " R " scale (from
R r-" audible but unreadable "-to
Ro-" very strong indeed "), is
given mainly in order to show that
to hear most transmissions there is
no necessity to possess extreme
acuteness of hearing. It is also
worthy of note that there is usually
a considerable amount to be heard
on the short waves even without
sitting up very late.

Those who wish to calibrate their
short-wave receivers or wavemeters
will find that many stations send
their wavelength immediately after
their call sign, when " signing off
a t the end of a Message. As, a
general check on the wavelengths on
which reception is being carried out
this information is extremely useful.
Accurate calibration checks may
also be obtained from the signals

sent out by certain commercial and
experimental stations,' notably by
NKF, the United States Naval Ex-
perimental station, at Bellevue,
Anacostia, D.C. Details of certain
tast transmissions carried out by
NKF are to he found in Wireless
Weekly, Vol. 6, No. 23.

Atmospheric Disturbances
During broadcasting hours lis-

teners in the vicinity of a broad-
casting station will usually find that
they can receive the programme at
quite good strength on one of the
harmonics at these high frequencies.
The writer has even found this of
some service in special circum-
stances. One of the peculiarities of
short-wave reception is that some-
times when atmospheric disturb-
ances are sufficiently pronounced
to interfere with pleasant reception
at the broadcast frequencies, this in-
terference is much less marked, even
hardly noticeable, at the higher
frequencies. When this is the case it
may be found worth while to
sacrifice a certain amount of signal
strength and receive the programme
on a harmonic without the annoy-
ing crackles caused by atmos-
pherics. It must not be supposed
that this remedy is infallible, but on
several occasions the writer has used
the method with success ; when
thunderstorms are in the vicinity of
the receiver, it is, of course, very
unlikely that the experiment will
prove to be worth while.

111.T. Supply on Aeroplanes

The necessary high-tension voltage for aircraft
wireless equipment is usually obtained from a
Small generator similar to the one shown above.
In this particular case the angle or the small
propeller can be varied relatively to the slipstream
of the aeroplane propeller, so varying the speed
of the generator and thus the voltage produced.

fi>6
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picks
It's easy with a Fulstop Super Condenser-you can pick
out stations which hitherto you had never been able to get.
The Fulstop guarantees to abolish all hand capacity effects
and the consequent increased audibility is very marked.
The Fulstop patent clockwork multigear gives the use of
two ratios of movement : a 2 to I and 125 to 1, and enables
the most minute adjustment to be made with ease. The
Fulstop is a no -loss condenser, perfectly square law and has
brass vanes.

Send for full descriptive leaflet. All models are guaranteed
for 12 months.

VARIABLE
CONDENSER

SUPER FULSTOP
Variable Condenser

.00O25

.0005

.001

PRICES :
.. 25 /6 . . 28/6
. . 30/6

Also made in two other models.

STANDARD FULSTOP.

(Geared 2 to I.)

Guaranteed to abolish
hand capacity.

PLAIN FULSTOP.

(No gear.)

Guaranteed b abolish
hand capacity.

.0002 9/6 .0002 8/3
0003 10/3 .0003 8/9

.0005 11/3 .0005 9/6

.001 13/6 .001 .. 11/6

If any difficulty in obtaining, write us and we
will send direct, post free.

IJ. H. NAYLOR LTD - WIGAN
In replying to advertisers, use Order Form enclosed,

(87
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THE final choice of the type of
circuit to be used by the
constructor of a -wireless re-

ceiver must be determined by
his individual requirements. If,
for instance, the loudest signals
possible with two valves are de-
sired from the local station, then
the circuit used must include as
much low -frequency amplification
as possible ; whereas, when distant
reception is "aimed at, high -fre-
quency amplification is indicated.

Increased Range
A high -frequency amplifying

valve preceding the detector,
when correctly operated, allows
considerable ranges to be covered
without recourse to that edgelike
reaction adjustment, and conse-
quently without so much distor-
tion. In the receiver to be des-
cribed, the first valve is arranged
as an H.F amplifier, and the second
as a detector.

The neutralised capacity method
of stabilizing the H.F. valve is
incorporated, but here the arrange-
ment is perhaps slightly different
to that to which we have become
accustomed.

Neutralising Coils
Instead of the now commonly

used H.F. transformer type of
neutrodyne unit, two plug-in coils
are used, and to allow a certain
degree of flexibility they are
mounted in a variable two -coil
holder.

A variable grid -leak is also in-
corporated, and in some cases this
will be found useful on distant
receptions.

Short Wiring
A perusal of the photograph of

the back of the panel will show
that all the wiring has been kept
as short as possible, consistent with
efficient spacing ; and the anode

November, 1925
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CONTINENTAL

By E.J.MARRIOTT

and neutrodyne coils (L, and I.,2)
are mounted at an angle of go
degrees to the aerial and reaction
coils (L1 and L2) is order that a
minimum of coupling shall exist
between them.

It will also be seen that the
internal connections from the
terminals to the aerial tuning
condenser (C1) and coil (L1) differ
slightly from those usually made.
It is possible with this modified
arrangement to place C2 either in
series or parallel with L 2, and further
to use the aperiodic aerial arrange-
ment, when desired, without having
to connect the aerial lead directly
on to the coil in the cabinet.

The correct methods of connect-
ing up aerial and earth for the

Radio Press journals, those makes
actually used are indicated. Other
good quality makes, however, will
serve equally as well ;
Panel 16 in. by 8 in. (Radion).
Cabinet (All Concert de Luxe,

with opening in back for ter-
minal strip) (Cameo).

One variable condenser, square law
type, .0005 /IF (R.I.).

One variable condenser, square law
type, .00025 tiF (R.I.).

Two fixed condensers .0003 /LP"'

(Watmel).
One variable grid leak (Watmel).

 One back of panel coil holder
(Quality) (Goswell Engineering
Co., Ltd.).

One 2 -coil holder (Magnum) (Burne
Jones & Co., Ltd.).

Lz

AERIAL

circuit employed

three possible arrangements will
be made perfectly clear from the -
diagrams given in Fig. 2.

Components Required
A complete list of the components

used to build this receiver will be
seen below, and as is usual in

is simple and

+I
C s  0003 /IF

TEL.

+2
HT

It
straightforward.

Two Clearer Tone valve holders
(Benjamin Electric, Ltd.).

One Neutrodyne condenser (L.
McMichael, Ltd.).

One Terminal panel No. T Magnum
(Burne-Jones & Co., Ltd.).

One Telephone jack (General Radio
Company, Ltd.).
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f
°

Neutralised
Receiver

for .
° Plug-in toils

One Telephone plug (General Radio
Company, Ltd.).

Two Filament rheostats (General
Radio Company, Ltd.).

One spring clip.
Three Lacquered brass terminals.
Flexible wire and _square section

tinned copper -wire.
'Screws, etc.
One Packet of Radio Press panel

transfers.

Panel Layout
A diagram of the panel, with all

the measurements necessary for
marking out and drilling it, is
given in Fig. 3. It will be seen
that this is a perfectly straight-
forward and simple operation.

AERIAL AERIAL

42,

Modification to Coil Holder
The valve holders and variable

coil holder may now be fixed in
their correct positions. With
regard to the latter, it should be
noted that the type used will not
normally fit into the cabinet behind
the other components on the panel,
and so the control arm has been
bent to a more upright position,
thus overcoming the difficulty.

In the position in which this
coil -holder is fixed, the variable con-
denser (Cz) limits the possible varia-
tion of coupling between coils
plugged in the holder to about
zo degrees. This variation is how-
ever, quite sufficient for the purpose
of the receiver.

r,
r

y TO GRID V,

EARTH

SERIES PARALLEL

TO

APERIODIC
2.-The aerial may be connected in a variety of

ways, as shown above.

The usual prDcautions regarding
the panel surf -ice, if it is net of a
guaranteed bi and, must of course be
taken.

Having completed the drilling,
fix the components to the panel,
and screw this to the baseboard.

Having fixed the various com-
ponents on to the 'baseboard, screw
the terminal strip to the back edge,
in the position shown in the photo-
graphs.

Wiring Up
Wiring up must now be proceeded

MODERN WIRELESS

with, and, so far as possible, the
actual paths taken by the wiring
as shown in the photographs
should be carefully followed.

Be very sure to connect up the
aerial, anode, and neutrodyne coils
exactly as shown in the wiring
diagram, otherwise it may be found
impossible to neutralise V, in
order to prevent oscillation.

The flexible reaction leads must,
of course be joined up, and the
correct way round for these will
only be discovered by, actual test
later on. Care should also be taken
to connect the positive phone
terminal to H.T. .

Neutralizing the H.F. Valve
Before testing out the receiver

the H.F. valve V, must be neutra-
lised.

Connect up both the H.T. and
I..T. batteries, short the reaction
coil socket, and plug in the phones.
The H.T. and L.T. for each valve
must be adjusted according to the
makers' instructions, Do not apply
too high a potential to the anodes,
especially that of V1, otherwise
neutralising will be a difficult
matter.

Aerial and earth leads must not
yet be connectedt but the two
lower terminals Al and Earth
should be joined together with a
piece of wire, and the necessary
coils must of course be plugged in.
The following sizes will generally
be found correct :

Aerial - 75 X,. Anode - 75, Neu-
trodyne - 6o. For 5 XX the coils
are 250 X, 250 and 200 respectively.
The neutrodyne coil is on the
left-hand side, and the tuned anode
coil on the right-hand side, looking
from the front of the set.

Nov light up the valves to their
correct brilliancy, set the con-
denser C1 to a fairly low value,
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All wiring

November, 1925

on the receiver is kept as short as possible. Note that the handle of the
neutrodyne two -coil holder is bent at right angles.

say zo degrees, and let L, and L,
be tightly coupled.

Testing for Oscillation
Now on swinging the condenser

C3 throughout its entire range, it
will be found that oscillation occurs
otter a certain number of scale

degrees, a definite click in the
phones indicating both the com-
mencing and finishing of the oscilla-
t 3ry state. Touching the 'grid con-
nection of V, with a wet finger will
always confirm whether the set is
oscillating or not. If -it is, a loud
plonk will be heard both on making

and breaking the -fingei contact:
otherwise only a click will be heard
on making contact.

The number of scale degrees
over which oscillation occurs will
be found to diminish as the neutro-
dyne condenser C3 is adjusted
towards maximum, until a point

AERIAL
1

I

3"

Al

REACTION324

MODERN WIRELESS

2 -VALVE

RECEIVER.

EARTH

445

INCRTEASE

V z

/6"

C3
NH/

STABILISERSTABILISER

TELEPHONES
5"

Fig. 3.-The layout of the front of the panel may be seen from this diagram.
for Blue Print No. 131a,-prtce 1/6 post free.

Ask
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PREPARE FOR CHRISTMAS I

Wireless Accessories will prove
the most popular gifts of all.
Here is a list to choose from.
HUNT'S Patent "Saveit" Fuse Saves Your Valves !
Two shillings spent on a Hunt's Patent Safety Fuse Wander Plug saves you the price of several
valves. Accidents will happen and one that might mean a burnt -out valve costs only 6d. to
replace the flash -light bulb in the plug. May be used with either bright or dall emitter
valves. Price 2/-, postage 2d. extra.

HUNT'S Experimenters' De Luxe Patent Grid -Leaks.
Keen research workers demand Hunt's variable Grid -Leaks. They are invaluable for pure
reproduction and delicate long-distance tuning. Under Panel, Single Hale fixing model,
Fig. No. 1104 " NEWLEAK," 5/- each, as illustrated. Standard Model, 1-5 rneghoms,
other calibrations to order. 5/- each, postage 3d. extra. Anticapacity handle, 51 in.
long, Fig. No. 1110, Ud. each.

HUNT'S " Three Dee " Spade Terminals.
Here is the finishing touch to every well constructed set. No lead can last so long
or so neatly as it does hen fitted with a "spade terminal. (Pro. Pat.) Adjusted
in a second, no trouble, permanent. Red or black bcdy, nickel -plated spades.
Price 3d. each, postage extra.

HUNT'S " Clutch " Tape Does Not Perish !
Fig. 455. H.A.H." Clutch " Brand of lnsulating Tape is invaluable for all electrical
work. Keeps for one year in stock under good conditions and does not soil the hands.
Suppli:d in an airtight tin box. Price ea. and £d. per tin, postage extra.

HUNT'S " Easitune Kills Hand Capacity.
Fig. 910. Hunt's " Easitune " (Pro. Pat.) Anti -capacity Vernier Tuning Handle
fine tunes any condenser without dismantling the set in any way. One touch at the
spring catch and the handle grips tighly any condenser knob. The handle is per-
fectly insulated and the tuner's hand is 51 ins. away from the condenser knob.
Price 2/-, postage 3d. extra.

HUNT'S High -Grade Instruments.
We stock nearly 50 different types of high-grade measuring instruments for all pur-
poses-totalling in all nearly 200 calibrations. Any special reading or calibration

can be supplied to exact requirements on request. Below are a few of the
most popular types.

Fig. 152-Double reading voltmeter, 0-7 v., 0-100 v. .. each 12/6
Fig. 150-Pocket type voltmeter, 0-7 v., 0-15 v. or 0-25 v. each 7/6

Fig. I51-Pocket type ampmeter, 0-2/ a. or 0-25 a. each 7;'6
Fig. 133-Pocket type volt and ampmeter, all readings, each 10 /Z)

Fig. 160-Panel type voltmeter, 0-7 v., 0-15 v. or
0-25v. .. .. each 9 ;-

Fig. 161-Panel type ampmeter,
0-15 a. or 0-25 a. .. each 9/,

Fig. 910.

" EASITUNE "
ANTI -CAPACITY TUNING

HANDLE.

2/-

Hursl's wireless accessories may
Le obtained 1-7013 all deolers.

Write for Catalogue to :

Fig. 820.
" SAVEIT "

FUSE.

2 /-

rig. 1104.
" NEWLEAK ."

Fig. 1200.
SPADE

TERMINALS.

3d. each.

Fig. 455.
" CLUTCH "

TAPE.
6d. and 9d.

A. H. HUNT LTD., CROYDON - - - - SURREY.
H. A. H. Works, Dept. No. 5, Tr nstall Road,

aumommemimmil
In reblying to advertisers, use Order Form enclosed.
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When complete
Se:s of parts and
panel are pur-
chased together
Marconi royalty
of 12/6 per valve
must be remitted.

Some typical Pilot
Sets and Prices:
One Valve Reflex.

Complete Set of Compo-
nents, including panel,
drilled and engraved, 60/-.

Cabinet 4/6.

The All -Stations 2 -Valve
Set.

Complete Set of Compo-
nents, including panel,
drilled and engraved, 47/6.

Cabinet 21/-.

The All -Concert -de -luxe
(Type B).

Complete Set of Parts, in-
cluding panel, drilled and

engraved, £5 8s. 9d.
Cabinet 17/-.

Four Valve Family Set.
(As illustrate It

Complete Set of Parts, in-
cluding panel, drilled and

engraved, £6 8s. 3d.
Cabinet 17/-.

PETO-SCOTT Co. Ltd.
Head Office, Mail Order and

Retail Showroom:
77 City Rd., London,

E.C. 1.
Branches:

62 High Holborn. London, W.C. 1.
Walthamstow : 230 wood Street.

Plymouth 4 Bank of Fngland Place.
Liverpool 4 Manchester Street.
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G -G -

George Wickes simply wouldn't
believe I built it myself
IWAS

always such a duffer at making
things. Even when a boy I was the

despair of old Croggins-the master who
took the woodworking classes.
No wonder George Wickes was sur-
prised when he saw my 4 -Valve Set the
other evening. " But you did not build
this yourself ?" he gasped. "Yes,"
was my reply, "every bit of it except
the cabinet." " Well, I am surprised,"
he said, " and to think that as a kid you
were so utterly hopeless with tools and
always bottom of the Science Class.
Tell me where you picked up all this
expert wireless knowledge." "Oh, it's'
quite easy," and then I told him all
about the Pilot System.
I told him how we had practically
decided to buy a 2 -Valve Set until one
day a fellow at the office related his
experiences with a Pilot Set he had
made himself with absolutely no skill
or electrical knowledge.' Fired by a
spirit of emulation I sent for the par-
ticulars* of these Pilot Sets and found
that I could get all the parts for a fine
looking 4 -Valve Set for less than the
money I should be called upon to pay
for the ready -built 2 -Valve Set. The
only question was " Could I build the
Set ?" Well, the long and the short of
it was that I decided to make the
plunge and I sent for the parts.

They duly arrived, neatly packed, and
I made a start. It was an easy job
fitting them together-even a duffer
like myself could not very well insert
the components in the wrong holes in
the panel --the diagrams were so clear.
The soldering was a bit of a problem
and I must have got through at least
half a stick of solder and made quite a
few bad joints before I discovered that
a red-hot iron won't work ! However,
all good things have to come to an end
some time and eventually the soldering
part of the job was finished.

I unscrewed the panel from the cabinet
and proudly showed George the results
of my handiwork.

" And now let me hear it," he sug-
gested. After a round of the B.B.C.
Stations, with one or two Continental
ones 'thrown in for extra measure, poor
old George could only express his
bewilderment. " It is far better," he
said, "than the three -valve Set I paid
£30 for three months ago. I can only
get London and Bournemouth, and you
can get practically every Station you
want on yours." So George is a red-
hot prospect for a Pilot Set, and I'm
going round in a week or two's time to
see what progress he is making with
his new five-valver.

* The Pilot Chart of 32 pages, fully illustrated, will
be sent (post free 3d.) on application to Head Office.
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TOP LEVEL OF BASEBOARD

Bo r )"OM EOGE OF PANEL

AERIAL.

The wiring may readily be followed from this diagram. Readers preferring a blueprint,
however, may obtain one (No. 134b), price 1/6 post free.

will be reached where oscillation
ceases altogether. Make sure, by
turning both C1 and Cato various
positions, that complete stability has
been obtained. For other wave-
lengths, the same procedure must
be followed after suitable coils
have been plugged in. Having
arrived at this stage, testing out
may be proceeded with. join
the aerial lead to A, and earth
lead to the terminal so marked.
Leave the wire joining A , and Earth
in position, and if an X coil is used
in the aerial socket, as is advised,
clip on the aerial flex lead to one of
the side tappings. Now, should the
local, station be broadcasting, it
will certainly be heard, and from
its reception, the constructor can
pbtain a slight idea of the tuningof,
the set. This- should be done
before attempting distant reception.

The Distant Stations
A small reaction coil may be

plugged in, in place of the shorting
plug if desired, and, if the con-
nections are the correct way round,
will be found to increase signal
strength as its coupling with L1 is
tightened.

Although very good results are
obtainable with this set, it is not
advised that a beginner constructs
it, but those who have had some
experience with neutrodyne circuits
will find it of great interest. The
size of the neutrodyne,coil was not
found to be extremely critical,
one .size smaller than the anode
coil usually being suitable.

Test Report
- The-' receive- 'was tested on a

moderately small aerial about,

31 miles west of 2L0, and signals
from that station were, of course,
very loud indeed in the telephones.

Bournemouth and Birmingham
were heard at good strength, the
former with a slight background
from London, although not suffi-
ciently strong to spoil the reception,

Several amateur transmitters were
heard at a strength sufficient to
work a loud speaker.

Of Continental stations the fol-
lowing were received with compara-
tive ease :-

Radio Toulouse, Madrid, Mun-
ster, Hamburg, and two or three
other French and German stations
which were not identified.

On the longer, waves, Daventry
came in only slightly weaker than
2L0, aud,Radio Paris was heard
at fair telephone -strength, as was
also Eiffel Towers

.X93,?
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eaction Control Circuits
by J. H. REYNER, B.Sc. (Hons.), D.I.C., Staff Editor.
That fine control of reaction which makes all the difference is partly a matbr of th!
circuit employed, but also very largely one of adjustment. This article gives some

useful advice on the subject.

LMOST every simple valve circuit
employs reaction in some form or
another in order to increase the
amplification obtainable from the
valve in use, and so to increase
the reception from the long-dis-
tance stations.

It is proposed in this article to discuss a variety
of different methods of producing reaction and to
indicate how the best results may be obtained.
Before actually discussing the circuits themselves,
however, a brief consideration of the principle
which underlies successful reaction adjustment
will be of considerable advantage.

Consider any tuned circuit connected across the
grid and filament of a valve. The voltages
developed across this circuit will cause amplified
currents to flow in the anode circuit of the valve,
and in a reaction circuit these currents are arranged
in some manner to produce voltages in the grid
circuit in such a direction as to increase the
voltages already existing. As the amount of
this energy fed back is increased so the voltage
on the grid circuit gradually increases until a
point is reached at which the set commences to
oscillate.

Smooth Control Essential
Now when the oscillating condition of affairs

commences there is a change in the character of
the events. Under normal conditions the currents
in the grid circuit of the valve are limited by the
resistance losses in the circuit. As the reaction is

ANODE
CURRENT

A
Fig. 1. In this case the larger the osciliatipn

tne greater is the tendency to oscillate.

ee,,e

GRID VOLTS

increased so a certain proportion of this energy
loss is made up, but there still remains a
damping effect which limits the current. When
the oscillation point is reached, however, the

ANODE
CURRENT

Fig. 2. - By altering the working position on
the characteristic the oscillation tends to

limit itseif.
energy fed back by the valve is equal to the
energy loss ; if there is no resultant loss of energy,
then the effective resistance of the circuit must
be zero, and there is nothing to prevent the
current from increasing indefinitely. Under
certain conditions it may actually increase
until a point is reached where the valve com-
mences to saturate. That is to say the set will
suddenly commence to oscillate very violently,
giving a sharp " plonk," which is vefy undesirable.

Backlash in Reaction Circuits
Another effect which is very often noted in a

poorly designed or, badly adjusted circuit is that
of backlash. If the reaction is gradually increased
until the set commences to oscillate, then the
reaction setting .must be reduced an appreciable
amount before the set ceases to oscillate. This
means to say, of course, that if the reaction has
been gradually coaxed up to the oscillation point,
then if the set suddenly oscillates, it is impossible
to come just off the oscillation point, for when the
set does stop oscillating, it is no longer near the
critical reaction point.

These several effects can be explained by
referring the characteristic curve of the valve.

T94
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Consider Fig. 1. Assume that the valve is working
at the point A. For small variations of voltage
the anode current will vary between B and G of

Fig. 3.-A simple magnetic reaction
circuit.

the particular characteristic shown, At this
pc int the effective slope of the characteristic is as
indicated by the full line.

Assume now, however, that the circuit corn-
-mences to oscillate. The current in the oscillating
circuit, and thus the voltage on the grid, will
increase and the valve will now, perhaps, be
oscillating between the, points D and E. It will
be seen that the effective slope of the characteristic
between these two points, as shown by the dotted
line, is steeper than it was in the previous case.
Consequently the amount of reaction which is
required to maintain oscillation will be less, since
the critical value of the feed: back required depends
upon the amplification factor of the valve.

Tendency to Oscillate greater when Set
is Oscillating

Thus, if the reaction coupling is reduced the
valve will continue to oscillate below the point at
which it commenced 'to oscillate. When it
ultimately stops oscillating the current in the
circuit will drop again, and the grid voltage will
fluctuate between B and C. As we have seen, the
effective slope of the characteristic over this range
is less and therefore more reaction will be

Fig. 4.-The Reinartz circuit, a magnetic-
ally coupled circuit the reaction effect of

which is controlled by C2.

MODERN WIRELESS
required. There is thus a backlash effect such
as we have just described, the reaction adjust-
ment at the point where the valve stops oscillat-
ing being appreciably less than that required to
make it oscillate again.

Consider, however, the arrangement shown in
Fig. 2. If the valve is working a little farther
up the characteristic, then for small variations
of voltage the slope will be as shown by the full
line. If the voltage variations are increased so
that the valve is working between the points D

d E on the characteristic, then the effective
slope will be as shown by the dotted line.

A Limiting Effect
It will be seen that in this case the slope of the

dotted line is less than the slope of the full line.
This means to say that once the valve starts
oscillating the strength of the current will tend to
increase. As soon as it does so, however, the
effective amplification factor of the valve will begin
to decrease, so that the current will very shortly
be limited. The sudden rapid increase of current,

HT.

Fig. 5.-Variation of the bypass condenser
C2 controls the reaction in this circuit.

therefore, which causes the undesirable " plonking"
will be obviated if the valve is working in a manner
such as this, and the set will gradually slide into
oscillation, Backlash will also be avoided by this
means, because at the point where the set finally
stops oscillating, as the reaction adjustment is
slacked off, it is quite rearly to commence
oscillating again, and if the reaction adjust-
ment is increased the smallest amount, the set
will once again commence to oscillate.

Adjustment of Working Point
It will thus be seen that the working point of

the ch.a:racteristic has a considerable effect upon
the smoothness of the reaction obtained. If the
working point is properly adjusted the reaction
control will cause the' set to slide smoothly into
oscillation without any " plonking " or any
backlash. The adjustment of the working point
of the characteristic can be carried out by means
of a potentiometer control, which is the most
satisfactory method. It may also be adjusted
to a large extent by' variations in the filament
current and H.T. voltage of the valve.
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VALVE F.EINARTZ CIRCUIT.

IGRANIC - LOW - LOSS
VARIABLE CONDENSLR.

_SQUARE LAW.
*Pat. Is, O. 220312.

The Choice of Experts
wERE one doubtful as to the merits of the Igranic Low -Loss Square

Law Variable Condenser one has but to note the type of circuits for which
this Instrument is specified by well-known experts on receiver con-

struction to be assured. that here at last is available a laboratory instrument, and
at a reasonable price.
In the September issue of MODERN WIRELESS three Igranic Low -Loss Variable Condensers were
specified for " The Harmony Four," an instrument for which the author claims surprising
volume, purity, and very sharp tuning. In the same issue appear also particulars of ' The
America Three," by yet another author, in which lganic Low -Loss Variable Condensers are also
given pride of place. This circuit, as its name implies, being designed for the reception of
American stations.
In WIRELESS CONSTRUCTOR of the same month Igranic 1,-;w -Loss Vari-tble Condensers are re-
commended by yet another auth or for a Low -Loss Reinar zCi-euit,aselectiesingl°-valve receiver.
These three examples serve to show the favour in which this highly efficient Igranic Radio D'eN ice
is held When longer range and greater selectivity are required.
Build Igranic Low -Loss Square Law Variable Condensers into your next receiver-your dealer
stocks them.

Capacities.
.00015 mfd.
.0003

These are the reas
t. LOW LOSSES.-Special method of mount-

ing fixed plates reduces dielectric losses to an absolute
minimum.

2. LOW EFFECTIVE RESISTANCE connected
to moving plates by means of flexible spiral conductor
ensures positive electrical contact and noiseless
operation.

3. EARTHED ROTOE-Moving plates elec-
trically connected to frame of condenser-provides

IGRANIC RADIO DEVICES
include :-Honeycomb Duolateral Coils,
Variable Condensers, Fixed Condensers,
Filament Rheostats, Intervalve Trans-
formers, Variable Grid -Leaks, Vari.
ometers, Vario-couplers, Coil Holders,
Potentiometers, Combined Instruments,
Vernier Tuning Devices, Switches,
Valve Holders, etc.. etc. Also the Igraine

Supersonic Heterodyne Receiver Outfit.
Al! carry the IGRANIC guarantee.

MADE IN FOUR SIZES.
Price. Capacities.

.. 19, 6 .0005 mfd.
21/- .001

 Pri^e.
24/-

.. 27/6
ons for the super -efficiency of the Igranic Condenser :-

adequate shield and eliminates stray capacity effects.
4. SMOOTH ACTION ensured by special ball

bearings. Facilitates precise toning adjustment.
5. SQUARE LAW OR STRAIGHT LINE.

Specially shaped plates give straight-line tuning
relations between dial settings and wavelengths.

ROBUST CONSTRUCTION.- Fixed ani
moving plates of heavy gauge brass sheet. Per-
fectly rigid and will not warp.

Write for
cOMPAtiv

tHE HARMONY
FOU x.

7. METAL FRAME.-Adequate shielding and
strength are provided by a frame of specially pre-
pared hardened aluminium alloy.

8. INSTRUMENT FINISH.-Highest quality
scientific instrument -finish handsome  combined
tapered knob rnd 4 -inch " Bakelite' bevelled dial.

9.-EASY TO MOUNT AND CONNECT. Drilling
templates provided with each condenser. Soldering
tags to facilitate making connections.

List Z801.

( )ECECTRIC
CIGRAMI

149, Queen Victoria Street, London. 117..Y/ Works :

STOP PRESS!
For the " Coastal Three ''
dr scrib -:d in the October
iss je of Modern IVirebss
Igranic Square Law Con-
densers were again specified.

Elstow 113ad, Bedford.

196 In replying to advertisers, use Order Form enclosed.
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If the circuit includes a condenser and leak in
the grid circuit, an adjustment of the value of
the grid. leak will also have a beneficial effect.

Some circuits are better than others in respect
of the smoothness of operation, but ,in many
cases it will be found that a 'circuit will give
disappointing results because of the wrong adjust-
ment of the working point on the characteristic.
With these few remarks, which are just intended
to throw some light upon a point which is not
always appreciated, we will pass on to the con-
sideration of some actual reaction control circuits.

Magnetic Reaction

Fig. 3 shows the ordinary simple electro-mag:.
netic read ion circuit. (In the majority of the figures
which folk w, the aerial and earth connections and
the several batteries have been omitted, because
they are not relevant to the matter under dis-
cussion.) In this simple case smooth reaction can
be obtained if considerable care is taken, but the
circuit suffers from the disadvantage that the
movement of the two coils L1 and L, relative to

Fig. 6.-A true capacity reaction Circuit,
feed - back being obtained through the
valve capacity Cm. The Condenser C, may

usually be omitted.

each other causes a variation of the tune of the
grid circuit, which is undesirable.

A circuit which has come into considerable
prominence is that employing a capacity control
over the feed -back. The circuit is shown in
Fig: 4 and is usually known as the Reinartz
circuit. This circuit is not a capacity reaction
circuit, but the high -frequency current in the
anode circuit passes through the condenser 02
and through the" inductance L2, back to the
filament. The choke coil L3 prevents the high -
frequency currents from passing round through
the high-tension battery. The condenser 0, acts
as an impedance to the high -frequency current
in the reaction circuit, and the smaller this coR.
denser is made, the higher is the impedance, and
consequently the smaller the current. Thus,
increasing the value of C, increases the current
which is allowed to flow through the reaction coil
L, and so increases the feed -back. This circuit
is capable of giving very smooth. reaction control,
quite free from " plonking " and backlash, if the
correct values of high-tension and filament currents

MODERN' WIRELESS

are obtained.. It has the advantage that the
reaction control near the oscillation point is very
fine.

Another Form of Capacity  Control
The circuit shown in Fig. 5 is another form of

electro-magnetic reaction controlled by means of a

Fig. 7.-In "this circuit the magnetic re-
action between L3 and L2 opposes the

capacity reaction.

condenser. In this case there is a fixed coupling
between the grid coil L1 and the reaction coil L2
and a choke coil L3 has been inserted in series with
the lead from the high-tension battery. This
choke coil, of course, tends to prevent the high:
frequency currents from flowing through the
anode circuit, and is, therefore, shunted by a smal:
condenser 02. This condenser acts as a by-pass foi
the high -frequency current, and the larger the
value* of this condenser the easier will be the patt
for the high -frequency current, and consequently
the greater the reaction effect. This circuit,
however, only exercises a control over a com-
paratively small range, and it is, therefore,
advisable to make L2 variable in order that the
best adjustment may readily be obtained.

Capacity Reaction
Fig. 6 is a proper capacity reaction circuit. Here

there is .a variometer L1 in the grid circuit tuned
with a condenser, and there is also a tuned circuit
L2Q2 in the anode circuit. The voltages developed
across the coil L2 produce voltages across the
capacity between anode and grid shown in the
Fig. dotted as Cm. Under certain conditions this
voltage is sufficient in value and in the right direc-
tion to produce oscillation, and it is found that
with any valve having a fairly high capacity

Fig. 8.-The Ultraudion circuit. Reaction
is controlled by varying the grid leak R.

1Q7
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between the electrodes, oscillation will be set up
when the two circuits are approximately in tune.
The oscillation in this case is controlled. by de -
tuning one or other of the circuits, and by this
means a. comparatively critical control of reaction
may be obtained. Quite satisfactory reaction
control may e obtained even if C, is omitted,
particularly if L, has a high self capacity.
Fixed coils and variable condensers may be
used if desired.

Fig. 9.- Another direct -coupled reaction
circuit. Reacton in this case is controlled

by C.

The circuit shown in Fig. 7 is another form of
capacity reaction circuit. In this case, due to the
presence of the coil L, in the anode circuit, there
will be a certain reaction effect through the inter -
electrode capacity of the valve as in the previous
case. The coil Ls, however, is coupled to' the coil
L2 in the grid circuit in such a direction as to
oppose oscillation, and by this means the electro-
static feed -back may be neutralized by an equal
and opposite electro-magnetic reaction, so keep-
ing the circuit just off the oscillation point.

Direct Coupled Circuits

A third class of circuit is that in which the
anode and grid circuits are tapped across different
portions of the same oscillating circuit. One of
the most satisfactory of these is the Ultraudion
circuit. This circuit is shown in Fig. 8, and will
readily oscillate under normal conditions. It will
be seen that the anode is connected to one end of the
oscillating circuit and the grid to the other end

L

I I I

Arc
H .T

Fig,. 10.-In this case reaction Is con-
trolled by varying the bypass condenser C2.

November, 1925

through a condenser, and there is also a grid leak
R between the grid and the filament. Reaction is
controlled in this case by varying the value of this
grid leak resistance, which introduces damping
across the grid circuit and so -ultimately stops the
oscillation. Provided a reliable form of grid leak
is available, this circuit will give very satisfactory
results.

The circuit shown in Fig. 9 is a form 'of the
well-known Hartley circuit. In this case the
filament is tapped to a point about the centre of
the oscillating circuit, and the grid, and the anode
to the extreme ends of the oscillating coil. The
reaction. is controlled by the variable condenser CI
which controls the- amount of high -frequency cur-
rent which is allowed. to pass from the anode
through the coil back to the filament. - The control
in this case is somewhat similar to that of the
Reinartz circuit.

A modification of this circuit is shown in Fig. no,
in which the condenser in the anode circuit is
fixed. The grid end of the coil, however, is not
connected direct to the grid, but is connected
through a choke coil L, which is shunted by a
condenser C2. The coil L,, of course, tends to pre-
vent the high -frequency current from reaching
the grid, and the condenser C2 by-passes these
currents and permits oscillation.. The filament
tap need not le at the centre of the coil LB and
will very often be found to be more satisfactory
somewhat nearer the grid end of the coil, as
shown in Fig. rip.

Absorption Circuits

A type of circuit which has also been used with
particularly satisfactory results is the absorp-,
tion circuit. This circuit was originally known
as the Cockaday circuit and various modifications
of it have been made from time to time.
The essence of
the principle
is shown in
Fig. it, which
will be seen to
be a simple
electro - mag-
netically
coupled oscil-
lating circuit.
This circuit
is normally
permitted to
oscillate k but
is controlled
by the absorp-
tion circuit
L 2-C2, which
is coupled
to the oscillating circuit L1 -C1. When it comes
into tune therewith it will absorb energy from this
circuit and so cause it to stop oscillating. By this
means a very fine reaction control may be ob-
tained, and one which is to some extent less
dependent upon the valve characteristics than the
other methods.

HT

Fig. '11.-A type of absorption
circuit. When L2C, comes
Into tune wii.h L1C1 the

circuit stops oscillating.
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A Gambrell Coil with front removed
showing the air -space between layeri.

GAM

THE
WONDERFUL

WAY

THEY ARE
WOUND

ensures maximum
efficiency

ELL COILS FO
The patented method by which the
wire is supported in the air in the
Gambrell Coil ensures adequate air-
space between the layers and turns,
larger air -space than is usual in
ordinary plug-in coils, uniform air-
space around the entire circum-
ference of the coil and a rigid
construction giving great strength.

Increased air -space is obtained in coils for higher fre-
quencies. Note the difference between the two illustrations,

EFFICIENCY
This method of winding coils,

together with the fact that the
correct gauge wire is selected for
coils for use with different radio
frequencies, and this latter fact is
essential, results in 'the Gambrell
Coil being pre-eminent in (1) Low
self -capacity ; (2) Low H.F. Re-
sistance

'
(3) Selectivity ; (4)

Strength of signals, whilst they
are also strong in -construction and
are uniform in dimensions.

SIZE a/2 a A B1 B C D E1 E F G H
PRICE 5/9 5/9 5/9 6/- 6/- 6/9 8/ - 8/9 9/6 10/3 12/- 14/- 16/- 19/-
Nearest Size in
Ordinary Coils 18 25 30 40 5o 75 100 150 200 300 50) 750 1000 1500

There are other components and instruments
which have been designed solely tn give greatest
efficiency, including the Transadapta which, with
Gambrell Coils, is the finest method for H.F. Trans-
former work. Fill in the coupon and obtain par-
ticulars of those productions which interest you.

GAMBRELL BROS., LTD
76, VICTORIA STREET, LONDON, S.W.1

Phone: VICTORIA 9938.

CUT THIS OUT AND POST AT ONCE
Messrs. Gambrell Bros., Ltd.

76, Victoria Street, London, S.W. z.

Dear Sirs,
Please send the leaflets marked with a X

I. RECEIVING SETS. Name

2. WAVEMETER. Address

3. COMPONENTS.
M.W.tx.

In replying to advertisers, use Order Form enclosed. f99
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Worm Motion
combined with a compensating
spring that positively eliminates
backlash ! That's the secret of
the unapproachable smoothness of
action of the L. S.! P. This coil -
holder gets stations that others
just miss. It tunes to a hair, and
you can mount it anywhere It's
the best at any price and the
cheapest real high-grade com-
ponent on the market.
From all Good Dealers or write at
once for list. Sent free on request.

LONDON AND PROVINCIAL

RADIO CO., LTD.,
28, Cotne Lane,

L. & P

Coil -

holder

11944

86

Colae, Lots.

Other leading " Ellanpee " Lines.-L & P. Valve
Windows enhance the appearance of any set.
Small size 21-d. each. Large size 31d. each. L.&P.
Miniature Switches, D.P.D.T., 1 /6 each. L & P.
Pull and Push Switch-positive action, positive
satisfaction-only 2/- each.

REFINEMENT( 4) IN RADIO

ELECTRADIX RADIOS
Have opened a large City Showroom at 218,
UPPER THAMES STREET, E 0.4, and are
selling an enormous stock of Radio and Elec-
trical Goods. of the highest grade-Marconi,
Siemens, Sullivan, Brown, Western Electric, at
bargain prices. Send 44. for illustrated cata-
logue and price list. The Stores at 9, Colonial
Avenue. Minories, contain tons of goods at
sacrifice prices to save removal. Callers only.
Telephone: Avenue 4166.

NEW WESTERN ELECTRIC LOUD SPEAKERS.
Complete with Cord in Makers' Sealed Carton,

20 Cheaper than elsewhere.
4,000 ohms .. 22 /6 ; 2,000 ohms .. 20/-;

70 ohms .. 17,6.
" THE CATALOGUE THAT

SAVES YOU POUNDS."
IN scope ranges from a 5s. pair of
British Headphones or a 12s 6d.
lililliarameter to a 30,000 volt
Generator, and covers all re-
quirements.
If you cannot call and inspect
goods in our showrooms between
9 a.m. and 6 p.m. it will pay you
to send 4d. for our Catalogue at
once. Goods promptly des-
patched all over the world.
ELEC fRADIX RADIOS
210, upper Th Mos Street, London,
2.C.4: 9, Colonial Avenue, E.1.
Phones : City 191. Avenue 4166.

Addres3 all Post Orders to City Showroom:
218, Ebner Thames Street, E.C.4.

ALVES Repaired Quick
Let our valve making plant repair your broken
or burnt -out valves etficierrly and promptly
(most makes). Amplification, radiation, and
current consumption guaranteed same as new.

Bright emitters 5/. "D.E.'s" (z and
RADION 4 vo types) 7/6. Radions Ltd.,ReliahleLargest

Vann Repairing Firm in -
Burlington, nr. Macclesfield (hoe.

Plro I vo....rP, the world. List Free.

111 eaders' Results with the I
"Harmony Four 

Distant Reception
Sir, -1 haveconstructed the "Har- ,

mony Four" as described by Mr.
Percy W. Harris, in the September,
1925, issue of MODERN WIRELESS.

The ease, strength and purity
with which distant stations can be
tuned -in is truly remarkable-
B.B.C. and Continental stations
being received at excellent loud-
speaker strength.

I have had experience with var-
ious sets described in MODFCRN WIRE-
LESS, but for purity and volume on
distant stations the " Harmony
Four " is easily the finest circuit I
have tried, and must be at least as
good as the wonderful American
circuits we hear so much about.

The first evening the set was con-
structed. Thursday October 1st,

The

The set was originally constructed
from components I already had, but
since the photo was taken I have sub-
stituted a .0005 variable condens3r,
as recommended,in place of the .00r .

I must congratulate you on de-
signing a really efficient method
of H.F. amplification. I am sure
this circuit will meet with approval
from all amateurs who desire to
select their evening's programme
from the various British and Con-
tinental stations without -having to
rely on " S.B."-Yours truly,

A. W. KELLY,.
Tooting Bee, S.W.17.

No Equal
SIR,-I have just completed the

" Harmony Four," described by Mr.
Percy Harris, in the September
MODERN WIRELESS.

"Harmony Four " constructed by Mr. A. W. Kelly,
with its additional L.F. stage.

the School of Posts and Telegraphs,
Paris, was tuned in on the loud-
speaker without the slightest trace
of 2L.O., four miles distant, and for
strength was comparable -with -the
latter station on D and power L.F.,
and with a remarkably silent back-
ground.

I enclose photo of the set, and
might mention incidentally that I
haVe used Filament Dimmers and
L.C. Valve Holders, made by the
Enterprise Company, which, be-
sides giving efficient filament con-
trol, very essential on the H.F.
stages, allows a considerable saving
in space on the panel and "base-

. board, therefore making wiring
much easier.

I might add that I have e/peri-
mentally fitted an additional stage
of L.F., resistance coupled, which
can be switched on 'when desired,
and also a switch on the terminal
principle to cut out the 2 H.F.
stages, as 1 find D and 1 L.F. ample

-for the local station.

I have mai:1p up some 4o or 5o
sets all told, but so. far I have not
discovered its equal.

The three controls are not diffi-
cult to handle, and the fact that
thereis no reaction coil makes it a
real pleasure to use.

I used it on Sunday night between
6.3o and 8, and logged some ten
Continental, stations, all at full
loud -speaker strength, and the
great majority perfectly clear and
free from the distortion which
usually accompanies reaction in
its usual form.

I also obtained good full loud-
speaker results from Rome and
Madrid on Monday.

I find a slight difficulty in cutting
out 2.1.0 from Manchester and
Cardiff, and also Bournemouth in
a lesser degree, but altogether it is
a topping circuit and, as Mr.
Harris says, " not difficult to
handle."-Yours truly,

E. W. PEARSON.
Welwyn, Herts.

200



November, 1925 MODERN WIRELESS

41 BUILD YOUR OWN
DUO DYN E.

The wholly inexperienced can
build this long range receiver -
with the aid of " Hints to
Constructors," containing :-
r. Curtis diagrams for 3 and

5 valves.
2. SimpEfied Lay -out and

Wiring Charts for 3 and
5 valves.

3. Instructions for Operation.
4. Complete schedule of all

material required.

PRICE 2 /6.
SOLD EVERYWHERE.

5
Send for " SUPER -HETERO-
DYNE HINTS," it contains :---
(1) Curtis Diagrams ; (2) Simpli-
fied Lay -out and Wiring Charts ;
(3) Instructions for Operating ;
(4) Complete Schedule of
material required. _

PRICE, 2 /6.

6,500 NAUTICAL. MILES
ON LOUD -SPEAKER

REGULAR AND -el' SISTPN^ "R°' M4' CE
The Times, Los Angeles, on Loud -speaker in Scotland

. As mentioned
in my previous

letter
to you, wonderful

results are still regularly
and consistently

received
on my Ducdyne1/.. at home.

rite latest
result to hand, the

writer being
at sea, is, up to August

3rel, the
loud -speaker

reception of KF1
ie,dioPAGKARD

MOTOR
CAR BUILDI

NG:
LOS ANGELES, CALIFoR

NIA. Time
of reeption,

05.15
mt. to 95.5° approx.

G.m.t.
Loud sPeaker

medium strength,signals then weakened,
but excellent phone

reception
was possible

from Los Angeles
until 06.3o Gina.,

which is 7.30 am.
standard

time and full daylight.
t

stations heard
were WTAM,

WA (special
test?)

KGO and XAD two latter stations
unknotvn--possibl

American.The above -mentioned
results were ob-

tained
on the ordinary

42'8 r8s. were

Model
of Your manufacture.

Hope 1 am not boring
you with this long

account of
results, but

anyone !Dishing
to

receive long-distance
broadcasting-spcifythe DuodYne

V, and extrense saitsfactionand many
hours of enjoyment

will result.F. K,

THE

CURTIS SUPER -HETERODYNE VIII

THE only Super -Heterodyne -circuit designed
for Broadcasting conditions existing

throughout the world excludin, the U.S A. The
Broadcasting conditions existing in the U.S.A.
do not prevail in any other part of the world.

Instrument complete, excluding Royalties and
batteries, £52 1L. s. Od.

Full particulars upon application.
THE
CURTIS SUPER -HETERODYNE KIT

1 Oscillator C
1 Filter Trans_ormer.
3 Inter -Frequency Transformers

The exclusive design of these units will indicate a
considerable advance on hitherto accepted practice.

PRICE, £6 10s. Od.
All Communications to :PETER CURTIS, LTD.

51)(1):?ZcZkt.X5-4t-.)STU,..&W.t)Z9Z4)Z.IZZ
in rejlying to advertisers, use Order Form enclosed.

75, CAMDEN ROAD, N.W.1.
Telegrams: PARACURTEX, Telephone: NORTH 3112.

Branches:
MANCHESTER: 310, Deansgate. BIRMINOFIAM: 76, Newhall Street.

GLASGOW: 47, Carrick Street.
Sole Agents GOBLIN: Solomon and Peres, 13, Chatham Street.
for Ireland: BELFAST: Solomon and Peres, 83, Berry Street.
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MMMUMMMNMEMMMMMERMMMMM.W.MMMMMMMJiMMIAMMEMMMEMEM

A New Series of
ritish Valves

II

A

MML9MMMMEnwmnmmimEmEmmunmammo

OUR readers will probably
have noted the arrival of
a new series of British

valves which have recently been
placed on the market. These valves
are being manufactured under the
auspices of Burndept Wireless,
Ltd., who have formed a separate
company, known as Radio Acces-
sories, Ltd., for the manufacture of
valves.

The valves are produced under
the direction of Mr. C. F. Trippe,
who has become well known in
the wireleis world owing to his
association with the valve depart-
ment of the General Electric Co.,
where he was responsible for a
large number of popular types of
valve.

A complete series of these valves
has been submitted to our Elstree
laboratories for test, and a full
report on the results obtained is
given in Wireless 'Weekly, Vol. 7,

No. 4. The general -information
regarding these valves is tabulated
here. For further information
our readers are refened to the
complete report.

In some cases several valves of
the same type were submitted, and
these samples were found to be
consistent as regards their charac-
teristics and performance, and all
the valves tested gave very satis-
factory results as regards volume
and purity.

All the valves except the 565
class are of the dull emitter type,

but no valve has a current con-
sumption of less than zoo milli -
amps. This we believe is a de-
liberate policy in order to secure a
definite tension on the .filaments
and thus to ensure uniformity of
characteristics.

The general ,characteristics are
given in the list below. It will be
noticed that the Classification
adopted is novel, and is a serious
attempt to overcome the chaos
which exists in the valve world
to -day.

The valves are classed as H.
(high frequency), L. (low frequency)
or H.L. (general purpose), followed
by the filament voltage and the
filament current. Thus H.3ro is

a 3 -volt valve taking .ro amp. fila-
ment current, and intended for use
as a high -frequency amplifier.

The internal impedances and
amplification factors given below
are average values.

The value of Vg (grid bias)
quoted in each case is the value at
approximately the middle point of
the straight part of the charac-
teristic to the negative side of the
zero line.

The value given is thus a fair
indication of a suitable grid bias to
employ in use.

As has been stated, the valves
are very satisfactory in use, and
we have no hesitation in recom-
mending them to our readers.

VALVE TYPE L.240.
Filament voltage 1.8 to 2 volts. Internal impedance

IA current .40 amp. Amplification factor
Anode voltage 6o to 120

Anode current at Var.--8o, Vg= -7 is 3.85 milliamps.
VALVE TYPE H.L.213.

Filament 'voltage 1.8 to 2 volts. Internal impedance 3o,coo ohms.
PP current .13 amp. Amplification factor 7.8.

Anode voltage 40 to zoo.
Anode Current at Va -8o, V,- -1 is 1.5 miniamps.

VALVE TYPE ,H.310,
Filament voltage 2.8, to '3Nolts. Internal impedance 6o,000 ohms.

11 current .xo amp. Amplification factor 16.
Anode voltage I 4o to 150.

Anode current at Va -8o, V, -0 is 0.825 milliamps
VALVE TYPE H.L.3 TO .

Filament voltage 2.8 to 3 volts. Internal impedance 17,000 ohms.
I, current ro amp. Amplification factor

Anode voltage '4o to roo.
Anode current at V.--80, Vg= -4.0 is 2.4 milliamps

VALVE TYPE H.5 I 2
Filament voltage 4.5 to 5 volts Internal impedance 37,000 ohms

PP current *I?. amp. Amplification factor 14
Anode voltage 4olo 150

Anode current at Va--8o, V,- -0.5 is 1.4 milliamps.
VALVE TYPE H.L.512.

Filament voltage 4.5 to 5 volts. Internal impedance 15,000 ohms.
current I2 amp.. Amplification factor 8.5.

Anode voltage 4o to loo.
Anode current at Va=80, Vg= -0.25 is 2.25 milliamps.

VALVE TYPE L.525.
Filament voltage 4.5 to 5 volts. Internal impedance 7,000 ohms.

current .25 amp. Amplification factor 7.
Anode voltage go to 150.

Anode current at Va=80, Vg= -3 is 4.35 milliamps.
- VALVE TYPE H.L.565 (Bright Emitter).
Filament voltage 4.5 to 5 volts. Internal impedance 28,000 ohms.

,, current .65 amp. Amplification factor 9.75.
Anode voltage 4o to Jo°.

Anode current at V=8o, Vic= -2 is r.6 milliamps.

Io,000 ohms.
4.6

505.
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The L 240 is a 2 volt
emitter valve for Lb' work.

A 5 volt HF valve, the.
H 512 type.

MODERN WIRELESS

The HL 565 type. A general
purpose bright emitter.

The L 550 type is a good dull emitting
power valve.

The L 525 type is a 5 volt
power valve.

14

A good general purpose
valve is the HL 213 type.

ad
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K. RAYMOND

la1UOlE5 LIBRARY
NEW oxeorzo STREu.

7, GRAPE STREET
K. RAY MON D

7,GRAPL STREET,W

POSTAL DEPARTMENT.
All Post Orders, 'Parcels or postal
communications of any kind to be
addressed to 7, Grape Street,
Shatesbury Avenue, W.C.2.

All second-hand goods are sold
over the counter at 7, Grape Street,
ONLY. Minute from Museum or
Tottenham Court Road .Tubes.
'Phone : Gerrard 2821.

All orders post free over 2/- U.K.
Foreign orders extra postage,
please.

HOURS OF BUSINESS AT GRAPE STREET.

SHAFTESBURY AVENUE - W.C.2.
9 to 7.30 Daily. Closed Thursday Afternoon.

Open Saturday 9 to 7.30. Closed Sunday.
Back of New Princes Theatre. All Post Orders from this Address.

TWIN -VALVE
LOUD -SPEAKER

RECEIVER
by John

Scott Taggart
.A really wonderful set. First
valve is a dual High and Low-i
Frequency Amplifier, the
second being the Rectifier.
No crystal employed ; thus

.4he set is perfectly stable
when once adjusted. Inclusive
of parts (excluding box and
pa.nel),as specified by Author,
WI 12s.

ONE -VALVE
REFLEX

R.P. Envelope No. 8.
.001 and .0903 Variable,

Eureka Detector. 2 -way
ender cod stand, W.O.

Terminals, R.I. Trans
tumor, Valve Holder for base-
board. Fixed Condensers .001
and .0002, 18 gauge wire,
screws, etc. Sent post tree
for 620. (les= bc,x and panel).

COMBINED
DETECTOR

AMPLIFIER
" Wireless Constructor,"

Nov., 1925.
Parts (less Box and Ebonite)

53 3 0.

RADIO PRESS
ENVELOPE No.9
EFFICIENT SINGLE -VALVE

SET.
Set of Parts . 35 /-

(less box and ebonite).

2 -VALVE COCK-
ADAY SET

1025, November issue, " Wire-
less Constructor'.

Parts (less box and panel)
£3 I7s. 8d., poet tree U.K.

MULLARD
VALVES

THOUSANDS SOLD
WITHOUT A COMPLAINT

P M 4
LOUD -SPEAKER VALVE

Low current consumption, absolutely non -micro -
phonic. Extremely rigid construction. Only a
4 -volt accumulator or 3 dry cells wanted to run it

22/6
ALL MULLARD VALVES
HIGHLY RECOMMENDED

LIST FREE

BENJAMIN
VALVE HOLDER
For good reception with Dull -
Emitter Valves Benjamin
Clearer Tone Anti -Micro -
phonic Valve' Holders are
absolutely essential. 2/9,

VAN RADEN
Accumulators guaranteed for
12 months, Send for list.

PELICAN
UNIVERNIER

DIAL
Makes your set Miero-selee-

Live.
fhe 12 to I Reduction ha.
been proved most efficient
'or selective control, AND
the price I 6/- for same 14 for 6 /-

COLOURED CONNECTING,
WIRE, yellow or fawn,
24 ft., 1 /- ; better than
higher priced goods.

CLIMAX Earth Tube, 5/-;
Anti-Microphonie sockets
2/- Set.

CURTIS Constant Tuned H.F.
Amplifier, 150 /800, 15/-
800 /3,000, 17/8; 2,000-
7,000,18 /8 (for Super Het).

BACK OF PANEL, geared 2.
ay coil stand,ideal article,

8 /8.

C.A.V. gramophone attach-
ment, 25 /-.

FAMILY 4
Sets of parts (less box and
Panel) t I4s., to author's
list.

PARTS FOR

ALL -CONCERT

de LUXE
Less box anti Panel) to

author's list, £6 le 0
Reliable parts, £5 5 0

T.C.C.
genuine green

Mansbridge
Condensers,

2 mfd. - - 4/6
mfd. - - 3/10

25 - - - 3/ -
etc.

Don't be bluffed by
people trying to trade
on their reputation.

" COMBINE "
Vernier dial 5/9.

GENUINE

Dr. NESPER
LOUD-SPEAKEK
Post free 15,'11

BATTERY
BOXES

ready for filling,
63 volts - - 5/3

FLASH
LAMP

BATTERIES

VARIABLE CONDENSERS
K. RAYMOND "DE LUXE" K. RAYMOND

MODEL.

*444./wisa:LAssisixd,:,

High grade ebonite ends,
one -hole fixing, knob and
dial.

With Vernier.
001 .. .. 8,'11

0005 .. 11

'0003 7/6
Without Vernier.

'001 7/8
.0005 .. .. 5/11

'0003 .. 518

Accurate, narrow spacing, s lendid workmanship, high
close article. Clean cut signals. Many testimonials.

Post 3d. per Set.

IGRANIC
Last word in Condensers.

.0005, 54 /- ; .0003 51/-.
Sq. Law with vernier.

COLLINSON'S
SELECTOR.

" 1,ow Loss " (geared).
.0005 21 /-; .0003 20 /-
Sq. Law with vernier.

American Type
Low -Loss, skeleton
ends, perfectly rigitl
moving vanes any.
end plates are at
earth potential.
Each complete with
dial and knobs.
With, Vernier Without Vernier
'ooi ... 9/6 '001   8/3
'0005 ... 8/9 '0005 ... 7/9
'0003 ... 8/3 '0003 ... 7/6
Above with Vernier. If no Vernier
wanted deduct 1/3 each.

Post 3d. per set.

" ORMOND."
"Low Lose" American Type, skeleton ends, knob
and dial, .001 10/8; .0005 9 /8 ; .0003
Above with vernier. Deduct 1/8 each if no vender

required. Also with ebonite ends, same prier.

JACKSON
Low -Loss. Gea

.001 13/- .00f

.0005 10/6 .0005
0003 9/- .0003
sq. Law with vernier : .00 I

BOWERMAN'S
SUPER POWER

'PHONES,
Uniquely Ilght in weight, first
quality materials, craftsman-
ship perfect, true tone, com-
Urtable, 4,000 ohms, Stallorv-
liaphragm, highly ini
Duralirn headbands. Each
'phone guaranteed,

REDUCED from 21/ -
NOW - - 12/6.

BROS. (JB) Condensers.
red. Square Law. Standard.
... 17/6 .00r ... 9/6 .00f ... 8 /-

15/- .0005 ... 8/- .0005 7/-
13/- .0003 ... 6/9 .0003 ... 6/9

14/- ; .0005 12/6 ; .0003 11/6

" BRUNET "
The old original 'phones,
little lighter in weight, ver
line value. 4.000 ohms.

Post free 12 /11 pair.
Reduction to callers.

N. & K.

HEADPHONES

CLEARTRON
VALVES

CT 15 - - 12/6
.8 5

30-160

TELEFUNKEN cosmos
In sealed boxes. VALVES

Genuine 'Phones, 4,000 ohms. (Met. -Vickers)
Adjustable magnets in sealed A 7/6
boxes. Many thousands sold
without a complaint. Light SP 18 - - 12/6
as a feather. No need to try] DE - - 12 /6and find a better

Post free lei- Pair. BRETWOODReduction to callers.
Genuine (stamped on back of Valve Holders,
each ese), very fine value 1/9Comfortable leather head- VOLTMETERS

bands. 4,000 ohms. Grid Leak, 3/-
ReadingPOST FREE - - -18/11o / n Anode Res., 3/ -

High -class ,Grid Leak and
SIX -SIXTY VALVE instrument. 50,000
P11. Volta .. 1.5-2 ohms to 15 men, Current

ii.
0.3 amps. Post free - 5/6 4/6

TELEFUNKEN
(x ew Model)

Loud Speaker 18;11.

FRENCH
THOMSON-
HOUSTON

HEADPHONES.
Want some heating 1 4000

hms for 12/11 nett.

SIEMENS
EBONITE. Special Sixes
3/16 in. tel. per spi. in.

in. fd. per ag in.
Post extra.

CUSTOMERS!
We do our heat for you all.
Do you realise that we are
wily human beings IF
(and a large IF) the manu-
facturers could deliver, how
happy we should be I

WATES
MICROSTAT 2/9

204 In replying to_ advertisers, use Order Form enclosed.
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HULLO EVERYBODY!

K Raymond
I ADVERTISE FOR OUR MUTUAL
BENEFIT, SO SEE THE SHOPS YOU
ENTER ARE THE ADVERTISED
ONES BEARING THE NAME

RAYMOND
TWO SHOPS- so you will ALWAIS find one OPEN.

Still at old address

27 & 28A Lisle St.
Leicester Square, W.C.2
Opposite DALY'S Gallery Door.

AT THE BACK OF DALY'.

HOURS of BUSINESS 9 a.m. to 8 p.m.
Saturdays 9 a.m. to 9 p.m.
Sundays 1 taxa. to 1 p.m.

BOWYER LOWE PARTS.-
Tmndormers, 7/-.

Anti. Pong 9/-.
Var. Condensers, with V
.0003, 19/-; .0005, 20/-.
Low Loss Coil Former, 5/-

BURNDEPT PARTS.-Rheo-
state, 5/-. Dual, 7/6.
Detector, 4/-. L.F., 24/-.
Potentiometer, 7/6. Anti.
Phonic, 6/-. Coils from 8/-.

CRYSTALS (Best). --Neutron
1/8. Listron, 1/6. Urallum,
1/3. Slmw's Genuine
Hertzite (Sealed),. 1/-.
Silverex, 2/6.

-eOLLINSONS COLVERN X
Selector Low Loss Geared
Variable .0003, 20/-;
.0005, 21/, Vernier, 2;6.
Neutrodyne, 3/8.

DUBILIER CONDENSERS. -
.0001 to .0005, each 2/8;
.001 to .006, 8/- each.
Odd Leaks, 2/6 each.
Type 610, fixed, 3/-, 3/8,
4/-, 4/6. Anode, 70, 80,
100,000, each, 5/6 on
stand. Mandridge Vario-
meter, 300/1,800, 12/6.

DORWOOD FIXED. -.001 to
.006, 8/- each ; .001, 3/8;
.0003 (with grid leak clip),
2/6.

EUREKA TRANSFORMERS.
-Concert Grand, 25/-.2.1
Stage, 21/-. Baby Grand,
15/_; Gravity Detector,6/6

ENERGO H.F. TRANS-
FORMERS.-B.B.C., 3/11;
Daveutry, 4/8. Other
sizes stocked. L.P. Trans-
former, 151-.

EDISON-BELL PARTS.-Ser.
Par. Variometer for B.B.C.
or 5XX, 10/6; Old Model,
10/-. Fixed Condenser.
.001, .0001 to .0005, each,
1/3 ; .002 to .006, each, 2/-
.0003, with grid leak, 2/6.
Shaped Plug, 2 for 2/-.
Loud Speaker, 42/-. Dolce-
vox, 42/,

GOSWELL (QUALITY
RADIO). -Coils, mounted
25, 1/6; 35, 1/9; 60, 2/- ;
75, 2/3; 100, 2/9; 150,
3/-; 175, 3/8; 200, 3/9;
250, 5/3; 300, 6/-. Valor
Holders, Legless, 1/3. Sub -
Panel, 1/3. 4 -Valve
Sockets, 1/-. Coil Stands
Panel -2 -way, 3/-; 3 -way,
5/-. Cam operated -2 -way,

3 -way, 12/6. Low
Loss Coil Former, 8/9.

GAMBRELL PARTS.-L.F.,
let or 2nd. Stage, 27/6
each. 2 -way Anti Cap
Switch, 7/-; 4 -way. 9/6.
Neutrodyne Condenser, 5/8
Cons all sizes.

H.T.C. VALVE HOLDERS, -
"A;" or "B " 1/9; C 1/6

H.T. BATTERIES.-B.B.C.,
36v., 6/3; 60v., 8/6;
Extra Large B.B.C., 10,'8;
Ever -ready 66v., 12/6;
108v., 20/-; 60v., best made,
8/11; 4.5, 5/6, 6/- dozen.

HEADPHONES. BRITISH
4,000 OHMS. -B. T.
Browns, Brander, 20/- pale;
Sterling, English Ericsson,
22/6 pair. Bowerman's
Super 'Phones, 12/6 pair.
Not responsible for money

not registered.
Please WRITE Plainly.

HEADPHONES, GENUINE
4,000 ohms. -Dr. Reaper
Adjustable, 12/11; Tele-
Sunken Adjustable, 16/6;
N and K Stamped on
back, 14'11; Brunet, new
model, .14/11.

IGRANIC ls,
Stage, 211- ; 2nd Stage,
19/6. Coils, Ultrinie, 9/-
Unitune, Major, 9/- ; Minor,
7/8. Honeycomb, 25, 35.
4/3; 50, 4/6 ; 75, 4/30;
100, 8/3; 150, 7/-; 200,
8/-; 250, 8/8; 300, 9/-;
900, 10/-; 500 10/8;
600, 11/-; 750, 12/0;
1,250, 15/8; 1,500, 17/8.
Rheostats, 3/6, 5/6. Vario-
meters, 10/-, 12/6. Poten-
tiometer, 5/6. H.R. Valera -
meter 8/6. Variable Grid
Leak 8/6. New Square Law
Variable Condensers, .001,
27/8; .0005, 24/-; .0003,
21/-.

" KAY RAY " DETECTORS.
-Enclosed nickel fittings,
trigger movement, ;

Permanent, 2/-. Do.,
one -bole fixing, 2/6.

LOUD -SPEAKERS (Various).
-Sterling "Baby," 50/-,
55/-; Pinkie, 30!-;
Primes, 1155/-; AmPlIone
Dragon Fly, 25/-; Junior
27/8; A.R. 111, 50/-;
A.R. 114, 85/-; A.R. 19.
106/-. Browns, ail models,
Ultra, 27/6; C.A.V., 27/8.
30/-. And all new models
makers' prices.

LIS8EN PARTS. -Anode or
Variable Grid Leak,2/6 ea.;
L.F. or H.F. Choke, 10/-.
Switches, D.P.D.T., 5 point
Reversing, 4/- each.
2 -way series Par., 2/9 each.
Elinor, Sig; Major, 7/6.
Universal, 10/6. Potentio-
meter or Wire Rheostat,
4/- each. Neutrodyne
Condenser, 4/6. Coils
25,35, 4/10 each ; 50, 5/- ;
60, 75, 5/4 each; 100;
6/9; 100, 71-; 200, 8/5;
Lissen N 50, IV- ; 60, 8/4;
75, 6/5 ; 250, 9/9. Tuner,
22/8. Mark III. Var., 17/6

MARCONIPHONE. - Poten-
tiometer, 11/, Ideal L.F.
Transformers, 6d, 4-1, 2.7-
1. 35/- each. Automatic
Dector, 8/-.

McMICHAEL PARTS. -
Rheostat, 5/6; D.E., 6/61
Dual, 7/6; Triple, 22/6;
Potentiometer, 7/6; B.F.
Transformers, 10/- each
Supersonic A7 12/0. Fixed.
and clips, .1001 to .001,
1/9 each.; .002 to .01,
2/3 each. Grid Leaks, 2/-.
Anode, 70, 80, 100,000.
ohms, 2/8. L.F.T., 21/,

MAGNUM (BORNE :ONES).
-H.F. Transformers, 7/ -
each. Coil Holders, 2 -way,
9/6; 3 -way, 12/6. Valve
Holders, 2/6. Vibro, 5/-.
T.A.T. Tapp. Coil, 8/6.
Neut. Cond., 4/8. A111.10
stocked.

POLAR (RADIO COMM. CO.)
-11.C.R. Unit, 15/-. Con-
densers, Micro, 5/6; Neut.,
5/6. Variable, .001, .0005,
.0003, 10/6 each. Coil
Stands, Cam. V., 2 -way,
8/-;  3 -way, 9/6. Polar
Sets stocked.

LOTUS (GEARED) -2 -way,
7/- ; 3 -way, 10/8.

R. L (RADIO INSTRU-
MENTS).-L.F. in sealed
box, 25/-. Anode Choke,
10/-, Permanent Detectors,
6/-, 7/6. New Var. Air
Condensers and V. .0003,
22 /6 ; .0005, 24/-.

REFLEX RADIO COILS
(Made under Burndept
License). -35, 8d. ; 50,
94.; 75. 1 /- ; 100, 1 /2 ;
150, 1 /8 ; 200, 2 /6 ; 250,
3/3. Post 2d. each.
Mounts, 1 /- each extra.

ACCUMULATORS. -
2 v. 40 amps., 9/6, 10(6'
4 v. 40 amps., 15 /11, 17 /6
4 v. 60 amps., 22/6 23ru.
4 v. 80 amps., 25 /-, 23 /- ;

6 v. 60 amps., 30 /-, 33 /- :

6 v. 80 amps., 37/8, 88 /6 .
6 v. 100 amps, 45 /-. Radio -
cell, Rotas, etc., etc.

ATHOL VALVE HOLDERS
1 /3 ; Aermonic. 1 /B.
.AB.C. Wavetrap forme:.

8/8,

STERLING PARTS. -.00025
Square Law and V., 23 /6 ;
.0003, 25/6. Non Pang
Valve Holder, 4/3.

T.C.C. (MANSBEIDGE).-2
Ml d., 4/8; 1 Mid., 3/10;

SUCCESS (BEARD &
FITCH).-L.F., all black
Super, 21 1-. Choke, 10 /6.
Var Condensers. No Lose.
List Prices.

TERMINALS. Complete, per
Dozen. -Ormond, W.O. and
Pillar, generous size, 2 /-
Standard do., 1/8. Nickel,
8d. dozen extra. Phone,
1 /1. Screw Pins or Spades,
1 /-. Do., Red or Ricci:,
1 /6. Nickelled Tags, 6e.
Brass Tags (3 dozen) 64.
Flush Panel Sockets, 1 /-
dozen.

SHIPTON.-Rheostats, 7, 30,
60 ohms, 3/- each. Pete.,
tiometer. 600 chose, 4/6.

TRANSFORMERS (L.F.)-
Ferranti, 17 /6 ; Pye, 22 /8 ;

bilvertown, 21 /-; Ormond,
14 /- ; Royal, 20 /-; Lissen,
Tl, 30/-; T.2, 25/- ; Ti,.
16 /6. Powquip, 14 /6 ;
Formo Shrouded. 1016 ;
Ormond Latest Shrouded
Model, 18;6; Croix, 9 /6 ;
Wates Supra, 12/8. Bru-
net Shrouded 5.1 or 3-1,
13,2 each.

UTILITY (W1Lniwe
WIUGHT).-Coil Changing
Unit, 7/6. Variable Con-
densers, .0003, 8 /9 ; .0005,
10/6 (Vernier 2/6 extra).
Switches, Knob, 2 -way,
C.; 4 -way, 6/-; 6 -way,
8/-; Lever, 5 /-.7/6, 10/-.
Nickel, 6d. extra.

RHEOSTATS. - Raymond,
1 /6. Extra quality with
Dial, 2/6. Peerless 6 or
30 ohms, 2 /6 each. 6 or
30 ohms wound on china
former, 2 /- each. Ormond,
2/- Ormond New Model, 2/6

AERIAL WIRE (100 feet). -
Heavy, 7/2.1, 2/6. Ribbon
(Tape), 2/9.

FLEX (Twin), etc. (any length
cut). -Red and Black, 12
yds, 21-. Miniature Silk,
12 yds., 1 NI. Rubber
Lead in 10 yds., '1/8.
Extra heavy. 4/- doz.
Insulating Hooks, 1 /8 doz.
Empire Tape, j in., 12 yds.
1 /-.

GRAN -COILS. - Manufac-
tured under patent Dickin-
son Electric No. 206233,
etc. Very fine mounted
plug -In air -spaced coils.
Highly finished and admir-
able instrument.
No. 25, 1 /6 ; No. 35, 1 /6;
No. 50, 1 /8 ; No. 75, 1 /11 ;
No. 100, 2 /3 ; No. 150,
2/6; No. 200, 2 /11 ; No.
250, 3/3 ; No. 300, 8/8;
No. 400, 3/9.
Don't forget these are
mounted and they are the
best values in plug-in coils
to -day, and we will give you
price for complete set.

TOOLS. -Soldering Irons, 1 /-*
Set of high-class drills, 1/8'
4 Tape, 0, 2, 4, 6 B.A. 2/6'
set. Cutting Pliers, 1 /8.

IMPORTANT.
Please read this

colu-nn.
With each order for our
own goods at full list
prices of not less than £3
I shall be happy to present
you with a really good pair
of 4,000 ohm. 'phones
Mir FREE "Ille

CALLERS
(NETT PRICES)

COLUMN
ALL

POST ORDERS
FROM OTHER

COLUMNS
VARI - CONDENSERS. -

Square Law or standard.
:-pecial Offer, .0005, with
Knob 3 /11 ; .0003, ditto,
3 /8, aluminium ends. Day -
entry 5XX rolls, 1 /-, 1 /3,
1/8. Crystal Sets, 7/6,
ill. New Brownie, 10/6.

BUS BAR, per 12 ft..
/1.6th sq., 8d. , 18 sq.,

5d. 18 round, 3d. Shaw's
Genuine Sealed Hertzite
841. Neutron, Listron,
Urallum, Kathavox, etc.

H.T. BATTERIES. -60 volt
" Crown,"6 /11 , Long Life,
60 v., B.B.C., 8 /11 ; 36 v.,
5/8 ; 9 v. grid Iles),
2 /-. 1 /10, 1 /-. Eveready
li.T., Stocked, 1.5 dry
cells, 1/8. 1 /10, 2/ 2/6.

ACCUMULATORS. - 2 v.
40 amps., 8 /8, 9 /6 ; 4 v.
40 amps.. 13 /11. 15 /11 ;
4 v. 60 amps., 17 Al, 18 /6 ;
4 v. 80 amps., 23;6, 25/- ;

6 v. 60 amps., 20,11, 27 /6
G v. 80 amps., 33/-, 15 /6 ;
6 v. 100 amps., 89 /6.
Beat Flash Batteries, 4d.
and did. each. Brass
Terminals, complete Pillar.
'Phone, W.O., 14., lid.
each. Nickel, 24. each,
1/8 dozen. Valve or Stop -
Pins and Nuts, 2 a Id.
Spade or Pin Screws, 2 for
lid. Tags, 6 a ld. Nickelled
44, dozen. Flush Panel
Sockets ld., 10d. dozen.
Switch Ann, lacquered, 1

loch radius, 10 studs, 2
stops, 1/4 the lot.
Aerial Egg ineulatore,
for lid. Copper
3d. foot. Shorting Plug
and Socket, td. Valve
Holders, Rd., 104., 11--,
1/8. All makes stocked.
las. Hooks, 2 for lid.
Staples, 6 a Id. 'Phone
Cords, 6 feet, 1 /3, 1 /6.
Loud Speaker Cords, 1,11,
2 /IL Twin Flex, red and
black, 12 yards, 1/8. Mtn.
Twin Silk, 6 yards, 6d.
SPECIAL -Wonder Aerial.
100 feet, 1 /8, also first
quality, 3 /-. Battery Clips,
5 for 24, Coil Former,
wood handle, 1/6. Sets of
Drills, 1 /-, 1 /2. Cutting
Pliers, 1/-. Panel Switch,
DPDT, 1/-; SPDT, 1034.
lead-in Tubes, 8d., 94.,
lid., good quality. Oki,
plex ditto, 1 /3 Special
Copper Earth Tubes, 4/3,
Climax, 5/- Red or Black
Spades, lid. each. Nickel,

Strawboard Variometer
and Knob, 1/6. Ebonite
Bali Rotor, with Knob,
3/11. " Baby " Coll Stands
Standard 2w, 1 /11 ; 3w,
4/8. Cam Vernier, 2w,
3/3, 4/6, 4/11 3w,
5/-, 5/8, 6/-, 841, all
good value for money.
Rheostats, 1/3, 1 /8, 1/9.
with dial, 1/11. Special
30 ohm, 1/3. Water
Microstata, 2/9. Dr. Nesper
Loud Speaker, 14/8, " Ex-
callite ' (about size of
Dinkie, handecone appear-
ance), 21/-. L.F. Trans.
formers, 7/8 up. Enclosed
Detectors, M., 1 /-, 1 /3,
1 /6. Micrometer, 1 /9.
Dials, 8d., 1 /-. Knobs.
24. and 3d. Voltmeters,
4 /11. EBONITE. -Stock
sizes, 3 /16th. 6X 6-7X 5
each, 1 r2.8 X 6--9 x 6, each
1/l0. 10 x 8--12X 6, 8 /-
12X 12, 5/6. 14x 10, 5/8.,

tn. also docked. DCC
Wire 3. lb, Reels, 20g, 9d.,
22g. 104., 2413, 1 lel.., 26g, 1 I -
28g 1/1, 16g 1/2, half -
pound. H.F. Transformers,
B.B.C.2 /11, 5XX 3/6. Fibre
Strip 36X 1 034. Celluloid
3d. piece. Empire Tape,
6d. doz. yards, Ad. Tape,
3d., 5d. Nuts, 6 a Id.
Telefunken adjustable
Phones, 14/11. Fine value
in phones, 8/11. Genuine
N and K 12/11. Ericsson
(EV) continental, 11/6 pair

If you purchase 25 /- worth of our own goods
at full prices you can buy a pair of good 'Phones.
',meal retail price 12/6) for 4/- extra (as an
advt.), OR ALTERNATIVELY you can hay
your Panel Drilled Free.
If you will make out a list of goods you require
from this advertieement I will quote you lowest
inclusive prices. All letters answered at th
earliest possible moment.

Customers purchasing 315 worth of our own
eon is at lull list prices can have a pair of DR.
NESP` oR TELEFUNKEN (GENUINE
4,000 'PROBES FREE.

Only one of the above offers may be had
any one time.

PHONE CORDS. etc, -6 ft.
Rubber Insulated, 1 /11 ;

7 feet do, 2/6. Loud
Speaker, do, 12 ft.. 2 /6 ;
20 ft., 3 /6. Beautifully
made and finished.

COIL WINDERS (Honey-
comb). -Westminster, 4 / -
" Kay Ray," well made,
46 spokes, handle, cannot
be equalled, 21,

VARIOMETERS. Standard -
3 /11. Ebonite Former
Ball Rotor, 4/6. Inside
wound 'Similar to Edison
Bell, etc.), 8/11. Complete
with Knob and Dial.

WATMEL. - Variable Grid
Leak, 2/6. Anode, 8/8.
(keen Knob, 8/8. Fixed
Condensers, 2/6, 3/6 (ail
sr/es).

WOODHALL PARTS. - L.P.
Transformer, 23 /6. Vernier
Rheostat, 7 ohms, 2,'6;
30. 3 /6 : 2 -way, 10/6.

PANEL SWITCHES. Nickel
SPDT, 11-, DPDT, 1/3.

SUNDRIES. -COIL STANDS.
-2-way Standard,2 /9. Cam.
V., 4 /6 ; Geared, 5/6, 6/,
3 -way Standard, 5 /- : Cam.,
8 /6 ; Geared, 7/11.

COIL PLUGS (Ebonite).
Wel Fibre, 1/6 pair.

Shaped. Brass sides, 1/S
pair. Standard, 1.1- pair.
Panel Mtg., 1/6 pair.

VALVES. -Bright, 8/- each ;
Mallard Ora, Red or Green
Ring. Marconi, R4, R5
B.T.H. " R," Ediewan
AR. Cossor Pl., P2. 1 Burnt -out Valve accepted In part exchang
14/- each; Millard D3. for each new Bntish Valve bought. Ueabl
Co:seer WI, W2, Ediewan Valves purchased or exchanged. Second-hand
ARDE, B.T.H. B3, Star- Parts Bought (callers can bring goods, but
font DER. 16/6 each ; am under no obligation to purchase).
Willard .06, DE3, Coseor
WR1, WW2, Ediewan 011, All offers subject to cancellation without notice
B.T.H. 135, Marconi DES. please write plainly. Cash must be registered
18/8 each: Coasor  ALL ORDERS dispatched in rotation.
Marconi DE6. 22 /6 Accepted on those conditions. Not answerablMallard DF,"A0," ' AL' for manufacturers' delays.Ediewan PV 1. 2,5 8
B.T.H. B4, B6, Marconi CALLERS. We stock evety-
DE4, 5, 5B, etc. Send POSTCARD forFolder and Lists. thing you require.

SECOND-HAND GOODS
Possibly you have sores saleable goods yo
wish to exchange or sell. If you will post in
a list of same, together with the price yea
expect, I will endeavour to make you an offer.
Silence a polite negative.

CUSTOMERS
who call at 27 and 28a,Lisle
Street, are requested to
see they enter my premises.

Don't Forget the Name
K. RAYMOND.

VALVES

In replying to advertisers, use Order Form enclosed. 205
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B SC

FIXED MICA
CONDENSERS.

B 508.
Built up with copper foil and
test ruby mica di -electric.
High insulation and capacity
adjusted to within 5 per cent
Stocked in capacities from
o.ocor to (hoz mfd.

2/- to 3/6 each.

VARIABLE
CONDENSERS.

(For use as Independent Units)
B 558.

Strongly constructed on the
same principle as variable
condensers for panel mount-
ing. Enclosed in dust -proof
non - inflammable Celastoid
covers, and fitted with dial,
knob, two terminals and
three feet for fixing to table
or board if required.

Price 12/- each.

November, 1925

B 558.

WIRELESS ACCESSORIES
Quality guaranteed

AN AID TO ENTHUSIASTS.

We have prepared a logging chart for
recording wavelengths, condenser
settings, etc., of those stations which
require careful calibration to tune in.
A copy of this chart, printed on stiff
card, with hanger, can be obtained free
of charge at any of our Branches or
from any high-class dealer.

by over 50 years' electrical manufacturing experience.
SILVERTOWN VERNIOMETER.

(Patent applied for.) B 601.
The Silvertown Verniometer is a most ingenious device for applying
slow motion to variable condensers, variometers, etc., consisting of an
ebonite dial and knob (o-ifio°) fitted with worm wheel, bracket and
worm spindle, micrometer barrel and pointer, complete with fixing
screws.
Gear ratio 20-r. Fitted withinstantaneous release. Backlash entirely
eliminated. Hand capacity reduced to a minimum Suitable for the
following makes of condensers:-
Silvertovvn, Burndept, Sterling,
Ormond ordinary and Ormond
Low Loss. State type of con-
denserfor whichthey are required
when ordering. Price 6/- each.

MAKERS :

THE SILVERTOWN COMPANY
106, CANNON STREET, E.C.4, Works : SILVERTOWN, LONDON, E.16.

BELFAST : 75, Ann Street.
BIRMINGHAM : 15, Martineau Sheet.
BRISTOL: 4., Victoria Street.
CARDIFF: Pier Head Chambers, Bute Docks.
DUBLIN : 70 Middle Abbey Street.
GLASGOW : is, Royal Exchange Square.
LEEDS : r, Nev, York Road.

CRYSTAL
HOLDERS.

B 506.
Mounted on ebonite base
(3 ins. X Sins.) with glass
tube to protect crystal from
dust. The catswhisker is of
silver wire. A feature of this
crystal holder is that it can
be easily taken to pieces and
set up again.

Price 4/- each.

LIVERPOOL : 54, Castle Street.
LONDON : 'no and 102, Cannon Street.
MANCHESTER : 16, John Dalton Street.
NEWCASTLE -ON -TYNE 59, Westgate

Road.
PORTSMOUTH : 0, High Street.
SHEFFIELD: 88 -go, Queen Street.

MOUNTED
VALVE SOCKETS

SINGLE VALVE TYPE.
B 530.

Single, double and triple.
Suitably engraved for use
with valves or for plug-in
type high -frequency trans-
formers.

5/6, 9/- and 13/6 each.

sm

B 530,

In replying to advertisers, use Order Form enclosed.
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at
Paz:14

Letters from
Our Readers.

A Hartley-Reinartz Circuit
SIR,-As a result of reading

the article in MODERN WIRELESS
for August on the Hartlev-Reinartz
circuit, by A. D. Cowper, M.Sc.,
I decided to make it. The set
far exceeds my expectations, as
on the night . of September 7 I
logged no fewer than four amateurs
On telephony -2X0, 2VL, 2KG,
6DA-and about a dozen on tele-
graphy, the call signs of which, I
could not read, telegraphy not
being my strong point, signal
strength varying between R.4 and
R.6, all these on an indoor aerial
with a gas -pipe earth ; using one
stage of L.F. 2L0 romps in. at
L.S. strength. Yours truly,

R. LOVELL.
Paddington, W. 2.
The Autumn Double Number
SIR,-As an old reader, I hasten

to congratulate you on the Autumn
Number of MODERN WIRELESS.

The tendency nowadays is for a
new radio journal to appear with
the resplendence of a comet, only
to evaporate shortly into the
ethereal. Without fear of contra-
diction, I feel I am voicing the
opinion of all your readers when I
say that your latest effort is easily
the most brilliant.

Not only is it brilliant and
easily understood by anyone with
but an elementary knowledge of
wireless, but it is indeed a pleasure
to be able to read through your
magazine without constantly being
harrowed by examples of bad
grammar-a fault which is, un-
fortunately, much in evidence in
several journals which appear
during the course of a month.

Allow me also to congratulate
you on having acquired the services
of Dr. Robinson. Truly the Air
Force's loss is indeed our gain.
His intensely 'interesting article on
Forthcoming Developments in
Radio justly deserVed the pro-
minence you saw fit to give it, and
I, in common with your ether
readers, will look forward with
pleasure to many absorbing exposi-
tions from his masterly pen.

With so many shining lights I
do hope Mr. Percy Harris will not
be lost to us. In him one feels
that one has a friend indeed, at
least so think five delighted families
who listen -in nightly through the

medium of different sets which it
has been my pleasure to construct
solely from his splendid articles.-
Yours truly,

C. TAYLOR BRADING.
Croydon.

Advertisements
SIR,-As a constant reader of

your publications I would like to
express my high -appreciation of the
articles therein. On the other hand,
the matter of many of the adver-
tisements (as in all wireless
journals) warrants a certain
criticism.

For example, reference to last
month's MODERN WIRELESS ShoWS
that of nine advertisements of low
frequency transformers, five only
state the ratio of turns; one,
curiously enough, gives the total
number of turns but not the ratio ;
the remaining three manufacturers
ask you to buy a proverbial pig
in a poke and give no information
whatsoever.

In the same way four manu-
facturers of loud -speakers do not
deign to state the resistance of
their instruments. Meanwhile, in
the important matter of matching
valves, transformers and such-
like, the unfortunate constructor
must take a lucky dip blindfold.
Surely manufacturers are not afraid
of giving themselves away if,
for example, they  disclose data
as to the impedance of their trans-
former primaries ?

Many other cases occur to one,
such as gauge of wire and H.F.
resistance of tuning coils, but I
must not trespass further on your
time or space. Surely it is time that
our manufacturers learnt that the
average wireless enthusiast tries to
take an intelligent interest in 'the
apparatus he uses.-Yours truly,

R. E. TARRANT.
London, E.C.T.

Have you Bought your

BIRTHDAY
NUMBER

of

THE WIRELESS CONSTRUCTOR?

Now on Sale. Price 6d.

MODERN WIRELESS

RADIO

COMPONENTS.
Profusely illustrated sixteen -page CA FA-
LOGUE just out. If your dealer can -tot
give you one, send us a card with his name
and address to receive it direct FREE and

POST FREE

CAM - VERNIER
COIL HOLDER

Price 9 /-, on base 1 /- extra. With
Reaction Reverse and Shorting Switch
incorporated, 12 / 6.

DUPLEX
Postage 3d. each.

Postage 4d.

COILS
Set post free,

25 1/6

35 1/9.

50 2/0

75 2/3

100 2/9

150 3/0

175 3/6

200 3/9

250 5/3

300 6/0

Each park-
ed in carton

PANEL COIL

HOLDER

(no base,

Back con-
nections,elimin-
ating flex,

way 31-,
3 way 5
N. P. 2 -way
6d. 3 -way
1/- extra.

Postage 3d.

- Drilling template with all.

GOSWELL
ENGINEERING CO., LTD.,

95/98,White Lion Street, London, N.1.
Liberal Trade term- 'Phone: North 3o3t.
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THERE can be little doubt
that short waves are going
to be experimented with

to a considerable extent this winter.
For those who have not yet
experimented with these high
frequencies, some articles by Mr.
G. P. Kendall 'in Wireless Weekly,
starting in Vol. 7, No. 4, will be
of particular interest.

In commencing this series on
" Practical Short-wave Reception "
Mr. Kendall describes the prin-
ciples  governing the choice of a
circuit, and follows this by a
discussion on " How to Lay Out a
Short Wave Receiver," and further
articles giving practical, details of
the whole subject.

Dr. Robinson in Vol. 7, No. 2,
also gives some interesting facts
concerning the radiation from short
wave aerials, and shows how at
these frequencies the length of the
aerial becomes comparable with the
wavelength, giving rise to various
peculiar effects. - For example, cer-
tain types of aerials do not radiate,
at all in a horizontal direction, but'
only' up into the atmosphere at an
angle.

Selectivity is a problem which
has been exercising the minds of all
amateurs for some time. In order
to enable amateurs to start their

Short Wave
Developments

oe

experiments this winter on the
right lines, and in possession of the
maximum of helpful information,
a series of articles has been written
by Mr. J. H. Reyner, commencing
in Vol. 7, No. 4, of Wireless Wieldy
on the whole question of Selec-
tivity and Turing in general. These
articles discuss first of all the
number of circuits which are neces-
sary to obtain adequate selectivity
without distortion, and follow up
by giving some practical details as
to the resistances of coils of various
shapes and forms.

A Notable Occasion
The issue of the Wireless Con-

structor for November is the birth-
day number of this popular journal,
and to mark the occasion a special
collection of interesting articles has
been pro yided. In view of the
extensive use of crystal receivers,
Major James Robinson speculates as

to whether valves will ever die out.,
Although there are several interest-
ing alternatives, the valve is in-
dispensable in several cases, and
Major James Robinson comes to the
conclusion that the valve has really
come to stay.

The Ultraudion circuit is one
which is capable of giving very
great selectivity and at -the same
time very sensitive results. Mr.
Harris describes an interesting two -
valve receiver made up on this
principle. .

Other articles of interest to the
enthusiastic experimenter will com-
plete what is a particularly attrac-
tive- number of a journal which has
already proved its merits in catering
for the public needs.

Wireless "
The new Radio Press weekly,

Wireless, has quickly established
itself in the homes of the non-
technical public. Did' Marconi
Invent Wireless ? " is the title of
a striking article by Mr. A. H.
Morse, while articles by Major
James'Robinson, William Le Q ueux,
Captain Round and other well-
known scientists are constantly
appearing.

THE SPECIAL FIVE
Designed by Mr. P. W. HARRIS, M.I.R.E.

And described in this issue.
THIS SET has been included under our well-known "PILOT " PANEL
SERVICE. (Full details of which aprear in our full -page announcement in
this issue). Prices are as follows :-

Type "A." Type "B."
KIT OF COMPONENTS (including coils and H.F.

transformers 300.600M) .. 110 18 8 £9 19 0
PANEL. drilled, tapped and engraved - 1 10 0 1 10 0
CABINET. in polls hed mahogany  . 3 a 0 3 3 0
NOTE.-Where a complete kitOf components, together with a drilled and

engraved panel, is purchased, Marconi Royalties are payable at
the rate of 12/6 per valve holder, and must be added to the prices
quoted above.

WRITE FOR DETAILED PRICE LISTS FOR ABOVE SETor for any of the other sets described in this issue.
THE NEW P.S. LOW -LOSS H.F. TRANSFORMER.

(Provisionally protected).

USED BY MR. P. W. HARRIS
in

THE SPECIAL FIVE
An entirely new type of H.F. Coupling
involving a complete departure from
dormer standards in P.F. Transformer
lesign. The primary of this transformer......,;

s aperiodic and Its exclusive design and shape make it the ant word in low
loss and efficiency. The secondary is air spaced on a threaded ebonite
former and each one is made to an exact standard, resulting in the con-
denser dial reading being approximately the same in each successive stage
of H.F. tuning. The main feature of this transformer. hcweve., is that
capacity coupling has been reduced to an absolute minimum, resulting in a
degree of selectivity previously undreamt 'Of. This transformer is the
result of months of sound experimental work and we wish to warn the public
that none are genuine unless they beer our name. Available store in two
wavelength ranges for the Broadcast band and Bar entry respectively.
Other ranges will be available almost immediately.

REFUSE ALL IMITATIONS
PETO SCOTT CO., LTD.,

Head Ofices: 77, CITY ROAD, E.C.1.
BR :

E2, High Holborn, London, W.C.l. Waltbamstow : 230. Wood Street.
Plymouth: 4, Rank or England Place. Liverpool: 4. Manchester Street.

11111:.1111i1111111111111 (1111111 11111111 11111111:1(1111111111111111(1111111111111111111111111 1 11111 1(1 1111 11111 III II I I) (1.111111111 11111111

P.S. 3815.

TO & it FORD
13)ALTTERI '1S

FOR GREATER OUTPUT
What you want with your
Battery is OUTPUT
i.e., Volts and Ampere Hours.
You will get this all the time
with Pete & Radford

BULL DOG BATTERIES
in the one-piece, moulded

"DAGENITE"
Containers, which do not Crack,
Rot, or Leak, and are impervious
to acid.
For .convenience, efficiency, eco-
nomy and the best radio results
these "DAGENITE"Contained
Batteries are unrivalled.

Ask your dealer for details and demonstration, and "if you experience the
slightest difficulty please write to us for full particulars.

PETO & ADFORD
(Proprietors : Pritchett & Gold and E.P.S. Company, Ltd.)

Head Office's' and Shoivrckhins:

50, GROSVENOR GARDENS, VICTORIA,
LONDON, S.W.I.

Telephone: VICTORIA 3667 (5 lines).
Telegrams: "STORAGE, SOWEST, LONDON."

rzo8 In replying to advertisers, use Ordtr Form enclosed.
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9/ae a floods& Ils
hest chance

''

St ir ct in rm.-

It's unfair to choke it with poorly designed coils.
H.F. Currents demand area; ATLAS LOW -LOSS
COILS are wound with twin -wire and offer a double
surface path.
Everything that is known of low -loss coil design is
incorporated, and whether it's a question of distance,
selectivity volume, or all combined, there's no serious
rival to Clarke's "ATLAS'. LON-LOSS COILS.

Price 4/3 to 17,6
CLARKE'S ATLAS SPECIAL DAVENTRY COIL,

No. 175. Price 7 /9 each

TLA.
LOW L9§5,05c0ILS

H. CLARKE & CO. (Mcr.), LTD., Radio Engineers, "ATLAS" WORKS, Old Trafford, MANCHESTER

SUCCESS in Wireless is ever dependent upon
trifles. One man will succeed where another

will fail. No component can exercise such influence
for good or ill as the panel. Start with a Radion
Panel and you will be sure that your foundation is
correct. Radion is recognised throughout the wireless
industry as the highest grade ebonite panel it is
possibleto make-and its superb surface will add
considerably to the appearance of any Receiver.

Radian is available in az different sizes in
igblack and mahoganite. Radian can also be
supplied in any special size. Black zd. per
square inch mahoganite lid. per squareincha

RiA
American Hard Rubber Company (Britain) Ltd.
Seas) Office: 13a Fore Street, Depots: xttio6 nearingioun iltreet, g?ilasgow.

London, E.C. 21 frisk Agents: 8 Corporation Street, Belfest

Giber, Ad. 3721

I. wild Yourself or Buy Completed
a Radiax Proved Set

Hundreds of unsolicited testimonials confirm its fine perform-
ance on distant or local stations. It is replete with refinements

which ensure best results under all conditions.
Constructors' Sets-Instructions, diagrams, and details complete to the last screw

Kit of Panel Polished
Components Engraved Mahogany

& Drilled. Cabinet.
£ s. d.

No. P. 24, "The Famous 2" 2
£

4 6 10 6 1 2 6
No. P.26, 3r. .. 3 9 0 13 6 1 7 6
No. P.30, 4r. .. 4 17 6 17 6 1 10 0

If components and panel purchased at one time Marconi Royalty of 12)6 per
tuly_ payable.

Send stamp for list of all sets and units, including Regenerative, Valve -Crystal.
Reflex and Super -Het. Kits. Full catalogue of components also, 3d. stamps.
Demonstrations from or o'clock onwards.
Completed Sets-Style of Cabinet is the same, but panel arranged for greatest
simplicity of operation. Fittings nickel, terminals at back, one switch turns on
and off. Radiax Receivers are suitable for all stations whatever their wave -length.
Hundreds of testimonials confirm their efficiency.

No. 34, 2 -valve : £6 6 0

No. 36, 3 -valve : 9 10 0

No. 38, 4 -valve : 12 12 0

Simple indoor Aerials only
are re4uired for flats, etc.

The Wonderful No. 61.-
A 2 -VALVE LOUD -SPEAKER SET

£4 15 0
or complete with Loud -
Speaker, D.E. Valves; Bat-
teries, Aerial, etc. £9 15 0.

A I I MI I I I I 111 I r"

41-

RADIAX LTD 40, Radio House, St.,
.1 Tottenham CourtPer Rzyoad, LONDON, 1./.1,

3 minutes `nom Tottenham Court Road and Goodge Street Tube Stations.
'Phone Museum 490.

In replying to advertisers, use Order Form enclosed. 209
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ICKING UP
THOSE DISTANT STATIONS

By -

RN. Hal lows,M.A.
Staff Editor

The Barcelona station which is often received in this country.

EARLY in the last century the
immortal Mr. Jorrocks put
forward a scheme for a

revision of the calendar which was
to include the entire omission of
summer_ This season of the year
he described as a time when life
was not worth living, since he
could not indulge in his favourite
pastime of hunting. Were Jorrocks
with us to -day he would no doubt
find many ardent supporters among
the ranks of wireless enthusiasts,
who have little use for the hot
season with its long days and short
nights_ They welcome the coming
of autumn as eagerly as do the
hunting man, the shooter and the
footballer, for when the summer
is past we can
look confidently
for improvement
in every way in
reception condi-
tions.. But there
are, of course, en-
thusiasts who still
struggle after
loig-distance re-
ception through-
out the summer,
and, indeed, the
very fact that
conditions are
adverse lends an

 added interest to
the work; and a
point not to be
forgotten is that
if a receiving set
is built during
the lighter months
and gives satis-
factory results,
then one may feel
quite sure that it
is really up to

the mark, and that it will do great
things when the best part of the
wireless year draws on.

Causes of Poor Reception
The fact that long-distance re-

ception in summer time is not
so good as that obtainable in
autumn, winter and early spring
is due to a variety of causes. The
larger part of the broadcast trans-
missions takes place in daylight,
the ground is often parched and
dry for long periods on end, and
electrical disturbances which give
rise to atmospherics are of much
more frequent occurrence than
they are during the colder months.
The passage from summer to

 +.

autumn conditions is often quite
a rapid one. Last year, for
example, there was a sudden very
marked change for the better
during the last week in August,
which was noted by experimenters
in many parts of the country.
There were slight setbacks on
particular days and nights after-
wards, but on the whole the im-
provement continued steadily until
the end of the following month,
when it became very rapid indeed.
By the middle of October it was
possible to tune in without any
great difficulty on an efficient set
American broadcasting stations
operating on the 60o to woo kc.
band two to goo metres), which

since the previous
April were heard

Tne studio at KDKA. Not3 that the walls and ceiling are
draped to prevent echo.

s3 feebly that
identification
was often impos-
sible. With the
coming of autumn
the wireless man
has the feeling
that his set is
becoming much
more "lively," to
borrow a term
from the motorist.
During broadcast-
ing hours a small
movement of the
tuning condensers
may bring in quite
a number Of sta-
tions at points
where but a short
time previously
nothing was to
be heard. One is
no longer confined
to one or two
British stations.
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.tues.uaan:IVN-...1g 117.

Ideal Entertainment by the Ediswan7ioupe
P.V. 6. Hallo ! Fancy meeting you ! I am

surprised !
A.R.D.E.: I'm more surprised at your sur-

prise. You should know better by now.
We Ediswans always find each other in
the end.

P.V. 6 : That's true, my dear : but we
seem to have found each other remark-
ably quickly in this case. Mr. Owner has
only had this set a fortnight, and already
you're here, and Miss " Other Valve "
has gone !

A.R.D.E.: Good for you-and for him'!
Couldn't you get on with the lady ?

P.V. 6 : I did my best. But she was very

trying. However, I'm always chivalrous
-it's in the family. We seem to do
more for other valves than for ourselves.

A.R.D.E.: They need it. We-we always
work well together.

P.V. 6 : Of course, my dear. Bat dart,
we know each other so well, and are so
sure of each other's abilities that-well,
it ISN'T WORK. It's pleasure !

A.R.D.E.: That's true . . . and now, I
hear F.L.-the Eiffel Tower. Lets get MR.
OWNLR some pleasure . . . Ready ?

P.V. 6 : Ever-till the end of my life.
A.R.D.E.: Which is, naturally, a long way

off !

ALWAYS GIVE A GOOD PERFORMANCE.
Will Improve

ANY Set
AT ALL WIRELESS DEALERS

EDISON SWAN ELECTRIC CO., LTD., 123/5 Queen Victoria St., London, E.C.4.

In replying .to advertisers, use Order Form enclosed. 211
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ewflange QfAtodds
JUN.041 LOUD
SPEAKER
1KEiGoKr i9.

CAeINET LOUD
SPEAKER f4 -,S

tOW LOSS VAR
CONDENSER

2 -VALVE SET
ACCESSORIES8.6.0U0
SPEAKE ft3-18(b

Every A.J.S. Receiver carries witl
it 12 MONTHS' WRITTEN GUAR-
ANTEE & 12 MONTHS' FREE
INSURANCE. Write for free par-
ticulars and illustrated literature.

FROM THE HOUSE OF

(Sir Oliver Lodge's Choice after Test)
CERTAINTY in Radio is one of the great advantages
that the new A.J.S. Instruments confer upon you.
Switch on a concert any time, any day, and you can
always be certain that reception will. be perfect-that is
one of the reasons why Sir Oliver Lodge chose A.J.S.,
for use in his own home. Write for particulars to -day.

A. J. S. CHOKE UNITS.
A carefully designed Choke when used with the correct valve
will give equal volume to any transformer with very greatly
improved tone quality over the whole range of audible fre-
quencies. A. J. S. Choke Units, besides giving the utmost
amplification with natural reproduction, eliminate or greatly
reduce atmospherics and electrical disturbances.

P.J.S. CH9I.fi
UNIT.

(1st STAGE

A.J.S. FIXED
CONDENSERS

Best ruby diel-
ectric, moulded
ebonite c o n-
tainer. One hole
fixing. In all
capacities -1/9

and 2/-.

CH JAE Udli, Jet adgd (as nlustrated).-For use in Plate uecuit of
Detector Valve. Combines Choke, By -Pass and Grid Condenser and
Grid Leak-£1 Os. Od.
CHOKE UNIT, 2nd Stage. For use in Plate Circuit of and and sub-
seluent stages of L.F. amplification-S1 Os. Od.
CHOKE. For inter -valve coupling. Can also be used for output units,
transmitter modulation, etc. Price 15/-.
All these components are shrouded and finished in dull egg shell black,
'with best quality ebonite platform, and nickel -plate terminals.

4

WOODEN HORN
tSPEAKEIL

415

2 VALVE AMPLIFIED.
(ZJf ARAN 7 10

PEDESTAL
L050
SPEAKER.

22 10.

CONCERT AMPLIFIER
is -P9

PEDESTAL
MODELS

,LA330W 240-250, Great Wester
Road.

Telephone : Douglas 3449.
Telegrams : " Reception, Glasgow."

A. J. STEVENS & Co. (1914), Ltd. BRANCH: WOLVERHAMPTON.
Telephone : 1748 (7 lines). Radio Call Sign : 5 R.I. Telegrams : " Reception, Wolverhampton."

LONDON OFFICES & ST-IOWIROOMS.: 12" /1 'IA CHARING CROSS ROAD, LONDON, W.C.2
6

212 In replying to advertisers, use Order Form enclosed.
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with perhaps a sprinkling of
Continental transmissions ; one's
travels upon the magic carpet
of wireless may now be almost
world-wide. I suppose that
every wireless man hankers
after long-distance reception, and
it is natural that he should, for
there is no thrill which can quite
equal that experienced when ,some
far -away station is picked up for
the first time and tuned in so that
music and intelligible speech can
he heard. The improved condi-
tions to be expected. during the
coming months will increase the
range of any set, but the man who
wishes to do real long-distance
work will see to it that he takes
full advantage of them by bringing
his receiving equipment to the
highest possible state of efficiency.

than the tube connection by the
parching of the soil during the
long spell of dry weather. The
question of earths, however, is a
very difficult one upon which to lay
down general rules. In some cases
a connection made to an ascending
water main will be found superior
to any other, and -I have known
many instances of excellent recep-
tion being obtained with a metal
tube earth all the year round.

Interference
Where interference is experienced

from power cables, tramways,
electric railways, and so on, or
when improved selectivity is desired,
the use of a counterpoise may be
found to give better results than
any kind of earth connection. A
type of counterpoise that has often

The large and handsomely decorated studio at the Rome
station, from which many British listeners are entertained

throughout the year.

Good Earth
A good earth is of paramount

importance in long-distance work.
You may have, for example, simply
a metal tube driven into the soil.
This type of earth is quite effective
in clay soil, but where there is a
deep layer of gravel immediately
below the surface it will be found
better to use another type of earth
connection. Two stout wires may
be buried from 6 inches to a foot
below the surface. They are
arranged so as to run parallel
to one another and about 8 feet
apart immediately under the aerial
wire. This kind of earth is an
extremely good one for both summer
and winter recepticn, since in the
latter case it can be relied upon
to give excellent results, no matter
what the soil may be ; whilst in
the former it is much less affected

improved long-distance, reception
consists of two lengths of wire or
copper tape, spaced not less than 8
feet apart, stretched immediately
under the aerial itself. Two insu-
lators in series are used at both
ends, and the lead-in from the
counterpoise is brought into the
house through an insulating tube
similar to that used for the 'aerial
lead-in. The wires of the counter-
poise should be slung not less -than
6 feet above earthed objects, and
it should be remembered that if
this device is used the effective
height of the aerial is represented
by the distance between it and the
wires of the counterpoise. It is
frequently found that the use of
such a counterpoise produces an
increase in both range and, signal
strength of the receiving set.
Usually, too, selectivity is much

improved. The only way to deter-
mine whether any particular kind of
earth connection or counterpoise
will give better results than another
is to try out each in turn, for just
as one m'an's meat is another man's
poison, so a system which will give
first-rate results in one case may
be quite unsatisfactory in another.
So much depends upon ,the locality
in which the station is situated,
the nature of the ground, the nature
of the building and other factors.

Batteries
As regards the receiving set itself

it is important that the valves and
the batteries should be in thoroughly
good condition. Valves (particu-
larly dull emitters) which have
seen a great deal of service, are
apt to lose some of their sensitivity
and may be far too insensitive for
good long-distance work. Crackling
noises, so often mistaken for atmos-
pherics, which become particularly
noticeable when the set is worked
anywhere near the oscillating point,
may quite possibly come from an.old
high-tension battery. When the
set is brought into a sensitive con-
dition for the reception of some
far -away transmission, noises due
to the high-tension battery are
amplified to a considerable extent,
and if they are bad may be sufficient
to drown what would otherwise be
an audible signal. Even if the
battery is quiet, its voltage may be
much lower than you imagine.
For successful long-distance work,
then, see that your battery is quiet
and of full voltage.

Condenser Efficiency
For long-distance work it un-

doubtedly pays to have a set of
really efficient inductances. It
has been shown by Mr. Kendall,
by Mr. Sylvan Harris and others
that we have probably exaggerated
in the paSt the proportion of losses
in the receiving set that are due to
condenser inefficiency ; the badly
designed and badly made induc-
tance coil is a far worse culprit.
It is therefore well worth the while
of any amateur who contemplates
reaching out with his set -to pur-
chase or to make up for himself
a set of coils that can be relied
upon as thoroughly efficient. At
the same time, my own experience,
for what it is worth, is that poor
variable condensers do increase
not a little the difficulty of the task
of tuning in weak and distant signals
even upon the broadcast fre-
quencies. Two years ago I was using
a receiving set provided with cheap
metal -ended condensers of a design
that one would nowadays condemn
at sight. With these I was never
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able to receive, except on particu-
larly favourable nights, transmis-
sions from Such stations as WGY,
WBZ and WHAZ. Subsequently
I rebuilt the condenser and pro-
vided watch -spring connections
fOr their spindles, with the result
that tuning -in was greatly facilitated
on  good nights ; whilst even on
poor ones it. was often possible to
tune -in several Transatlantic broad-
cagting stations.

Wavemeter
Searching for weak signals, parti-

cularly if the receiving set contains
several tuned circuits, may be a
difficult matter unless a wave -
meter of some kind is available.
The word wavemeter, of course, is
a misnomer, since the instrument is
really a frequency meter, but the
term has become generally accepted.
Those who care to make the outlay
necessary for purchasing an accur-
ately calibrated wavemeter (there
are several good types on the
market) . will find it an exception-
ally useful instrument, since with
its help the set can be tuned
readily to any desired wavelength,
or, at any rate, to its near neigh-
bourhood, which means that only
very small movements of the tuning
controls are necessary whilst search-
ing is in progress. For all ordinary
purposes a good buzzer wavemeter
will "give readings of sufficient
precision. Since the only battery
required is a small dry cell to
operate the buzzer, this kind.of
wavemeter can be made up entirely
self-contained in quite a small case.

An Important Point
The main point to remember when

using a- buzzer wavemeter is that
it should be placed at some distance
from the aerial tuning inductance
of the receiving set. If the distance
between the two is small, so that
the coupling between them is com-
paratively tight, it may be found
that the note of the buzzer is
heard with almost equal loudness
over a number of divisions of the
condenser scale. Close tuning and
accurate readings are obtained only
when the distance between the
two is such that the note of the
buzzer is just comfortably audible
:n the telephone receivers or the
loudspeaker when tuning is made as
sharp as it can be.

How to Calibrate One Wavemeter
from Another

Opinions are rather divided
among wireless folk at the present
time over the question of high -
frequency amplification for long-
distance work. There are many
who swear by it, whilst others will

have none of it. Only the expert,
however, can get. the fullest anipli-
fication by reaction, and for the
-ordinary man high -frequency ampli-
fying valves are a great help.
Certainly for work upon the very
short waves the high -frequency
amplifier is out of place, since no
present system appears to be able
to deal satisfactorily with the
enormously high frequencies in-
volved ; nor -is high -frequency
amplification necessary -here, since
shortwave signals, such as, those of
KDKA, even from great distances,
come through with surprising
strength upon a single valve set,
provided that both it and its col-
t-ctor system are efficient and that
the receiving station is not situated
in a blind spot. Upon the 600 to
i000 kc. band (5oo to 30o metres)
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rate, of the fOreign 'statiOns are
working whilst our own are not
One of the best times for Contin-
ental reception used to be on
Sunday between the afternoon and
the evening transmissions of our
own stations. At the present
moment, however, it is difficult
to do any successful work at this
time, in London at any rate, owing
to the - interference experienced
from oscillating receiving sets. In
the country matters are not so bad
as a rule, though the effects of
radiation may be troublesome at
times. In long-distance work the
maxim " live and let live " should
be observed, for if receiving sets
are allowed to oscillate the situation
soon becomes ridiculous, no one
being able to hear anything.
Luckily many of the Continental

A view in the transmitting room at the Madrid station.
A Marconi " Q " type tran.mitter is employed.

there are several forms of high -fre-
quency amplification which can be
used _with success, and these have
been frequently used in Radio Press
sets.

When to Listen
Owing to the present crowded

conditions of the 600-I000 kc.
band there are many foreign
stations which cannot be heard at
all when our own stations are
working, whilst those who live
near a main station may find it
impossible to hear anything else
upon a fairly wide waveband
owing to the shock excitation of
the receiving aerial caused by its
powerful transmissions. The ideal
time for long-distance work there-
fore is one at which some; at any

stations may be found at work on
any night of the week after the
closing down of our own. Recep-
tion conditions are often very
good indeed at these late hours,
and as many of the oscillators have
ratired to bed, much . less inter-
ference may be expected.

Weather Conditions
Weather and atmospheric con-

ditions have a great deal to do with
long-distance reception. Speaking
generally, the best results may be
loOked for on a dull overcast night
when rain either threatens or is
actually falling. Often, too, one
obtains wonderful results upon a
thoroughly dirty night which any-
one who is not a wireless enthusiast
might well anathematise.
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MULTIPLE
FIXED CONDENSER

Specially desikned to enable
a selection of fixed capacities
being obtained from one
instrument. By connecting
up the indicated capacities in
parallel, any range can be
used within the stated limits
Cat. No. Price
.19o.00r to .ors M.F.
5191.0001 to .0015 M.F. -/

.C.A.V.LCUD
SPEAKERS
Fortbose re-
quiring a
non-metallic
horn, we .
can supply

our speakers with imitation
tortoise -shell flare.
Cat. No. - (2000 ohms)
5017 STANDARD £5 5 0
3oo8 JUNIOR .. 3 5 0
5oo3 TOM -TIT .. 1 10 0

"telephone
Chiswick 2000

(7 lines)

A.C.A.V.
VALVE HOLDERS

Of unique design, the A.C.A.V.
Valve Holders are unequalled
for their achievement of Anti -
Capacity and Anti -Vibration
results. For adapting to exist-
ing valve sockets, it is fitted
with split pins, whilst it can
also be supplied for screw
fixing.
Cat. No. Price

520o A.C.A.V Valve
Holder .. 41/4

5201 A.C.A.V. Valve
Holder Adaptor 5f-

H.T.3
THE WONDER

WIRELESS BATTERY

Outlasts dozens of dry cells
and gives better results. Re-
chargeable for 2 /6, or less.

I

Cat. No. Price
537 Charged and filled

with acid .. 03/ -

MODERN WIRELESS

MANUFACTURERS OF MOTOR CAR
ELECTRICAL EQUIPMENT. BY -

APPOINTMENT To H.M. THE KING

TRANSFORMERS
De Luxe model. Constructed
with one primary winding with
a secondary winding On either
side :
Cat. No. Price
5150 High Ratio (first

stage) .. rim ,6
5151 Low Ratio (second&. 'stage) ..
All Purpose. The recommended
first -stage -transformer for the
new S.T. zoo.
Cat. No. Price
5152 .. 15 j--

:WI/4/41,

FILAMENT RHEOSTAT
With helical worked arm and
interchangeable resistance
unit. By means of a patented
'construction, the rotation of
the contactor causes the
resistance- - unit to -revolve
with it, thus ensuring smooth
and silent action. The resis-
tance unit can be instantly
detached to change from
bright to dull emitters.
Cat.. No. Price
5229 6 Ohms resistance
5225 3o ditto
5222 6 Ohms resistance

only .. /3
5223 3o Ohms resistance Al

only ..

--we

RADIO PRODUCTIONS

GRAMOPHONE ATTACH-
MENT.

By utilising the tone -arm of a
gramophone for the acoustic
amplification of radio reception,
a very effective Loud Speaker
is provided. This attachment
replaces the sound box and
produces excellent results.
Cat. No. 5210 Price
r000 ohms.

TUNING COILS
With winding totally enclosed
these coils are wound with bare
wire on a bakelite former. The
method of interior construction
allows ample air space between
windings. All have the same
external dimensions :-4 in. x

in.
Cat. No.
518o
5185
5182
5183

A good circuit deserves the best components.
Satisfaction-nothing less-will be assured if you
build your set with parts bearing the C.A.V. initials.

THE WORLD'S BEST.
Write for a espy of our complete radio dialogue.

&GAPS
WARPLE WAY.ACTON.LOND 0 N .W. 3.

Approx. W /L Price
200-400 . . 9/9
350-600 .. 6 /
450-900 .. 9 / -

1000-2000 .. /6

Telegrams :
Vanteria, Phone;

London "
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PAT. APPLIED FOR

Siritin6 aBaianee
To balance a pole across a trestle a certain
amount of see -sawing is necessary. You
move it in one direction, and it overbalances ;
then you move it back a bit, and so on, until
a perfect balance is found.

Tuning your set is very much like balancing
a see -saw on a re3tle. By brinting your
set into tune the I a.ance may be up et and the
receiver " howls " ; then you dash across to
the reaction dial, and reduce its reading,
thereby stopping oscillation. And so a
balance may be struck by alternate adjust-
ments, first on one dial and then on the other.

How much easier it would
be to combine these two
adjustments on one com-
ponent, to introduce
balance over our trestle,

as it were. The Seamark Connode is the
only instrument which does this. It allows
reaction or condense: to be increased or
decreased until a balance is obtained, without
removing th hand from one dial to another.

Moreover, decrease of reaction on the coil
holder can be obtained in the same direction,
as decrease is obtained by the condenser.
If one adjustment introduces instability, a
compensating re -adjustment may be made on
the Seamark Conncde without even altering
the direction in which the hand is moving.

If any difficulty is experienced in obtaining

?Ne JEAN

1916

K CONNODIE
WRITE, DIRECT TO THE

Sole Patentees and Manufacturers :
C. E. NEEDHAM & BRO., LTD., 2, MILK ST., SHEFFIELD

216 In replying to advertisers, use Order Form enclosed



Recently a friend
who was using a
general purpose
type of three -valve
set employing -the circuit of Fig. r,
wrote to me stating that he was
experiencing difficulty. The
symptoms were that the set,
which had previously given every
satisfaction, had ceased to function
when the high -frequency valve was
burning at normal brilliancy, al-
though when this valve was switched
off on its filament resistance R1
or only just glowing, the programme
from the local station (2L0),
distant 20 miles, gave fair tele-
phone strength, whereas normally
sufficient volume for the loud-
speaker was obtained. The effect

November, 1925

Some Unusual
Faults

by

John Underdown,

TWO years ago a walk along
the front at any little
seaside town on the Kent

coast, between Dover and Baal,
disclosed scarcely mare aerials
than could be counted on the fingers
of one hand. To -day many houses
and bungalows sport an aerial,
showing how greatly increased
is the popularity of the Broad-
casting Service. The number
of listeners is being continually
augmented, and many who have
previously only associated the word
" valve " with such everyday things
as bicycles will become the proud
possessors of valve receiving sets
and may be confronted at any time
by faults which
to the uninitiated
seem inexplicable.
It is proposed, N in
the course of this
short article, to
deal with a few
somewhat puzzling
occurrences in order
that the remedies,
which are by no
moans always ob-
vious,, shall be
available should
such difficulties  be
exr erienced.

A Valve Fault
E

Fig. 1.

C.

7- Li

of changing the three valves round
in all three sockets had been tried,
but only when the original H.F.
valve was placed in the first socket
and extinguished, or almost so,
would the set work.

Filament and Grid Touching
Through previously having ex-

perienced similar difficulties, the
trouble was at once apparent from
these particulars, and the remedy,
that of replacing the high -fre-
quency valve, given. This at once
allowed the set to furiction in the
normal manner.

The explanation of this puzzling
phenomenon was that the filament

MODERN WIRELESS
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Low -FrequencyLow -Frequency Circuits
A valve fault of this type, namely,

the filament shorting to the grid,
only gives rise to the symptoms
previously mentioned when in an
H.F. stage and hence in other posi-
tions is not easily detected since it
will appear to light correctly,
although causing a complete cessa-
tion of signal8 should it be used
as a detector or an L.F. amplifier.
If, therefore, a set becomes " dead,"
although all the valves appear to be
glowing at normal brilliancy, atten-
tion should be paid to these acces-
sories as well as to the more obvious
points such as seeing that H.T. and
loud -speaker leads are intact. By

gradually turning

C3

4 2

V2 =No

A three -valve tuned anode set in which a
puzzling valve fault developed.

of the H.F. valve had sagged badly
so as to be in close proximity to
the grid, and when alight at normal
brilliancy expanded sufficiently
to touch completely. This to all
intents and purposes was equiva-
lent to short circuiting the aerial
circuit so that no voltages were
applied across the grid and fila-
ment of the first valve. When cold,
or the filament only just glowing,
no" short" was present and the set
functioned, since signal voltages
were applied to the detector valve
through the internal grid to plate
capacity of the first valve,

down the filament
resistances in turn
it is possible, with
many bright emit-
ters, to see whether

= the filaments are
abnormally curved,
since their shape

2
may be clearly seen7.7 when only just
glowing, although
sagging is not dis-
cernible at normal

r. brilliancy. With

/' dull emitters,
generally, it is often
impossible to locate
such defective fila-
ments by inspec-
tion, and if a spare
valve is available

it should replace each valve in the
receiver in turn, when, provided
one only is responsible, the offender
will be easily discovered. Perhaps a
better test is to try them individu-
ally in a single valve set should one
be obtainable, since the very re-
mote possibility of more than one
developing the same trouble is thus
guarded against.

Trouble Due to Microphonic
Valves

A further som3what unusual
trouble, due to the microphonic
effects in certain .05 ampere type
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valves, has recently come to my
notice, the user of the set in question
residing in a remote part of Cornwall
and employing the well-known "4-
Valve- Family Receiver " designed
by Mr. Percy W. Harris, mainly for
loud -speaker work fre m 5XX. In
this case, in the telephones excellent
reception was obtained from the
high-powered- station - on three
valves, and apparently the quality
was still good on four, although so
loud that it was difficult to judge
with any degree of certainty. When,
however, the loud -speaker was sub-
stituted for telephones a buzzing
noise was heard, which grew rapidly
in intensity until it ccmpletely
drowned all signals. Upon switching
over to phones on four valves, the
trouble seemed to have ceased.

Mechanical Vibrations
A letter elicited the fact that the

loud -speaker was standing very
close to the set and, in fact, on the
same table on which this was placed.
.o6 ampere valves were employed for
all stages, and these were placed in
ordinary type valve -holders. From
this information it was deduced
that the buzzing was due to micro -
phonic effects in the valves, and on
advising that the loud -speaker be
shifted into another part of the

room, the trouble ceased and signals
from the loud -speaker were of excel-
lent quality.

The explanation was that actu-
ally the physical vibrations set up
by signals from the loud -speaker
had set the electrodes of the
valves vibrating at an audible
frequency, and this effect being
cumulative, it finally drowned all
signals. Such cases as this are not
very common, but where a loud-
speaker is employed close to the set,
and buzzing starts, gradually grow-
ing until signals are drowned, it is
always well to switch over to phones
and notice whether the effect is still
present. If absent it may be taken
definitely that the trouble is due to
vibrations from the loud -speaker
affecting the valve filaments, and
this instrument should be shifted
to a remote part of the room, when
the buzzing will generally cease.

A Tropadyne Fault
Now that Supersonic heterodyne

receivers are becoming so popular,
every genuine experimenter wishes
to try a receiver of this type, but
often the number of valves em-
ployed makes the cost of such a set
prohibitive, so that any means
which will reduce the number re-
quired, without sacrificing efficiency,
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will make special, appeal. The
"Tropadyne " arrangement, of
which the combined first detector
and oscillator portion of the circuit
is shown in Fig. 2, is one that has
many staunch adherents. In certain
-designs of. American origin the
oscillator coils L.2 and L, in the
diagram are wound on one former,
being separated by only a small
distance such as I in.

Testing the arrangement
Recent experiments with the

oscillator coils L2and L,,wound with
24 -gauge double cotton -covered
wire, on a 34 in. former, elicited a
certain amount of information
which may be interesting to certain
experimenters and is given here-
with. L2 consisted of 51 turns with
the nodal tapping point taken from
the 26th turn. L,, the reaction coil,
was of 40 turns spaced at 4 in. front
L2, and wound on in the same direc-
tion. The oscillator and first detec-
tor part of the set was connected to
a normal receiver employing two
high -frequency stages, a detector
and one low -frequency amplifier.
The coil L, in the diagram was
actually the aerial coil of the set,
whilst L, was the reaction coil, the
connections to which were altered
so as to make it the primary of the

ERF'sECT REPRODUCTION

11,
,,,,zawsmaiturnoirt 'IMAM=mina

that elusive result vainly striven
after by every enthusiast, is

definitely assured if you use only

GUARANTEED
TRANSFORMERS

These transformers embody the most recent im-
provements in design and workmanship. Obtainable
from all good wireless dealers. If not stocked
locally, please let us know.
Wire one into your set to -day, no matter what the
circuit may be, and know that your reception will
be the best you yet have had.

7A-.2

POWER EAUIPMENT
COMPANY LIMITED 

KINGSBURY WORKS, THE HYDE, HENDON, N.W .9

STANDARD
OPEN TYPE

ilhstrated below
Ratios 5: 1 to 1:1.
Finish Black and

Nickel.
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input filter transformer. When the
correct connections for the reaction
coil L3 had been found, the set func-
tioned excellently, giving 2L0 on
the loud -speaker at good volume
with employing an ordinary No. 5o
plug-in coil for the frame aerial L1,

fair loud -speaker strength without
any trace of 2L0. Newcastle and
Bournemouth, as well as certain
Continental stations, also came in
well, but Birmingham was ex-
tremely disappointing in strength,
although on the outside aerial,

Fig. 2. - The Tropadyne arrangem3nt
Su ersonic receivers.

LI+
To

L7 -

employed with

at a distance of 12 miles from the
London station.

Variable Reaction Coupling
Employed on a 4 -ft. frame Man-

chester was successfully obtained at

this station is one of the best
of the distant ones received
in this district. From these results
it was deduced that such poor
reception from the Birmingham
station was due to 'a too small

MODERN WIRELESS
reaction coil L3.. Increasing the high
tension on the oscillator valve im-
proved results somewhat, but the
station was still not up to expected
strength. Increasing the size 01 L
by five turns again increased volume
from 5IT, but on going back to the
lower wavelength stations, such as
Cardiff, the set gave a continuous
squeal. By cutting the former be-
tween the two coils and arranging
that La could be moved, thus
tightening or loosening the coupling
as desired, the difficulty was finally
overcome.

A puzzling Combination of Faults
When only one fault is present in

a receiver the behaviour of the set
is often such that a ready diagnosis
can be given. Occasionally, 'how-
ever, several faults are present at
once, giving rise to very conflicting
symptoms, which in most cases call
for a thorough instrument test to
locate successfully their causes. An
interesting combination of faults,
giving rise to some rather peculiar
phenomena, occurred with a set em-
ploying the circuit .shown in Fig. 3.
It will be observed that the cir-
cuit is a perfectly straightforward
one, consisting of a direct coupled
detector valve with reaction, fol-
lowed by one transformer and one

AMATEUR CONSTRUCTORS
We wine, cnmp'ate sets cf co pleats and cabinets far
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choke coupled stage of note magni-
fication.

Test on an Aerial
When completed the receiver was

placed on the aerial for a test, a
No. 35 coil being inserted in the aerial
socket and a No. 5o for reaction.
An ordinary " R " type valve was
used as the detector, followed by a
DE5B in the second socket and B4
in the -last. The H.T. supply to the
detector valve was 6o volts, whilst
12o were used on the last two valves,
with i s volts grid bias for the first
and 6 for the second.

Long Wave Morse Signals
Tuning in the normal manner in

order to test on the London station,
the distance to which was roughly
fifteen miles, no traces of this sta-
tion could be found, and only weak
morse was received. This appeared
to be a jumble of long wave C.W.
stations, to whose wavelengths
the set should not have tuned.
Occasionally faint strains of music
could be heard, and with difficulty
it was ascertained from an an-
nouncement that the station was
5XX. The very weak telephony
received from this station was -much
distorted, although the values of
gr'd bias fo both valves were

known to be approximately correct
for izo volts high tension, and the
effect of reducing grid bias was tried.
With no grid bias at all, that is, with
the two grid bias terminals joined

tion coil 1.2. Tuning on C5 seemed
to have no appreciable effect.

The Aerial Coil Suspected
From previous observations it

was well known that -the effect of

-7= EARTH

C3

0.P. 0. S.

C.

3

L .

=11

V3 B7

B,

83

Fig. 3-The three -valve circuit in which two faults
were present simultaneously.

directly to L.T. negative, signal
strength improved somewhat, but'
the distortion was more pronounced.
No reaction could be obtained, even
on reversing the leads to the reac-

removing the aerial coil from a
receiver often results in a number of
long wave morse stations being
heard. The aerial coil L, was there-
fore removed and tested for con -

" GOLTONE "
Migat RECEIVLNG SETS =NZ=
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tinuity with telephones and a dry
cell. One tag of a pair of telephones
was joined to one side of a 44 -volt
battery, the free side of the battery
to the plug of the coil,and the metal
socket was tapped with the free
telephone tag. Loud " plonks "
were heard in the telephones, show-
ing that the circuit was con-
tinuous.

A Disconnection

The next step taken was to test
between the two leads going
to the two sides of the aerial
coil socket and the metal of the
plug and socket fittings respectively.
A test between the lead from the
aerial terminal A to the metal plug,
to which this lead should have been
connected, gave no " clicks " in the
telephones, thus showing that the
circuit was broken. By replacing
the screw, which should have con-
nected this lead to the metal of the
plug, by a longer one, this fault was
remedied.

On re -connecting the set to the
aerial the local station was received
and the set could be made to oscil-
late, but signals were poor and still
very distorted, alteration of grid
bias having the same effect as pre-
viously mentioned.

Not the Low -Frequency, Portion
With the set removed from the

cabinet but connected to the aerial
in the normal manner and tuned to
the local station tests were then car-
ried out with a pair of telephones
by connecting these first across the
IP and OP terminals of the
transformer. Signals at a satisfac-
tory strength for ,a detector valve
at the distande from the local sta-
tion were obtained with the tele-
phones in this position and purity
was excellent. Next the second
valve was lit and telephones con-
nected across the -choke coil to the
points marked i and z in Fig. 3.
Signals were again heard at good
strength and purity, the normal
step-up from valve to valve being
obtained. This exonerated the de-
tector part of the circuit, the low -
frequency transformer and the
second valve.

The Choke Coil
From the previous results it was

obvious that the fault was located
either in the choke coil Z, the coup-,
ling condenser C4, the grid leak R5
or the last valve.
.

The telephones were. therefore left
connected in parallel with the choke
coil Z and the loud -speaker placed
between the terminals and the

last valve lit. With the normal
values of grid bias, as previously
indicated, signals on the loud-
speaker were now of fair strength
and purity. Volume was, however, up
to -that which should be expected
from a 3 -valve receiver. It showed,
however, that the choke coil Z was
the offender, and testing this for
circuit with a pair of telephones and
a dry cell only gave very very faint
".clicks." Testing across the second-
ary winding of the first transformer,
for the sake of comparison, very
much louder ".plonks " were ob-
tained in the telephones, thus show-
ing the choke coil Z to be discon-
tinuous.

The Trouble Remedied
Careful examination of the two

leads from the ends of the choke
coil winding to its two terminals
disclosed the fact that one was loose,
and the removal of the outside
covering of Empire cloth showed
that corrosion had taken place at
the point where the stout wire from
one terminal was joined to the finer
wire of which the choke was wound.
This was apparently due to the use
of. acid flux and was soon remedied.
When the repair had been effected
and the choke coil replaced the
receiver functioned excellently.

Mr. PERCY W. HARRIS
uses a "DRUMMOND."

The popular Editor of "The
Wireless Constructor" and

-Assistant Editor of " Modern
Wireless '^ and " Wireless
Weekly," whose work in the
wireless world needs no
further introduction, found
that is some of his experi-
mental work he needed a
lathe in his workshop. He
chose the DRUMMOND
4 in.-an all-round tool which
covers a very large range
of operations apart from just
plain turning. Standard
parts do not always till re-
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supplied for cutting panels,
etc.
Full details in our illustrated
lists, free.
Have you written ?

DRUMMOND BROS.,
Reid Hill, GUILDFORD.

LTD.

Little experience is
necessary upon any
such super -sensitive
circuits as the short
wave side of the
Super -Heterodyne or
capacity -reaction cir-
cuits to self -demon-
strate that distant
work is an impos-
sible pastime with-
out a mechanical
fine tuning device
operating on the con-
denser.

Its When you: want to calibrate
your receiver to dead accuracy that the
Colvern Selector proves its sup,:riority a's a
fine tuning device.

The Colvern Selector is a geared Condenser
and embodies a system of fine tuning control
which permits the definite and accurate
location of any pre -determined calibration.

It is an instrument which will give the
precise tuning essential to perfect reception,

Colvern Independent vernier.whether of local broadcast or weak distant
transmission. Price 2/0

ASK YOUR DEALER ALSO FOR THE CiLVERN LOW LOSS COIL FRMER Price 6/ -

The Colvern Selector Low Lou
Reading to r /3,600th capacity.
Capacity .0005 mfd. 111 1 0

.0003 mfd. IS1 0 0
Type F, without gear attachment

Capacity .0005 mfd. 15 0
mfd. 14 0

One hole fixing. Other capaci-
ties if re -Mired. Descriptive

Folder upon request.

MUNSON PRECISION SCREW CD., I.70., Provost Works, Macdonald Rd.,
Walthamstow, London, E.17. Telephone : Walthamstow 532.

tia,clays AL,

In replying to advertisers. use Order Form' enclosed. 221



MODERN WIRELESS

EFESCA
Vernistat

OP
1.0

FILAMENT CONTROL
THE Efesca Vernistat provides the most delicate

filament control yet invented, and is par.
ticularly useful in circuits requiring in.

dividual control of valves, where filament
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" Meta " Soldering Iron Heater
ANEAT little device for utilising

" Meta " solid fuel-a substi-
tute for methylated spirit in

the form of white tablets-has been
submittediorourcomment byMessrs.
Frederick Pratt. This has a small
metal trough, for holding the
" Meta " tablets, mounted in a
supporting frame on which to rest
the soldering iron when in use.
A pair of tongs is also provided
for handling the fuel. On trial a
single tablet was found to bring a

" Quality " Duplex Coils
MESSRS. Goswell Engineering

Co., Ltd., have sent for prac-
tical test a set of their

"Quality " duplex coils. These are
dou ble basket coilsof d.c.c.wire,main-
ly self-supporting, and are mounted
on the customary plug -and -socket
coil -base for use in coil -holders.
The sizes submitted were the' Nos.
25, 35, 5o, 75, Too, 15o, 175, 200,
250, 300, the last two being
actually made up of two double -
baskets mounted closely side by

The " Meta " soldering iron heater
uses solid fuel which burns with a

clean flame.

medium-sized iron to an adequate
heat, without any danger of over-
heating it and spoiling the tinning ;
the flame being a clean one very
similar to that of alcohol, and almost
odourless. It was apparently
stable and quite safe. Provided that
the soldering operations involved
were not protracted, as in wiring up
a many valve set, this compact
device should prove convenient to
the amateur constructor. A tablet
lasted from five to ten minutes, in
practice, and several minutes were
required to get the iron hot enough
for Use.

reception was possible with this
combination. The maximum fre-
quency with this arrangement was
856 kc., thus including the Cardiff
station. It was not found practic-
able to choose a good combina-
tion of" three coils for a three -
coil -tuner loose -coupled circuit ;
accordingly the local station effec-
tively drowned out all others
except 5, XX. The latter station
came in at excellent strength on
Nos. zoo or 25o as primary and
No. x75 as reaction ; the largest

A representative group of the
" Quality " Duplex plug-in coils.

side for the sake of compactness.
The No. zoo was, therefore, the
largest, being 5 in. in diameter by
about j in. thick : this and the
No. 175 had a reinforcement of
radial rods between the outer
windings. On practical trial
it was not found possible to obtain
self -oscillation on a small single -
wire outside aerial with the Nos, 25
or 35 in the grid -circuit, direct
coupled ; No. 5o with No. 75
as reaction covered the ordinary
short-wave range for the main
stations with a .0005 µF. tuning -
condenser in parallel, and distant

coil reached about 97 kc. with
the same reaction -coil. The short-
wave coils appeared to be of medium
resistance when tested ; it is
obvious that the inductance -value
is in each case considerably below
that of most commercial coils of
the same turns -rating, in general
a coil two sizes larger than usual
being required. The appearance
is neat and workmanlike, and
it would appear as if the coils
would stand quite a deal of
handling, being securely mounteil
and tied. The price is quite
moderate.
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" Varic " Variometer
FROM Messrs. Lionel Robinson &

Co. we have received a sample
of the " Varic air -spaced

variometer, in which both rotor and
stator windings are of thick wire.
with insulation that gives 'good
spacing; and are practically self-
supporting. The .-instrument is
about 3i in. diameter overall, and
is designed for mounting behind
the panel by two small screws
and short brackets. A substantial
plain spindle carries- a knob and
bevel scale, which are secured by
a set -screw to the spindle. The
frame of the instrument" is built
up _on light fibre rings, giving- a
minimum of solid- dielectric: It
appears to be "-sturdily made ;
small terminals are provided for
connections at 'the side of the
frame, whilst good noiseless con-
nection with the rotor windings
is ensured by spring bearings.
The available' tuning -range, on
an aerial of .0003 - 1.4F capacity,
was found to be from
about 1,50o to 536 kc. (zoo
to 56o m. wavelength),
a certain amount of casual
panel capacity being
present as well. In valve-
reception,without reaction,
by the Moullin voltmeter
method, the signal -voltage
recorded on the local
station compared with that
given by an optimum
design of plug-in coil ; in
crystal reception the
figure observed was 34
microamperes on the small
single -wire aerial as against
35 microamperes for a
large standard air -spaced
low -loss variometer, and
on the large high aerial
of greater capacity 114
microamperes as against
117 with the standard.
The crystal was tapped
across the whole inductance in these
tests. The performance of this
carefully designed variometer was,
therefore, excellent, and it showed
an unusually low H.F. resistance.
It can be most heartily recom-
mended for general use where
a variable inductance is re-
quired, and should give every
satisfaction so long as the wind-
ings are kept quite dry.

The "Anvil" Coil -Former

FROM Messrs. Burwood Electri-
cal Supplies Co. (1924) we have
received a sample of their

. " Anvil " coil -former, which is specifi-
cally intended for winding, at home,
coils of the duo -lateral and honey-
comb variety. This consists of a i in.

A photograph of ,the
"Varic" variometer made
by Messrs. Lionel Robin-

son and Co.

diameter brass ring carrying two
lows of radial screwed pins, 15 in'
each set and spaced i in. apart,
but " staggered," on which the

November, 1925

wire is wound in the familiar zig-
zag manner, counting either six
or nine pins on at each crossing.
The finished coils, it is suggested,
shmild be made rigid by means
of cold lacquer. before removal
frOm the former. Suitable wire -
sizes (commencing with No. 22
gauge) and turn -numbers are
given in an accompanying pam-
phlet. The former is a well -finished
substantial instrument ; it is pro-
vided with a convenient wooden
handle for use when winding ; and
the pins were firmly hekL yet
readily removable from the finished
coil. _It Should prove well, adapted
for its purPose: Some question
might conceivably arise in con-
nection with the use of this ap-
paratus for the construction Of
duolateral coils, in regard to posSible
patent infringements ; hoWever,
it is evident that the same in-
strument can be used for making
un a variety  of low -capacity
coils.

The " Anvil " Coil -Former, made by Messrs
Burwood Electrical Supplies Co. (1924).

This illustration shows
how contact is made to
the valve pins in the
" Interad " valve -holder.

"Interad" Low -Capacity
Valve Socket

AVALVE -SOCKET of
the low - capacity
type, strongly re-

calling the American pat-
tern for affixing on a base-
board, and having four
small terminal - screws
arranged around a flanged
base for connections, is
the " Interad," a sample
of which has been sub-
mitted by Messrs. Whole-
sale Wireless Co. The
connections to the valve -
legs are completed by four
spring contact - fingers
within the hollow base of
moulded insulating mate-
rial, a secure wiping con-
tact resulting. Incident-
ally, it would bepractically.
impossible to insert the
valve in the wrong orien-

tation in this socket, whilst casual
capacities between terminals are
evidently greatly diminished. The
socket should lend itself to a very
neat arrangement of wiring in a
multi -valve receiver. Finish and
insulation -resistance are both
satisfactory.

Practical

Methods of Neutrodyning
by PEE( W. HARRIS, M.r.n.E.,

appears in

WIRELESS WEEKLY
for OCTOBER -2g.

6d. Every WednesdaT
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ANEW invention of the Western
Electric Company, that will put a
new complexion on Loud Speaker

reproduction.

The " Kone " Loud Speaker, as its
name implies, has been evolved by the
scientific application of two cones, with
the result that absolutely faithful re-
production ,is assured of every musical
note and complete freedom from the
objectionable guttural tones associated
with mcst Loud Speakers of the horn
type.

Order yours now and save dis
t ppointment.

1*.stern L7edric Company Limited
Connaught House, Aldwych, London, W.0.2.

'Phone : Central 7345 (so lines)

WORKS :
North Woolwich New Southgate

Hendon

BRANCHES :
C lasgow, Leeds, Birmingham, Manchester,

Newcastl , Cardiff, Sou' hampton,
Liverpool, Dublin.

MODERN WIRELESS

THE U.S. SUPER TRANSFORME

As used
in circuits

published in

"Modern
Wireless"
and " The

Wireless
Constructor"

Maximum Magnification
without Distortion
THE faithful re-creation of the broadcasting artist

through the loud -speaker devolves upon the
quality of the low -frequency transformers.
These must give ample amplification, but it must
be ainplification without distortion. A transformer
that gives the maximum increase in volume with-
out destroying the tonal quality is the U.S. Super.

The U.S. Transformer's success lies in the ex-
cellence of its design. The core, with no bolts
through it, is packed with finest stalloy iron,
allowing fullest amplification, without hint of
distortion ; winding is done by experts ; terminals
are large and comfortable, with ebonite strips at
tcp and soldering tags. Ratio guaranteed 5:1.

" U.S." TRANSFORMERS
ARE BRITISH THROUGH-
OUT. THE LETTERS HAVE
NO CONNECTION WHAT-
EVER WITH THE WORDS
"UNITED STATES."

2 OTHER

U . S .
TRANSFO RMERS
of High Grade Efficiency
No. 1, suitable for first stage work.

Price 14/6
No. 2, designed for following stages
and power work. Price 11/6
All U.S. L.F. Transformers are tested
and guarantee.
Write now for a copy of the N.P.L.
Chart showing the amplification
curve of the U.S. Transformer.

The Radio Press test reports are
respected in all wireless circles for
their accuracy. The following is a
verbatim extract from the test
report made by A. D. Cowper, M.Sc.,
in " Modern Wireless " on the U.S.
Super Transformer :-

PRICE

18/6
from all dealers
or direct from
the manufac-
turers.

Jill British >

NN,v7 %,

" The present instrument, if the
high quality of the specimen sub-
mitted is an indication, can be
heartily recommended, and indi-
cates the vast strides that have
been made recently in the design
of really effective transformers for
L.F. amplification."

A " 5 to 1 " Transformer that IS " 5 to 1"
THE U.S. RADIO COMPANY, LTD. (wept 2),
Radio Works, Tyrwhitt Road, Brockley, S.E.4
'Phone : Lee Green 2404 Wires : Supertran, Lewis, London.

In replying to advertisers, use Order Form enclosed. 2:4,5
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MHERE are many amateurs whoI are not content with simply
knowing generally how to

construct a set and how the set
works. Particularly in view of the
developments which are taking
place nowadays, many enthusiastic
experimenters desire to pursue the
theory of wireless somewhat more
deeply than they have previously
done. While there are many text-
books already on the market, these
books are often either too mathe-
matical or else deal in too great
detail with certain aspects of the
problem of the theory of wireless.

Filling a Need
-

It is to meet this need in wireless
literature that the latest Radio
Press hook, " Mcdern Radio Com-
munication," has' been produced.
This work, which has been prepared
by Mr. J. H. Reyner, B.Sc. (Hons.),
A.C.G.I., D. I.C., of the Radio Press
staff, is designed speciEcally to
appeal to the student who has a
certain technical knowledge but
who wishes to proceed somewhat
farther. The book is written in
non -mathematical vein, but at the
same time sufficient calculations
are introduced to enable the student
to design his own circuits and
apparatus.

A further advantage of the book
is that many of the more advanced
chapters have been written in such
a way that they may be completely
omitted on a first reading of the
book, without in any way destroy-
ing the sense or the continuity of
the arrangement.

Elementary Conceptions
The hook falls naturally into

several sections. In the first section
the elementary conception of an
electric current is considered and
the properties of capacity, induct-
ance and resistance are dealt with
in detail. The question of alternat-
ing and oscillating currents is then
considered, and the mathematics of
this portion of the subject is dealt
with at some length. This is
important, because it conveys a
very clear idea of what is actually
happening in a wireless transmitter
or receiver, and a clear understand-
ing of the elementary mathematics

. of the various processes is of con-
siderable utility in some of the
more complex applications of wire-
less. Resonant circuits and tuning,

including the important subject of
coupled circuits, are dealt with as a
corollary to this section.

Wireless Transmission
The second section of the book

commences with a very lucid
description of the elementary princi-
ples of radio communication, illus-
trating how a wireless wave is
generated and propagated from
point to point. This is all done
from a non -mathematical point of
view. The principal types of spark
transmitters in use to -day are then
described, and a chapter on 'the
reception of spark signals follows,
in which the general principles
underlying wireless reception are
laid down.

The Valve
The thermionic valve is then

discussed in some detail, the
characteristics and the use of a
valve as an amplifier, detector and -
an oscillator being outlined. This
naturally leads to the use of con-
tinuous waves for radio communica-
tion, and after a brief description
of the continuous wave systein the
various forms of continuous wave
transmitters, valve, arc and high
frequency alternator are described.

Advanced Knowledge
The third section of the book

deals with miscellaneous application
of the art. A considerable space is
devoted to the design and operation
of valve amplifiers, and the question
of radio telephony is discussed.
Chapters_ follow on the use of frame
aerials and direction finding equip-
ment generally, losses in conductors,
radio - frequency measurements,
elimination of interference, high
speed telegraphy, aerials and masts,
and finally a short and somewhat
more technical consideration of the
propagation of the electric wave
around the surface of the earth. In
order to assist the serious student
in obtaining some idea of the valueS
used in practice, a series of examples
is given at the end of the book,
together with the necessary answers.

On the whole we think that this
book will be extremely valuable to
the great majority of wireless
amateurs. It is written in such a
way that the mathematics are very
unobtrusive and can even be
omitted if desired, but they are
there when they are required.
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Pullarc/Doilk
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DOUBLE WHITE RING FOR

MASTER DETECTION
Mullard Double White Ring
Valves have been specially
selected for superior detection.
They are made in two types :
Type D .3 for 2 -volt ac-
cumulators - - each 14/ -
Type D .06 for 2 or 3 dry -

cells or 4 -volt accumu- 16/6
latora - - each

DOUBLE RED RING FOR H.F.

AMPLIFICATION

Mullard Double Red Ring Valves
are designed for real long distance
reception. They are made in
two types :
Type D .3 for - 2 -volt
accumu'ators - each
Type D .06 for 2 or 3 dry
cells or 4 -volt accumu-
lators - each

14/-

16/6
DOUBLE GREEN RING FOR

C.F. AMPLIFICATION
Mullard Double Green Ring
Valves are designed for real pure
tone reception. They will oper-
ate small and medium-sized
loudspeakers. Made in two types :
Type D .3 for 2 -volt
accumulators - each 14/
Type D'.06 for 2 or 3 dry
cellslators

- - each 16/6or 4 -volt ammo -

Ask any dealer for leaflet V .R.26.

Mullard
THE -MASTER -VALVE

Advt.-The Mullard wireless Service Co., Ltd.,
Nightingale Lane, Balham, London, S.W.x2.
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ASTER Valves are not entirely the work
of the electrical specialist. My beakers
and solutions may provoke the mirth
of those engineering demi-gods, but
they know right well that the purity of

their materials and the advantages of certain
minerals are the results of my labours.
I am like all chemists-EXACT,
I want perfection in the materials for my valves
. . . you want perfect reception Then
take the advice of a man who is decidedly
analytical and ask for

Ask any dealer for Leaflet V.R.26 for complete range of Mullard Receiving Valves.

Advt. The 11Iullard Wireless Service Co., Ltd., Nightingale Lane, Balham, London, S. W.12. T.W.1.

In replying to advertisers, use Order Form enclosed. 227
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If for any reason it

,VERY " Utility " Component is
fully and unconditionally

post.
1

unsatisfactory in service,
return it to us and it will be replaced
by a new component by return of

guaranteed.

1

"UTILITY " SQUARE LAW CONDENSERS
are old favourites. Thousands of keen wireless users have already
proved their excellence. The report of the National Physical Laboratory
is equally favourable. Their squate law scale makes close tuning an easy
matter. Fixing is the usual " Utility " one hole method.

%or- 4.....1..--P.H.',

Prices. Vernier
Square Square

Ref. No. Max. Cap. Law. Law,..

W.M.123 .00renF. 12/6 15 /-
W.M.44. .00075mF. 11 /9 14/3
W.M.z24. .0005mF. 10/6 13 /-
W.M.125 .0003mF. 8/9 11/3
W.M.14.5 .0002mF. 7/9 10/3
W.M.46 .000rnaF. 716 10 /-

These condensers are also
at the same prices with
semi -circular plates. If
specify " Standard " type.

*

available
ordinary
required,

"UTILITY" NO CAPACITY CHANGE
OVER SWITCHES

Made to change over any number of contacts. The design ensures that
self -capacity is negligible and contacts are rubbing and therefore self
cleaning.
Made in two Styles-Knob and Lever Pattern,.

Prices (each) Knob.
No. No.

W.M.x3o/i* 3/6 W.M.x47/x
W.M.x3o/2 4/- W.M.x47/2
W.M.x3o/3 5/- W.M.147 /3
W.M.x3o/4 8/- W.51.147 /4
W.M.x3o/5 7/- WM147 /5
W.M.x3o /6 8/- W.M. x47/6

Lever

4/6
5 /-
6/-
7/6

10 /-
10/ -

*This figure shows the number of
poles changed over, e.g., W.13o
indicates Knob type 4 -pole change
over.

Nickel plate finish-Knob type 3d.
Lever 6d. each extra.

WILKINS & WRIGHT,
Works, Kenyon Street,

Ltd., Utility
Birmingham.

COMPONENT"
E.P.S. 3
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30 STATIONS
ON LOUD SPEAK ER

With Bowyer -Lowe Super -Het. made
by Amateur in less than a Week !
That is just one of hundreds
of reports we possess testi-
fying to the remarkable
qualities of the Bowyer -
Lowe Seven -Valve Super -
Het. Users everywhere say
that its power and selec-
tivity are astonishing, yet
an amateur can build it in
less than a week from the
clear instructions and blue-
prints supplied with the
Bowyer - Lowe Construc-
tor's Kit.
The Kit contains the prin-
cipal components required,

including Baseboard ; Drilled
and Engraved Panels for
Instruments, Valves and
Terminals ; complete set of
Bowyer - Lowe Super -Het.
Transformers and new
model Oscillator Coupler ;
Square Law and Vernier
Condensers; Jack, Screws,
Nuts, etc.; together with
full inst7.Ictions, photo-
graphs and full-size blue-
prints of panels and wiring

Order this Kit to -day and
build the set of the year.

BOWYER-LOWE
ALL -BRITISH 7 VALVE
SUPER -HET. KIT £10

Obtainable through good dealers or direct from the

Bowyer -Lowe Co., Ltd., Letchworth
171000-2MMMMMMfflgM@OM023M-g@OMP.1.g1.2r217,1E9a3MgMOOMM

FINcizer,

WIRELESS

H. & B. BACK -OF -PANEL
MOUNTING SLOW-
MOTION COIL- HOLDER
Can be mounted behind the panel
whilst at the same time obtaining the
finest tuning movement. Mounted
on small round base of polished
grade " A " ebonite with aluminium
finished metal work.

Smooth action and absence of
backlash allow the largest coils to be
minutely adjusted.

PRICES.
2 -way .. 5/6 each.
3 -way .. 8 /-

HALL & BRENARD Ltd.
London Terminal Aerodrome, Croydol,

Surrey. 1,1.: Croydon q75.

COMPONENT;

H. & B. SLOW-MOTION
LOW -LOSS CONDENSER
This instrument embodies all the char-
acteristics of a high priced precision
instrument, yet it is offered at a price
within the reach of all. One knob controls
both fast and slow motion, slight pressure
on the knob throws the slow-motion
mechanism out of gear, the condenser
then working in the ordinary way. On
releasing the pressure the slow-motion
mechanism is instantly in operation. It
is one -hole fixing.

PRICES.
'0005 12:6 each. .. '3003 11'6 each.

228 In replying to advertisers, use Order Form enclosed.
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Sangamo

9he New Fixed Condenser
is accurate stays accurate

FIXED condensers are important unts in a radio re-
ceiver and should be carefully chosen for sustained

accuracy. In reflex and other circuits where capacity
is a critical factor, accuracy in the fixed condenser. may
make the great difference between a set that performs
perfectly and one that is uncertain as the weather.

Sangamo Fixed Mica Condensers are guaran-
teed to be accurate under all temperature and humidity
conditions. Neither the intense heat of soldering nor
the rain -soaked atmosphere will impair their accuracy.
Even at the seashore, where the salt air creeps in to
change the capacity of exposed condensers, the accuracy
of the Sangamo is not affected in the least.

Moulded in smooth brown bakeite, the Sangamo
Fixed Condenser is most pleasing in appearance.

Sangamo Condensers are made in all standard
capacities, and are suppled with or without grid leak
clips.

Ask your usual supplier to show you the Sangamo
Fixed Mica Condenser. If he doesn't yet stock it, send
us his name and address and we will send you the name
of the nearest stockist.

TRADE INQUIRIES INVITED.

0.0001-0.01)09 mfd.
0.001 -0.009 mfd.

... 2/6
3/ -

THE BRITISH SANGAMO Co., Ltd.
Ponders End, Middlesex.

Radio Parts

NOONOONO0M001100.001001100100110051001,00100111
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remarkably low prices

osm
INDUCTANCE COILS

The table given below shoWs the results
of tests carried out by the National
Physical Laboratory. As will be seen,
the Self -capacity of these coils is ex-
ceptionally low, particularly in the
coils used for the B.B.C. waveband.

Induc-
Coil
No.

tance
Micro-
henries

Self-
Capac-

itv
to/mfds.

Approx. Wave Length
Price
each0001

mfds.
.0005
mfds.

.001
mfds.

20 12.5 9 70 150 210 3 6

25 25 9 100 215 300 3 6

35 50 10 145 300 425 3 6

40 100 10 200 425 600 3 6

50 150 10 245 520 735 3 6

75 300 10 340 740 1040 3 9

100 700 11 530 1130 1590 4 8

150 1000 16 640 1360 1900 4 8

175 1400 18 765 1610 2250 4 8

200 2500 17 1020 2150 3000 5 4

300 5000 24 1490 3060 4260 6 6

400 MOO 28 2030 4130 5740 8 6

In addition to Low Self -capacity " Cosmos"
Strip Coils have a Low H.F. Resistance,
Minimum Ohmic Resistance, are sound in
construction, entirely enclosed, and neat in

appearance.
NOTE THE LOW PRICES

0

0

E

0

m

0O METRONICK SUPPLIES LTD. no
O (Proprietors : Metropolitan -Vickers Electrical Co. Ltd.) 0
61 4, Central Buildings, Westminster, London, S.W.1
M 0

0
10011001100,00[00W0010010010010011001GCREEN

In replying to advertisers, use Order Form enclosed. 229
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SIMMONS.

VIICTOREA\ P1 00

for better radio efficiency
The long and specialised experience in designing
and manufacturing radio apparatus that is behind
each of the Victoria Products places them in a
class of high technical excellence and practical
efficiency that few .can equal. For better results
incorporate Victoria Components.

THE VICTORIA VARIABLE GRID LEAK
and VARIABLE ANODE RESISTANCE

(Illustrated above)
The exceptional features of this component make it
superior to the many grid leaks now on the market.
It has a resistance variation of * meg. to 5 megs.
obtained by a single rotation of a Dial engraved to
present readings of variation of It. megohms. Metal
to metal contact. Wire wound. Resistance element
always consistent and packing impossible. Positive
contact. Self -capacity practically zero. It is one -
hole fixing. Something entirely new.

1N SIS

on

VICTORIA

PRODUCTS

from

all

Dealers

Victoria
V

Price 7/6 each
VICTORIA LOW -LOSS CONDENSER

Observe these Points of Saprri.rity
Lowest losses. MM. capacity 4 micro -micro farads.
Greater wavelength range obtained than in any other
type. Spring contact. Ball bearings. Vanes insulated
by ebonite supports outside the electrostatic field.
Sturdily constructed. Highly finished aluminium end
plates, nickelled supports and brass vanes. A really first-
class condenser, particularly ideal for short wavelengths.

PRICES
.. 14 9

.00075 .. 16/8 .0003
.0002 13/0

Fitted with Vernier Dial and precision ertension handle
2/0 extra on prices quoted above.

THE -VICTORIA VERNIER DIAL
You can obtain a micrometer variation of the whole
condenser by using the " VICTORIA " VERNIER
DIAL, which has a ratio of 300 to r, obtained by a
precision screw motion. No gears, therefore no back-
lash. Coarse and fine tuning provided for. Suitable
for use with any standard condenser or A 19
yariometer. Price

Electrical (Manchester) Ltd.
ctoria Work, 0 ,kfleld Road, Altrincham, Cheshire

Barclays Ad

230 In replying to advertisers,

FROM ALL WIRELESS DEALERS. -
SOLE DISTRIBUTORS, United K ingdon

THE WHOLESALE WIRELESS CO.,
103, FARRINGDON ROAD, LONDON, E.C.

Coloniesc and Dominions:minions:

HOUSEA. VANDAM, WESTMINSTER,A L.,(3 NDON, S.W.

Every day more and more wirelcE,
users are finding out what al
immense improvement in reception is
effected by the new GECOPHO E
Super -Capacity H.T. Radio Batteries.
These Batteries are the latest
development in BRITISH battery
mahufacture and are distinguished for

LONG LIFE
LARGE CAPACITY
SILENCE IN USE and
MINIMUM INTERNAL

RESISTANCE

FManufacturers: foe General Electric to., Ltd.. Magnet House, Kingsway, W.0

Super -Capacity High Te sion RADIO BATTERIES.

GECoPHONE
Prices from 7 /6 to 27 /6.

Sold by Wireless and Electrical Dealers everywhere.

use OrderOrder Form enclosed.



November 1925

Silent in Operatiart
.........

TheYesly
Combined Grid Leok,
cmd Condenser

" As silent and sure in operation as the
British Navy."

THIS was the spontaneous opinion of a
keen radio amateur who purchased
and tested the New Yesly Combined

Grid Leak and Condenser.
The undoubted value of a really efficient

grid -leak and condenser unit cannot be over-
rated when you want the very best results
from your set. The Yoily combined component
is specially designed for efficiency together with
economy of panel spaCe while both condenser
and resistance are of guaranteed values.

Both components are mounted between
substantial spring clips which allow of the
rapid change of either for the comparison of
results.

The grid -leak is absolutely silent in opera-
_ tion and, both this and the condenser are of
excellent workmanship. There is little doubt
that this novel type of combined component
will eventually displace the older patterns.
Tabular Grid Leak (2 meas.) and Condenser
(.0003) complete. 3/9 each.

Other Values to Specification.
A Reveation in powerful and se'eetive tuning
has been achieved by the " YESLY " ECLIPTIC
COIL HOLDER. Ask your dealer for information.

" Yesly Components, including the above, will 132

exhibited at the Manchester Wireless Exhibition.

LOOK FOR THE NAME
REGISTERED BETTER

TUNING!

GREATER

VOLUME!!

Ask for Leafle
entitled " Yesly

TRADE MARK Tutting."

Obtainable frotn your local dealer. If you have any difficulty write to-

ENGINEERING SUPPLIES LTD.
235, Blackfriars Road, London, S.E.

In replying to advertisers,
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e Dry Cell Wye
IF you are not satisfied with the power of

your Valve Set, try a Cosmos D.E.ir
Valve. It will handle far more power

than other valves used with Dry Cells. It
is- also suitable for use with- a 2 -volt
accumulator.

Combined with the above feature is the
considerable advantage obtained by reason
of its very robust filament. The D.E.ii
Valve will stand an extraordinary amount
of rough usage, and it is safe to say that it
would be extremely difficult to break the
filament without breaking the bulb.

Add to these points the fact that the D.E.II
Valve is capable of handling a large output
without distortion and you understand why
this valve is called " The Dry Cell Loud
Speaker Valve with a Long Life."

YouYou will improve your reception by using-

COSMOS
DULL

EMITTER
VALVE

Price

12/6
Obta:';u1ble from most W fireless Dealers, Wholesale from

METRO-VICK SUPPLIES, LTD.,
4, Central Buildings, Westminster, S.W. 1.

The Dry Cell Loud Speaker Valve with a long life.

use Order Form enclosed. 231
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CLARITON
LOUDSPEAKE

F.

RS
enable you to appreciate the pleasure of perfect
reception and to ohtain that sweet purity of tone
so dear to all music lovers. They stand un-
equalled in quality and service, and are
recognised as a true example of ,faithful sound
reproduction.

SENIOR MODEL CLARITONE
LOUDSPEAKER

2000 ohms-W 290.

£5 0
Junior Model Claritone

LOUDSPEAKER
2000 ohms-W 295.
120 ohms-W 296.

£2 : 15 : 0
CL4R1TONE

HEADPHONES
20/-
W 216.

120 ohms-W 291.

0

 Supplied by all reputable dealers.

Sole Agents:

ASHLEY WIRELESS
TELEPHONE COMPANY

69, Renshaw Street, Liverpool
Telephone: 4628 Royal. Telegrams : "Rotary, Liverpool."

THOSE who have not -tried a " 6-6o " have yet a great
deal to learn of purity of reproduction and volume.

The Molybdenum -Thorium filament of this remarkable valve
and the special construction of grid, give Volume without
distortion so that the Valve can be worked always under
ideal conditions. The " 6-6o " is a sensitive detector, as well
as a high efficiency amplifier. The Ideal Loud -Speaker Valve.
MolYbdenum and Thorium used for
the filament of the `:6-6o " gives
remarkably High Electron Emission.
Filament volts a Current o.3 amps.

PRICE

"6-6o " works at low temperature-
this means long life for filament and
low current consumption.
Write for literature giving particulars
of this amazing Valve, & testimonials
which will be a revelation to you.

soroVIET
AMPLIFYING &RECTIFYING

Yoar deal2r can supply. In case
of difficulty, write the Makers. VA IN Eli

THE

ELECTROI,

CO., LTD.,
TRIUMPH

HOUSE,
REGENT
STREET,
LONDON,

W.(

PRICE 8/-

R.M.C. High -Frequency
Transformers of the
highest possible grade in
solid ebonite.

The windings are carried
on a series of slots in the
recognised form.

The 300-600 metre size
will bring in all British
Broadcasting, while the
1100-3000 metres will
give you Daventry, Ra-
diOla and Eiffel Tower.

Any dealer can supply you,
or will be sent post free from

The Ryall Manufacturing Co.
38a GOLDSTONE VILLAS, HOVE

232 In replying to advertisers, use Order Form enclosed.
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, The Arc

a comparison with a Grid Leak.

P OU of course are familiar with the arc
light. You've heard the hissing sound
peculiar to it when in action. Have

you noticed a similar noise when operating
your radio receiver ? The Grid leak is the
cause I Grid leaks made of carbon, graphite
or impregnated paper are totally unsuitable
for the pure reception of broadcast, for
this reason. If examined under the micro-
scope, such grid leaks look like so much
coarse sandpaper, and when current passes
through them a minute arcing effect occurs.
This is too small to be seen, of course, but
it sets up a hissing, rushing noise that com-
pletely spoils the reception of signals.
This noisy background can be entirely eliminated
if the "Bretwood" Variable Grid Leak or Anode
Resistance is used. It Is constructed of such
material that current flow is perfectly smooth and
uninterrupted although it provides a high steady
resistance.
The `Bretwood" gives accurate readings con-
sistently from 10,000 ohms to 100,000 ohms.

Light

PRICE, 31- With Condenser (as illustrated)
Postage 2d. 4, 6. Postage 3d.
Other guaranteed Bretwood We are shortly putting on
Specialities include :- the market the following new
The " BRETWOOD " and interesting Bretwood
FilamentResistance. Price 5/- products :

Postage 3d. Bretwood SuperHet. Trans -
The " BRErWOOD " ntl- former (Tunable). Bretwood
Capacity Snitch. Price 5/- Super -Het. Oscillator.

PO5 tags 3d. Bretwood Variable Low Loss
The " BRErwooD" Condenser. Bretwood Vari-
Anti-Capacity Valve Holder. able Low Loss Condenser
Price 1 /9. Postage 3d. (Geared). .

BRETWOOD LTD.,
12-13 Londmi MP/43, Maple SI., Lo !don, W.1

//11/1111111111111111111

Down In The Base
lies the secret of " Sparta "
supremacy - the tone modulator.
Provided with six stops, it allows
perfect tone control throughout the
whole range of vocal and instru-
mental reproduction. And the
result is supremely good Loud
Speaker reproduction - whatever
the broadcast entertainment.
Ask your Dealer for a demonstra-
tion, and let your own ears prove
that the " Sparta " is different.

Type "A," rzo ohms.
Type"H.A.," 2,000 ohms.
Type " H.H.A.,"

34 1500o
ohms.

The "Little " Sparta,
55/ -

Every component used
in the " Sparta " is the
outcome of equally care-
ful thought-it is, in
fact, the co-ordination
into one instrument of a I
the worth -while features
in Loud Speaker con-
struction.

Type " B," X20 ohms,
15 151.

Type " H.B.," 2,000
ohms, 38.

Type " H.H.B.," 4,000
ohms, it

All Type " B " Speakers
are characterised by the
patent 6 -position tone
selector. This consists of
an ingenious arrangement
of blocking condensers,
which smooths away
all trace of harshness,
resulting in a remarkably
pure distinctness of tone.

R'T
LOUD SPEAKER
Fuller's United Electric Works, Ltd.,
Woodland Works, Chadwell Heath, Essex.

In replying to advertisers, use Order Form enclosed. 233
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For perfect results we
thoroughly recommend
with this set the Ericsson.
Super -Tone JuniorLoud.
speaker. Very pare and
clear. Stands 154 ;n.
high.Diam. of Bell Viin.
39 /6 complete
with lead.

This is the transformer- -
the Ericsson. which has
made the Family Loud-
speaker Set such a
success. Wonderfully
Powerful in amplification
set distortion is totally'
asent. Ratios .1 : 2, 1 : 4.

Price, 1716.

A real Family
Loud Speaker Set

THIS is the moderately -
priced, reliable good quality

loud - speaker set you've
been seeking. A real Family
Set. Splendid loud -speaker
reception of remarkable volume
and purity on two valves. Most
handsome in appearance, as
illustration shows. Well -made
and enclosed in oak cabinet,
thus safeguarding against
damage and dust. Nickel -
plated fittings. Gives good, pure
loud -speaker reception up to
20 miles from any main B.B.C.
station and 15o miles from 5XX.
Price, £10 15s., plus 25s.

Marconi royaly.

Write to -day lefore the rush. Ask for lists
containing information on receivers, cry=stal
and valve, loud speakers, headphones,

parts. etc.

THE BRITISH L.M. ERICSSON
MFG. CO., LTD.,

67/73, Kingsway, London, W.C. 2

Agents everywhere.

Family
Loud Speaker Set.

nm

November, 1925

FILAMENT CONSUMPTION
 1 AMPERE

For a FIVE -VALVE RECEIVER.
Can You Beat This ?

The price compete with Loud Speaker and all accessories

is only g 1 8 -1 0-0
NO REACTION and NO TRANSFORMERS
and therefore TRUE REPRODUCTION.

Requires no connections outside the cabinet, and can be
moved from room to room. It will operate anywhere within
a 25 mile radius of any Broadcasting Station.
Demonstrated at our Showrooms or in your own home
without any obligation to purchase.

IDEAL FOR FLAT DWELLERS.
For full particulars of this set and many constructive sets
writeforour new Cet ilogue-"SALIENT FEATURE S "-
an 8o-pag6 Booklet containing a quantity of useful informa-
tion, data, tables, etc., in addition to price lists-Price 6d.,
refunded on first purchase. Cabinets, Panels, and Com-
ponents supplied for all Radio Press Sets, and also Cabinets
to your own design and specification in the best hand -made
work.

" S. A. CUTTERS " LTD411,

18, BERNERS ST., LONDON, W.1.
Telephone: Museum 6273.

Build better with H.T.C.Parts
FOR THAT REFLEX.

For such Circuits as the S.T.roo,
in fact for all reflex circuits using
crystal rectification, the H.T.C.
Fixed Detector is ideal. We find
the " hot -spot" and test it on
actual broadcast. You simply
Mount it-under the panel if you
wish-and it will do the work as
no other can do. The H.T.C.
Fixed Detector employs a pro.ed
mineral crystal combination.
Remember, it is a permanent
detector.
H.T.C. Fixed Detector .. 3/6
Detector with Clips .. 3/9
Complete with Ebonite Base,

Clips and Terminals .. 4/6

It is wise to select radio components that
have been proved by popular use to be of
the highest radio efficiency. Such component s
are the H.T.C. products. Experienced experi-
menters and constructors have, by comparison
with components of other makes, proved
H.T.C. products to be all that we claim, and
have thereby been eminently satisfied.
H.T.C. L.F. Transformer cf proved merit 15/ -
Give your set range by fitting H.T.C. Low
Capacity Valve Holders. For mounting the
foir-pin valve and the popular plug-in H.F.
Transformer you can only expect the best re-
sults if you use the H.T.C. Low Capacity Valvo
Holders. Co zered by our patent No. 222545.

Type A (above panel) 1/3
Type B (Ccard mounting) 1/9
Type 0 (Ir-iovi /6

4 1'i4 * Type Ii (drackvt) ......270
' -.. -- - ''''' ...t. Type F (doard with base and tags 2/9
v -

944 Type O (Bcard with base anti terminals) 2/6
Insist upon H.T.C. Products at your dealers,

H.T.C. - Electrical Co., Ltd.
- Telephone : Battersea 374.

.4 2-'.a' geucdaries Rd., Balhais, London, S.W.12

Barclays Ad.
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A.C. MODEL
Output 6 amps. 9 volts. Complete
with Pole indicating Ammeter and
all connecting leads and adapter.
To standard voltages 100/110,
200/220, and frequencies, 50/60.

16:6:0
Other voltages and frequencies extra.

"ELLA"
BATTERY CHARGERS
WORK FROM A LAMPHOLDER

IN YOUR OWN HOME
D.C. MODEL

Output 5 amps. 9 volts. Machine only.
£5 12s 6d. With Switchboard and Pole
Indicating Ammeter and Regulating Re-
sistance as illustrated ... £6 15s. ed.

" ELLA" Battery chargers save their
cost many times over. --=

Write to Dept. " A " for descriptive leaflet.
Trade supplied.

For further particulars write to-

LIONEL ROBINSON & CO. _=

3a, STAPLE INN, LONDON, W.C.I.
Telephone: Holborn 6323 (2 lines), :73

E:=1111111111111111111111111111111111111111111111111111111111111111ffilffill11111111111111111111111111111111111ffifflifF

ETHERPLUS4

RADIO ACCESSORIES
ENSUREPERFECT= 1RECEPTION

Variable Brass Vaned
Low Loss

CONDENSERS

Brass Pointer under Dial. Heavy
Gauge Brass Vanes. Brass Pig -tail
Spring Connection on Rotor. Latest
type Friction Washer. All metal
parts highly polished. Loss is

practically negligible. Construction
and finish of the highest grade.

RETAIL PRICES.
Without Vernier. ith Vernier.

No. Capacity. Price. No. Capacity. Price.
VV/8; .00025 10/- W/ 87V .00025 11/6
W /84 .0003 11/- W/ 88 V .0003 12/6
W /85 .0005 11 /- \W/89V .0005 12/6
W/85 .00t 14/- W/9oV 15/6

From all dealers or post free from

M.&A.W., 9-15, Whitecross St., London, E.C.1
Full illustrated list of " Etherplus " Components post free on

application.

MODERN WIRELESS

" This time
I used

Glazite

The more complicated
the circuit, the more
important it is to use

ZIT
-BRITISH MADE REGD.

COL.OURED CONNECTING WIRE
Red, Yellow, Blue,

10 ft. Coils
1/2 Per

Coll
s.wg.Supplied b-all Radio Dealers ----

Genuine Glazite bears
this Seal which

guarantees quality.

2ftlengths
Per Packet I4.,Issorkd Colours 10

6swg
Write fbr

Descriptive leaflet

Makers of
Electric Wire for
over forty years.

THE LONDON ELEC1RIC WIRE CO. & SMITHS, LTD.

Playhouse Yard, Golden Lane, London, E.C.1
Tetegrims: Eleetr'c, Lonchii. Telephon* s Clerkentrell 1388, 1389, 1390,1391.

In rePlying to advertisers, use Order Form enclosed.
31.1W
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I am still
here yea after 25

ra of hard
work AND SUCCESS.

Why? Because I have
helped thousands of PeoPle

to better their positions socially
and financially. I am assisted by a

large and expert etaff and the advice we
eive is sound. If we cannot help you we will

say so; if we can we will tell you how. We have
RE E 'booklets netting out the possibilities in connection

with each of the subjecte shown in the lists; send for the one in
which you are interested, or ask for MY PRIVATE ADVICE, which also

is free. You incur no obligation.

Have You ANY Ambition ?
The Bennett College specialises in ell Exams. in the following subjects, and guarantee,
tuition until successitiL Most moderate charges, payable monthly. All text books

EXPERT TUTORS FOR EYERYTECHD
free. No extra fem.

NIECAPL_coARoTt.DEPARTMENT.
COMM PECIAL TECHNICAL

arntricu anon Town
Advert. Writing

ArcSIC .cecLura Drawing
Building Construction Metallurgy Planning

Accoun.ancy

Salesmanship Clerk of Works' Duties Mining Wireless
Auditing Banking Boiler Engineering Mine Surveying
Book-keeping
Commercial Arithmetic

Boiler Making
Chemistry

Motor
Architecture WTMaoerTagaeprahy'

Commercial Law Civi Engineering Pattern Making Course
Company Law Concrete and Steel Sanitation
Costing Economics DElectricity

Engineering
gS hipcbinild'nt,1...ring

English and French
Executorship Law Foundry Work Surveying and
Foreign Exchange Internal Combustion Levelling
Modem Business Methods Engines Telegraphy and
Secretaryship Marine Engineering Telephon-
Workshop Organisation Mathematics

I ENGINEERING DICTIONARY, Part One Free,..... .***

To extend the name of the Bennett College we
am publishing an Illustrated Encycloyiedlc
Dictionary of Engineering, Civil, Motor,
Elect.. Mech., etc., You may

I have Part I FREE. Send
for Part I to -day. You
are under no obli-
g

at

i on .

WE
00'..0** TEACH

BY POST.

Write for
booklet

M.W., free
on request.

"TANGENT"
"tie Better Coil I

Know in advance
just what you areg ,ing to buy-and
why.
In the first instance, coils
must be really efficient. There
is no mystery about the
efficiency of the Tangent Coil:
the special method of winding
allows a larger gauge wire
to be used, which naturally
offers a minimum resistance
to high frequency currents.
There is ample air spacing
between the windings, re-
ducing the self -capacity to a
minimum. The tuning is ex-
tremely sharp.
Finally there is the quality
of the coil; a sound mech-
anical job, substantially
built on a stout frame.
Made to fit all standard coil
holders.
See Tangent - The

Better Coil. Now.
Most good houses
sell Tangent Fit-
ments.

AD I 0

1

yl
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DRY B CBATTERIES CPS

No. 1 W.
Standard Pocket
Lamp Size -
4i volt with
patent spiral
wire terminals
and plug sockets
to take Wander
Plugs.
Note doz. = It

volts.

Used units replaced
easily.

Connect asillustrated

To connect in
Series insert
straight Ter-
minal in Spiral
of next battery.
Bend spiral and
thus ensure per-
manent electrical
connection with-
out soldering.

Guaranteed
BRITISH MADE

at our.
Watford 'Works.

Patent No. 24.12760.

PRICE CARRIAGE PAID 7/- PER DOZ., WITH PLUG

Prices in
lude Wan-

der Plug.
Carriage

paid.

No. 2W, .6i volts, 3 volt tappings. Price 3/ -
No. 4W, 36 6/6
No. 5W, 6o 12/-
No. 6W, 9 volts, Grid, xi volts tapping 2/3

BRITISH BATTERY CO Ltd.
CLARENDON ROAD, WATFORD, HERTS. (Telephone .. Watford 617.)

Rarer, e 1029

High -Class

E'ectrical

Measuring

lustrumen's

of every

Description.

ACCURACY

tIPRECU3ION
.)(46  ',U),

SUPRECISION Radio Testing
Set, Model 999.

Thic instrument is specially designedfor
Radio research experime ital work, demanding the most extreme
limits of accuracy and sensitivity. The voltmeter takes only 3
milliamperes from your H.T. Battery compared with coo times
that amount using inferior instruments.
Fitted with standard calibration adjustment, zero adjustment,
mirror scale. Dead -beat action. Ranges 120 volts (res. 40,000
ohms), 22 volts (res. 4,000 ohms), 12 milliamperes. 6 amperes.
Price complete in walnut case, 41 in. dial. £4 4s.
External 240 volts, resistance box, if required, r3s.
Smaller model, No. 103, 2, in. dial, ranges 120 volts, 6 volts, 3 ma.,
I2 ma., 220 ma., 3 amperes. Price 462 109.
Illustrated catalogue of all types of radio instruments sent free on
request. '

Established 18.72 F. C. HEAYBERD & CO Makers.)
( Instrument

GENT & Co., Ltd., Faraday Works, Leicester 8 /9, TALBOT COURT, EASTCHEAP, E.C.3.
Telephone : ROYAL 4682

234 In rePlying to advertisers, use Order Form enclosed.
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MAKE YOUR OWN ELECTRIC LIGHT.

TlIese wonderful Dynamos
Bgpt brilliantly 4-6v, lamps
and are easy to work. " De
Luxe " model. 5/6, post 6d.
(Usual price 7/6). List free.
G RUNS (dept. "P.M.), 65,
Long Acre, London, 11'.C.2.

ROCKWOOD S PI NTITE WRENCH ES
IDEAL FOR THE RADIO CONSTRUCTOR

$

Wr;ie For Pamphlet M.W.

ROCKWOOD Co 1-T.13
147 Queen Victoiria St. LONDOM

WIRELESS CABINETS
(GuaraWeed).

Malrog 14x9 Panel 39 '6
12:0 366

Fig. Oak, 14x9 36 6
12x9 33,6

(Carriage 3/6)
Send for Catalogue.

G. A. HANCHARD,
26, Page Street,
Westminster, &W.I.,.

ANGLO-AMERICAN SIX, as designed by
Percy Harris. First-class components ;
oak cabinet. Inspection and demonstra-
tion by appointment. No reasonable offer
refused.-Apply " Owner," 28, Dorset
Street, London, W.1.

TRAVELLERS calling on radio dealers re-

quired to carry a first-class range of

additional lines. Attractive commission.-Box

4'722, C. Vernon & Sons, Ltd., Advertising
Agsnts, Liverpool.

REPAIRS
TO HEADPHONES
TO LOUD SPEAKERS
TO COILS

Rewound to any Resistance and
made equal to new. Price
quoted on receipt of instruments.

Prompt Delivery.
THE VARLEY MAGNET CO.
(Dept. M), WOOLWICH, S.E.18

Established 26 years.
'Phone: Woolwich 888.

PATENTS, DESIGNS AND TRADE MARKS

J. S. Withers & Spooner,
Chartered Patent Agents.

Staple Hone, Td, "Improvably,"
514- 52 Chancery Lase, MTh. Landau,

Landau, W.C. Td. 480 Holborn

Cabinets made to order
It well repays (before you build) to get

PICKETTSCABINET ESTIMATE
Panels and complete accessories

supplied.
SEND SIZES FOR ESTIMATES

AND CABINET DESIGNS.
PiCKETT BROS. (WM) WORKS

Bexley Heath, nr London.

MODERN WIRELESS
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W!N you choose the Eureka, you buy
nething more than a mere Wireless

Component. You buy character-an ideal.
Back in 1922, when Broadcasting was just commencing
to awake the imagination of the public to its immense
possibilitioi; two scientists commenced to design what,
in their opinion, should- be the finest Transformer
that money could buy.
They realised that it would be costly-because all
worth -while things are costly. They knew that their
task would be long and arduous-because the very
nature of their quest necessitated research along virgin
paths. Their strength of character enabled them to
overcome all obstacles. The Eureka Concert Grand
was the result. This fine instrument has now been
followed by the introduction of the Eureka Baby
Grands and the Eureka Reflex. The same high ideals
-the same splendid craftsmanship-the same superi.
ority of design-but at a price within the reach of all,

Eureka Concert Grand . . 25/- No. 2 . . 21/.
Baby Grand, Nos. 1 and 2 . . 15/. Reflex . 15/.

z,
pi.0

J,
roNiSte ......"

4t) ,-7 : 24 t
0* 13,1v,

V4,14Wr76K,,t, -v. ,W.- r _44041.01A ri',WACIAVt..'41143%, AV-64.%W.--N4-1A47,-,...WW-11P.
Advertisenient of Poitable Utilities Co. bel.;fisher St.. W.C. Gilbert Al
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NO NEED TO PAY MORE
We told you this in 1924, and the reduction of high
prices proves we were right. We are telling you again!

HERE ARE THE RESULTS OF MODERN
METHODS IN PRODUCTION:

THE STELLA SQUARE
LAW CONDENSER.

The Stella Variable Square Law
Condenser is a masterpiece of
modern methods applied to the
production of quality components.
Moulded ebonite end plates-one-
hole fixing-unbreakable bakelite
knob and dial-rigid construction,
straight line tuning. No finer
value on the Radio Market to -day.

PRICE.
'0005 mfd.

6/-

01'03 mfd., 5 9
'001 add., 7 1

THE WEMBLEY LOUD
SPEAKER.

This marvellous speaker
has received praise from
all parts of the world,
and only needs hearing
to prove its value. It
has a diaphragm
and a real loud -speaker
unit. Every detail of
manufacture has been
studied. Repeat orders
prove its worth.

PRICE.

201 -
In crystallised black finish.

THE BIG STELLA LOUD SPEAKER.
A triumph in musical and artistic achievement .. 50/

STELLA HEADPHONES.
Stella 'phones are guaran-
teed. They have ac-
chieved a world - wide
reputation for better
and louder reproduction
than any other 'phones
on the market at the
same price.

PRICE.

STELLA 'PHONES.

15/-
WEMBLEY 'PHONES.

14/6
Ask your Dealer for STELLA Products. Don't to
put off. We will send any goods carriage

SEND FOR OUR LISTS.

Money Refunded if not satisfied.

STELLA - PRODUCTS
31- 37, WYBERT ST., LONDON, N.W.1.

I -
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-Lfiff Mansbridge
LL Condenser

E have pleasure in announcing that
the genuine Mansbridge Condenser,
originated and designed by Mr.

G. F. Mansbridge over 20 years ago, will
now be manufactured by the Mansbridge
Condenser Co., Ltd., under the wgis of
Mr. G. F. Mansbridge himself, and mar-
keted with the full backing of the Dubilier
Condenser Co. (1925), Ltd.

No Condenser of the " Mansbridge " Type
is a genuine product of the Mansbridge
Condenser Co. unless the words " Mans -
bridge Condenser " are plainly emboss61
on the metal case. The colour of the
case is maroon.

The capacity is plainly marked and is
accurate to within fine limits, and nickel -
plated screw terminals are provided for
making connections.

In your own interest you should see that
when you require condensers of this type
you

Specify Mansbridge
Prices and Capacities.

Capacity. Prices,
0.05 mfd. 2/6
0.10 2/6
0.20 2/8
0.25 3/-
0.30 3-
0.40 3//3
0.50 3/6
1.00 4/-
2.00 5/-

REGISTERED TRADE MARK

DUE LI ER
CONDENiER CO (1925) LTD

ADVT. OF THE DUBILIER CONDENSER CO. (1025). LTD.,

DIICON WORKS. NORTH ACTON, W. 3.

'Phone : Chiswick 2241-2-3.
E.P.S. 2.

238 In replying to advertisers, use Order Form enclosed.
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Picketts Cabinets
SENT ON APPROVAL.

Beautifully Polished Mahogan3.
For 12 x 22 Panel .. 481-

12 X15 155f-
I2 X 1g .. 65,-

Estimates, Lists and Designs
free-Send Sizes !

Panels Drilled and Engraved.
Picketta Cabinet (MM.)
Works. Bexleyheath, S.E.

Model de Luxe
Polished

Accessories
Post Free.

PRIG[ 2/9 EACH
VIM ONE NCY

IN CARTONS

F"DECK0,....1
RADIO KEYSWITCH

EASILY FITTED PREVENTS
INTERFERENCE, LOCKS SET

STAINABLE FROM ALL THE BEST DEALERS

rvoU LC/ At%
911 CURSITOR lap

CHANCERY LANE LONDON. 

W.R. & S.
BROADCASTING GOOD VALUE
WIRELESS SS ID 9, Model 44 ins. high
CABINET As. No. 1. 20 wide

8 deep

Carr. Paid
Gt. Britain30/ -

Top compartment xs ins. high
enclosed with two doors.
Under divisions Si ins. and
12 ins. high. Made of choice
timber stained and varnished
Light, Medium or Dark Oak.
Build your set in this cabinet
and you will be delighted.
LARGER SIZES same height.

23 ins, wide 1C 23 ins. wide An/.
to deep do//. 13  deep -I
Two doors to bottom shelves, 4/6 extra.

WM. RIGBY & SONS., 6 Kendal St., PRESTON.

rioutaaiati

Flexible Steel Wire Rope
Forme where strength and strain is
required. Extremely flexible and easily
handled on pulleys.

Breaking Price
No. Diameter. Strain I00 ft,

0 5 Cwt 4/6
3/320 10 ,, 6/-

51 5/32 25 ,, 10/-
52 3156. 35 12/-

st,a!ners double ended, foe use with
above 94. each, 8/6 doz. Orders of 10/ -
and over Carr. paid, otherwise please
add 9,1 extra.

SMITH & ELLIS, Ltd.(Dept. 85),
11, Little Britain, Aid3rsatte Street, E.G.I.

To Wireless Traders, Dealers, and Electricians'
THE SALE ROOMS.

13, HIGH HOLBORN. W.C.1.
HENRY BUTCHER & CO.,

Will sell by Auction on
THURSDAY, NOVEMBER 19th, 1925, and

following Day, at 11.0 a.m. each day,
EX -GOVERNMENT SURPLUS

WIRELESS AND ELECTRICAL STORES AND
ACCESSORIES,

Including 7.500 Dull Emitter Batteries, 4.000 
2 M.F. Condensers, 150 Variable Condensers. 200
Dubilier do., 2,000 Pairs Headphones, 2,000 Single
Earphones, 300 66 -Volt Dry Batteries, 2,500 Ellison
41 -Volt Batteries, 1,000 2 -Volt Chloride Accurnm-
lators,. 200 2 -Volt, 50 -Amp. Accumulators, 1,500
Assorted Electric Switches, 1,000 Strips of
Switches, 10,000 Stalloy Diaphragms, 20 Assorted
Electric, Motors,. 100 Loud Speakers, 300 Crystal
Sets, 80 2 -Valve Receiving Sets, etc.. etc.
ON VIEW NOV. 18 AND MORNINGS OF SALE.

Catalogues (when ready) ; from Messes-,
HENRY BUTCHER Sr CO.. Engineering, and
Electrical Auctioneers, Valuers and Surveyors '

63 and 64, Chancery Lane, London, W.C.2.

MODERN WIRELESS

What Others Think.
T would be easy for us to write an advertisement
telling you all about the sterling merits of the
M.L. Transformer.

We think it is the best transformer that has
ever been placed on the British market. Perhaps

that Is only natural since we are so interested in it. But here
is what someone thinks who has no interest in the M.L.
transformer, other than that of a satisfied user.

His testimonial is entirely unsolicited. Here is what he
says:-

" As you are aware, I have tried out practically every
make of L.F. Transformer available to the amateur,
and, in' my considered opinion your latest production
is superior to anything I have previously tested."

The 1:6 ratio is used for amplification after a crystal
rectifier. The 1:4 ratio is used for single stage L -F Amplifi-
cation. The 1:2-6 and 1;4 ratios are used respectively in the
first and st cond stages of two -stage amplification.

Price 25/-
S. SMITH & SONS (M.A) LTD.
179-185 Great Portland Street, London, W.1
-Telephone: Langham 2323 Telegrams: " Speedomet, Telew, London"

Also at Birmingham, Manchester, Glasgow and Belfast.

SoSMIM=0 SONS (MA) LTD
LPS44

In replying to advertisers, use Order Form enclosed. 239
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NEW KIND OF COIL
Science has discovered a new inductance principle
that is bringing astounding results. Now you can
apply it to your present set through new type coils
known as ERLA " Balloon " Circloids.
Thousands of tests and experiments were necessary
before the circloid was finally perfected. Leading
radio engineers worked night and day in order to
develop a coil that would correct the four vital
weaknesses of present sets. At last they were
successful.
When circloids are used, results you think impossible
are obtained with surprising ease. Note especially
the four that follow :-
1. Greater Distance. Circloids have no measurable
external field to affect adjacent coils or wiring
circuits. This makes possible higher amplification
in each stage with increased sensitivity and greater
range.
2. More Volume. Higher r.f. amplification enables
circloids to bring in distant stations scarcely audible
in ordinary sets with volume enough on the loud-
speaker to fill an auditorium.
3. Increased Selectivity. Circloids have absolutely
no pick-up qnalities of their own , only signals
flowing in the antenna circuit are built up.

ERLA ERLA ERL9 ERLA ERLA ERLA

INSTANTLY BRINGS FOUR AMAZING IMPROVEMENTS TO
YOUR PRESENT SET-GREATER DISTANCE, MORE VOLUME,
INCREASED SELECTIVITY, FINER TONE QUALITY.

4. Finer Tone Quality. The self -enclosed field -

positively prevents stray feed -backs between coils.
Hence no blurring or distortion. Tones are crystal
clear.
You will be amazed at the difference circloids will
make in your present receiver. Get a set and test
them out to -day. Go to your Erla dealer or write
direct for full details and prices of these coils and
also the Erla 5 -Valve Tuned Radio Frequency Kit.
All components mounted on panel and baseboard,
only a few solderless connections needed to complete.
This set we confidently believe will revolutionise
broadcasting reception -in the British Isles.

C. G. YOKES & CO.
(C. G. Yokes, A.M.I.Mech., E.A.M.I., Ae.E.,

38, CONDUIT STREET, REGENT STREET, LONDON, W.1.

Telegrams: Folberth, Piccy, London.' 'Phone: Gerrard 4693
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Square Law-
Low Loss.
One -hole Fixing.

Price - 25/ -

The

SIN-GLE/DUAL
CONTROL

of the 2 movable
electrodes provides -the
highest degree of sen-
sitivity and selectivity.

BRIDGE
CONDENSER
'0003 and '0005 mfd.

In packets (contents, six eft.
lengths). In coils (12 ft. per coil)

2/- per packet.
per coil.

THE NEWEST AND MOST
EFFICIENT

II.F.CONDUCTOR
Composed of hollow copper
tube (=r6 s.w.g.) with highly
polished internal and external

conducting surfaces.

Minimum H.F. Resistance.
Minimum Capacity.
Minimum Energy Loss.

Obtainable from all Wireless Dealers or direct from the Patentees-

AUTOVEYORS LTD., 84 Victoria Street, S.W.1

pEop 1-PP`CS 1sAAPK

'Err E C IC °
p,).T. NO 1.20'4.

Fig. 2.
A A Scientific

Instrument of
COMPLETE
STABILITY.

Essential to the serious experimenter. Cau oe used in Perikon, catswhisker
crystal, or steel carborundum form. Real micrometrical control of contact
and easy adjustment. Cups can be turned or raised without loosening
screws or disturbing electrical contact, and every point on the crystal can
be tried. Its perfect stability renders it invaluable in all valve circuits
employing a crystal detector.
Price on ebonite base with terminals, complete
with Zincite and Bornite, or super -crystal and 4/6 each.gold catswhisker, or with screw cups without

For panel mounting; with template for drilling, 3/0 each.
Manufactured by -

COLLINS & JOHN, Ltd.,
9 & 10, TENBY STREET, BIRMINGHAM.
London Office, 52, Hatton Garden, L.C.
Sole Selling Agents: Read & Burr (A. G. Burr), Radio Lodge, Hammer-
smith Terrace, W.6.

25O In replying to advertisers, use Order Form enclosed.
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THE DAVENTRY
LOW -LOSS COIL FORMER
as described in " Wireless."

Price 7;6

THE 3 -STEP LOW -LOSS COIL
FORMER designed by Mr. G. P.
Kendall and used in several R. P.
sets.

Price IS' -
Or ready wound 12,6

THE K EN DAL L LOW -LOSS
CROSS FORMER.

Price 3f -
Or with Adaptor as illustrated.

Frc 3/9

x Cabinet, as described, with Baseboard
I Ebonite Panel 16 x 8 x }, drilled
2 Magnabrackets
3 Vibro Valve Holders ..
I Magnum No. x Terminal Panel
r Temsinal Panel with 4 Clix Sockets
I R.I. L.F. Transformer
x McMichael L.F. Transformer
 Polar Resistance -Capacity Unit ..
I McMichael Grid Leak on base, 2 megs.
a McMichael Condenser on base, .000x
i McMichael Condenser on base, .0002
I Single Open Jack
a Collinson Low Lqss Former
3 McMichael Dual Rheostats ..

J.B. Low Loss Condenser, .0005 geared
a J.B. LOW Loss Condenser, .0003

.1 Yards No. ak Sq. Sec. T.C. Wire
 Set R.P. Transfers ..

 Mahogany Cabinet and Baseboard ..
i Ebonite Panel, 36 x 9 x I drilled ..

Magnabrackets
 Magnum Anti -capacity Valve Holder
5 Vibrating Valve Holders ..
2 Gambrel! Neutrodyne Condensers ..
3 Pillar Rheostats. ..
a Double Closed Jack
 100,000 ohms Resistance on base ..

I L
THE MAGNADYNE.
The Latest Development
in British Super-Hets.

A HIGHLY SELECTIVE 5 -VALVE RECEIVER
as described in this issue by Mr. Percy W. Harris.

 s.
.. 3 7
.. 1 12

2
13
11
16

Irt 3
5

I McMichael Grid Leak .5 meg. on base ..
x McMichael Grid Leak 2 megs. and Fixed Condenser

.0004, mounted on base ..
I General Radio L.F. Transformer
I Dubilier Fixed Condenser .or

Dubilier Fixed Condenser .0003
 Lissen X Coil No. 6o
I Lissen Coil No. 35 ..
x Ebonite Strip and 2 Terminals
I Magnum No. a Terminal Panel ..
 Magnum L.T. Panel and Terminals
I G.B. Panel and Terminals ..
3 .0003 Sq. Law Condensers, Low Loss type
2 Transformer Units, 250-550 metres
a Yard Flex ..

On -and -Off Switch
3 Coils Glazite
2 Clix Plugs ..

. 

.   

. 
.

1

4
5
4
2
6

d.
6
6
0
6
9
0

The Ma g- nadyne
The Latest Development in British Super -Nets
This unique design, incorporating interchangeable
oscillators, covers wavelengths from 4o to 3,000
metres:

6 Price, ready wired and aerial tested, 235.
Plus Royalties, 26 10e.

03 Oscillation Couplers for the following ranges can
0 be supplied at 120 each.

No. oo 40-80
No. a . . r50 -300
No. a 300-600
No. 2 550-1200
No. 3 .. 1100-3000

0
0
6
6
4

4 10
1 0
4 6
1 0
1 0
7 0

10 0

metres.

91.

The
Harmony Four

2 Ready wired and aerial tested, 814.
2 El Plus Royalty, 82 10s.
3 6 Described in Sept. " Modern Wireless."

8

£13 1169

MODERN WIRELESS 3 -VALVE REFLEX
as described in this issue by Mr. J. H. Reyner.

 s.
1 10

13
3

15
4
2

1 5
1 1

15
3
2
2
2
6

1 2
15

9

d.
0
0
0
0
6
0
0
0
0
0
9
9
2
0

0
0

6
£9 12 8

NOTE.-Where a complete set of components, together with
a drilled panel, is purchased, Royalties at the rate of 12 /6 per
valve holder are payable.
Send stamp for Lists dealing with Radio Press sets, also the

Magnadyne Super -Het.

The
Anglo American

Six
Ready wired and aerial tested, 222.

Plus. Royalty, 83 1511.

1J
,ENE

JONES
Co., LTD.,

MAGNUM HOUSE,
296, BOROUGH HIGH STREET,

LONDON, S.E.I.
Telephone ; Hop 6257.

TelegramA : Burjomag, Sedist, London.
Cables; Buriomag, London.

TRADE INQUIRIES INVITED.

30 ft. "TURRET JUNR."
AERIAL MAST 39:6

TO FIX ON FENCE OR WALL.
The Cantilever saves all back guys, thus
obtaining the full length of garden.
Designed by Naval experts. Made in two
sections of the finest Columbian timber
unbreakable. 21 in. base, 21 in. top
including steel spreader section securing
bands, straining screw, and all guys. 39/6.
Clamps for bolting mast to fence, 5f -pair.

40ft. Telescopic "TURRET III."
Complete, 68/9, Send for List.

SIMPSON & BLYTHE,
8 & 9, SHERWOOD ST., PICCADILLY, W.I.

'Phone: Gerrard 2650 or any
Wireless Store.

WHY BUY ACCUMULATORS?
affeessf

IF you add de-
preciation to

the expense and
inconvenience of
having your own
accumulators un-
skilfully re-
charged, it costs
you considerably
more than our
inclusive Hire

Service 

and suffer the depreciation and many
annoying inconyenience5 caused by un-
skilled charging.
WE SUPPLY and deliver a NEW ROTAX

Wireless Accumulator of suitable size for
your set. We call and exchange it for another
fully -charged one weekly or fortnightly any-
where in Greater London for 13 weeks from 81;
inclusive.
IF you have your own accumulators we give

the same continuous service from 6/.-- per
quarter-and if you have only one, lend you
one of ours, alternate exchanges.
RADIO SERVICE 00.

105, TORRIANO AVENUE, KENTISH TOWN, N.W. 5.

REAL SERVICE -HIRE or MAINTENANCE
Write for Folder Z6, or 'Phone: North 4161 & 4162.

In replying to advertisers, use Order Form enclosed. 241
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A sure safeguard
against mistakes

A sudden forgetfulness-a blue fltsh-two
valves with filaments gone. This may
happen to you. You can't always remem-
ber the positions of L.T. and H.T.
terminals, so mark them with RADIO
PRESS PANEL TRANSFERS. Then
you are safe. There is the warning hand,
every time your memory deserts you. f hey
will also improve the looks of your set.
Friends will compliment you-ask where
you bought it ! Don't delay any longer.
Buy a packet to -day from any n- wsagent
or bookstall, or from your local Wireless
dealer. Each packet contains a label for
every control knob, terminal or valve
holder on your panel,

A QUICK WAY OF MARKING YOUR PANEL.
Just moisten the transfer with a little methylated spirit,
having removed the backing. Press it on to the panel
where it is required and let it dry. If yoU then moisten
the thin paper that is left with water, it will come away
quite easily, leaving the transfer tightly fixed. Another
simple method is described on the envelope.

8d. Post Free direct from :

ADIO ESS, LTD.,
Banal% Mr -1m, Strand, Lo© W,CO2

1"0"."IrgrlirNP

1116411416Abalb"&46.44.464,A1AILA'A.§01/24644L46A16161akO42,46,1164-a46.4166"41114L1W6-4AkAtib-
'aya Ad.

242 In replying to advertisers, use Order Form enclosed.

6'
PER LARGE
PACKET OF

80
ASSORTED

LABELS

56.0.ert

wow"'wtvelessVallei
. rivallefe"
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Exercise
Care

in selecting your
Technical Literature.
As in a set one needs quali'y
ccmpcnents for best results, so
in books one must have reliable
information. Specify

Radio Press Books.

No. Price.
1 Wireless for All . Ed.

By John Scott -Taggart, F.inst.P.,
A.M.I.E.E.

Poet
Free.
ltd.

2 SimpMed Wireless .. . 1 /- 1/2
By John Scott -Taggart, Rinst.P.,

A.M.I.E.B.
13 How to Make Your Own Broadcast

Receiver .. .. .. 116 1 /8
J John Scott -Taggart, 10.inst.P.,

).M.I.E.E.
4 How to Erect Your Wireless Aerial.. 1 /- 1 /2

By B. Mitten, A.M.I.E.E.
5 The Construction a! Wireless Receiving

Apparatus .. 1/8 1/8
By P. D. Tyers.

6 The Construction of Crystal Receivers 1 /6 1 /8
By Alan L. M. Donglds.

7 How to Make a " Unit " Wireless
Receiver . 2/6 2/8

By E. Redpath.
8 Pictorial Wireless Circuits 1/6 1/8

By Oswald J. Rankin.
8 Wireless Valves Simply Explained . 2/6 2/8

By John Scott -Taggart, F.11mt.P.,
A.M.I.E.E.

10 Practical Wireless Valve Circuits .. 2/6 2/8
By John Scott -Taggart, F.hAt.P.,

A.M.I.E.E.
12 Radio Valves and How to Use Them 2/6 2/8

By John Scott -Taggart, F.Inst. P.,
A.M.1.E.E.

13 100 Wireless Questions Answered . 2/6 2/8
By G. P. Kendall, B.Sc., and E.

Redrath.
14 12 Tested Wireless Sets . 2/6 2/8

By Percy W. Harris,
 15 More Practical Valve Circuits .. 8 /6 8 /10

By John scat -Taggart, F.Inst.P.,
A .M.I.E.E.

16 Home -Built Wireless Components .. 2/6 2/8
17 Wireless Seta for Home Constructors 2/8 2/8

115 E. Redpath.
18 Tuning Coils and How to Wind Them 1/6 1/8

By G. P. Kendall, B.Sc.
21 Pc Simple Sets.. . . 1 /6 1 /8

By Stanley 0. Rattee,
22 Switches in Wireless Circuits.. .. 1 /6 1/8

By Oswald J. Rankin.
24 Wireless Faults and How to Find

.N1'.
1/6 1/8

By It. Hallows, M.A.
Elementary Text -Book on Wireless

Vacuum Tubes .. . . 10 /- 10/6
By John Scott -Taggart, F..Inst.P.,

A.M.I.B.E.
Radio Engineering .  15/ 15/8By J. H. Reyuer, B.Sc. (Hons.),

A.C.G.I., D.I.C.'
Modem Radio Communication  5/ 5/6
By J. II. Reyner, B.So. (Hons.),

A.C.G.I., D.I.C.

All the above can be -obtained from Wireless
Dealers, Newsagents, Bookstalls-or direct
from Dept. M.

For prompt and sure delivery when
ordering direct, write your name
in BLOCK LETTERS.

RADIO PRESS, LTD.,
BUSH HOUSE, STRAND,

LONDON, W C.2.
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So SMITH SONS IMA LT®

die Hi anode converter
THE M -L Converter is designed to replace H.T.

Batteries.
It consists chiefly of a small motor -converter, being

fed from an accumulator through a Controlling rheostat.
The high-tension current is generated by a specially
wound motor of high efficiency, and supplied at the
output terminals free from any ripple or hum due to the
machine. This is secured by smoothing circuits, which
are incorporated in the complete converter.

The M -L Anode converter is particularly recom-
mended for use with Power Amplifying Valves or
Transmitting Valves where a smooth and constant supply
of H.T. current of the order of 20 to 30 milliamps is
required. The current consumption of the motor is
extremely low owing to its high efficiency and it is
absolutely silent and free from vibration in working.
Single Voltage Types: Type B (6/120v.or 4/80v.) £11 5 0

Type C (12/300v.) ... £13 10 0
Type D (12/500v.) .... £18 0 0

TwoVoltage Types : Type BX (6/120v. or 4/80v.) £12 15 0
Type CX (12/300v.) ... £15 0 0

We shall be glad to send full particulars of all M -L
Anode Converters and auxiliary apparatus on request.

1-Nt7g c 5 5.

S. SMITH & SONS (M.A) LTD.
179-185 Great Portland Street, London, W 1.

Telephone: Longhorn 2323 E P.S.7.

In replying to advertisers, use Order Form encing,,i.. 2.43
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.4s stf..

Both these Books can be obtained
from Wirchss Dealers, Newsagents.
Bookstalls-or direct from Dept.114.

Radio Press, Ltd.

For prorrp! and sure delivery when
ordering direct, write your name in

BLOCK LETTERS.

" Modern
RADIO

COMMUNICATION
By J. H. REYNER, B.Sc. (Hans.), A.C.G.I., D.I.C.

November, 1925

"Radio Engineering"
By J. H. REYNER, B.Sc. (Hans.), A.C.G.I., D.I.C.

Every Experimenter, Engineer and Research
worker in radio should own this valuable
Handbook. It contains information and data
of paramount importance to all who are
interested in the technical aspect of the
science. The whole book, comprising 484
pages, 314 illustrations, 196 pages of general
mathematics, electrical and physical tables,
and 111 tables, will prove invaluable to the
serious experimeter.

The book is in nine sections

'.---z---------,-..,......, Radio Calculations and Measure-
----.7.-..._ ---,--7....,----......,- TWO ---....---,---. ments, Tuning and Radiation,

... -:-_-...._--..,-- ....,--....-:..---..-

-,....,...... --,..-,... .-*--.-_- ------,,.........._ --,..... Thermionic Valves, Radio Trans-
`'

--;----z--...-
....,

TA B LE ,-,-,.-. mittens, Radio Receiving Appa-
--..

--.........._ .t...,.

S
---_-....... ratus, Designs of Masts and

6- ADD1TION Aerials, Telegraphy and Tele-
,,

e Pro THE LIST OF
-----z _phony, Miscellaneous.

RADIO PRESS
PUBLICATIONS

RNA;

Here is a book that fills a decided need of those experi-
menters in wireless who are desirous of securing more
information. The enthusiast who already possesses an
elementary knowledge of electricity will find this
Handbook of great assistance. The theory of radio
communication is explained in considerable detail, and a
large portion of the book is devoted to spark, arc and
valve transmitters. Fundamental principles are dealt
with in a clear and concise manner.

RADIO PRESS, LTD.,
Bush House, Strand, London, W.C.2

PRICE

5/-
Post Free

5/6

under the following headings :-

A COMPLETE
REFERENCE
LIBRARY FOR

15/ -
Post free 15,9

MODERN

RADIO
COMM UN1CATION

Barclays Ad.

244 In replying to advertisers, use Order Form enclosed.
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500/
Wireless Questions

nswered
by

G. P. Kendall, B.Sc., and
E. Redpath.

" 500 Wireless Questions" is
a book that every radio man
should possess. It is a wire-
less encylopmdia containing
answers to practically any
query encountered by the
radio enthusiast.

It is of a most c nient size,
can be car. ied 1a. ur pocket
so that any spare moments in
train, tube or bus can be put
to good use in increasing your
knowledge and solving your
wireless difficulties.

I RICE

2/6
post free

2/8

Buy a Copy Now!
Obtainable at all Newsagents, BorIstalls,
your local Wireless De.ler, or direct from
Dept. M., Radio Press, Ltd, For prompt
and sure delivery wLen ordering direct,
please write your name in BLOCK
LETTERS.,

RADIO PRESS, LTD.
BUSH HOUSE STRAND, W.0 2

,

ton," Ci 'v eyr E

42ormramar.
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By far the cheapest way to buy H.T.

USE a high-tension accumulator
for half an hour and you will never

go back to high-tension batteries. You
will instantly appreciate the intense
background of silence, the complete
absence of crackling noises-so fre-
quently mistaken for atmospherics-
and the greatly increased power of
your Receiving Sec.
The cheapest H.T. supply you can
buy is an Oldham H.T. Accumu-
lator. Cheapest because it holds its
charge longer-
because it can
stand idle for long
periods without
sulphation-and
because it will
last for years.
When an H.T. dry
Battery begins to
fail-perhaps only
a few cells are de-
fective-it must be
discarded. A multi -

q1111

valve set user will spend 35/- to 40F
per annum on H.T. Batteries and
still have nothing to show for his
money. Very little more than that sum
will buy this fine Oldham 6o -volt
H.T. Accumulator, which will last
fcr years.

This new Oldham is the first really
portable H.T. Accumulator. Its zo-volt
units, resting in tiers one above the
other, can be tapped at each 2 volts.
Instead of flimsy glass test tubes it utilises

stout rectangular glass

Five exclusive
Oldham features

1. The only readily portable H . T.
Accumulator.

2. Can be tapped at every two volts.
3. Can remain idle for long perio:ls with-

out harm.
4. Any voltage available in 2c -volt units.
5. Its glass cells are practically unbreak-

able.

Prices :
20 volts, 6o volts, E3 loo volts, £s
40 volts, 4:2 FO volts, E4 120 volts, E6,

Carrying handles, r/6 extra.

OLDHAM & SON LTD., DENTON, MANCHESTER
London: Hazlitt House, Soul/um/gun Buildings, W.C.2

Glasgow: dzo Wellington Street

boxes. Its plates are
made throughout
under the Oldham
Special Activation
Process with the
same scrupulous
care which attends
the manufacture of all
Oldham plates. And
yet this Super H.T.
Accumulator costs
only th per volt. At
such a price it is a
splendid investment.

Special Activation Process

........ .......... 0111
11111

In replying to advertisers, use Order Form enclosed. Gilbert Ad. 3711,
245
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IPeerless in name and
in performance

>

;Size, in. dia., fin. high
6, 15, or 39 ohms.

'As soon as you. use the " Peerless junior "
Rilivistat you will find it gives the fall degree
of faultless service That the name implies.
The resistance element is immune from
damage and will safely carry the current of
two valves. An off position is provided and
d&quite stops are so arranged that it is im-
cosilble for a short circuit to occur. Com-
ilele, with handsome engraved nickel dial
and one hole fixing. Made in three types.

From your dealer, or
THE BEDFORD ELECTRICAL& RADIO CO., LTD.,2/6 3 22, Campbe'l Road, Bedford.

CABINETS
for your set

CABINETS
for the circuits

Described in "MODERN WIRELESS," "WIRELESS WEEKLY,' and
WIRELESS CONSTRUCTOR," etc., or 'phone Clerkenweli 6903.

WRITE NOW FOR ILLUSTRATED LIST

NAME .......... Write.........._.-- -........._ ..... .. in
ADDRESS. Block

Letters
PFase.

. ....

Cut along here and post in unsealed envelope bearing id. stamp.
TRADE ENQUIRIES ESPECIALLY INVITED.

(CARRINGTON MANUFACTURING CO., LTD.
8/20, Normans Buildings, Mitchell St., Central St., E.C.t

>s. YOFUORRS si

The Radiosun, Etho-
vox, Amplion, Primax,

C.A.V.
You can select any one cf the big 5
world's Famous Loud Speakers, and we
will deliver it tree to your address for
0lE POUND. The balance of purchase
price we will accent -txtended monthly

payments.

WRITE TO -DAY.

HENRI & CO. (Dept. A),
165, Victoria St., London, S.W.1.

WRITE FOR
LEAFLET
TO -DAY.

Every one of these highest
grade instruments is
FULLY GUARANTEED.

, NC
Vt.5'

November, 1925
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EDITED BY

PERCY W. HARRIS,
M.I.R.E,

The following and many other
capable and well-known authoritief on wireless topics
a. -e frequent contributors to " WIRELESS," the One -
Word Weekly,

Lieut.-Commander the Hon. J. M.
Kenworthy, R.N., M.P., Capt. P. P.
Eckersley (Chief Engineer to the B.B.C.),,
William Le Queux (the well-known
novelist), Major James Robinson, D.Sc.,
Ph.D., F.Inst.P. (Director of Research
and Chief Engineer to Radio Press, Ltd.).
Everybody interested in Radio, whether "Listener -
in " or experimenter, should buy " WIRELESS."
The set -building enthusiast and those who are always
seeking practical and helpful tips will always find
" WIRELESS " invaluable.

BUY YOUR COPY TO-DAY.
ON SALE EVERYWHERE.
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Make your Set
Micro -

Selective
BE.able

to get those
elusive DX sta-

tions readily, clear and
loud. Simply replace
your dials, with Pelican
UNIVBRNIERS

with° at otherwise altering your set, or drilling
the panel, and then see what -a marvellous
difference it will make to your tuning.
It does away with Vernier Condensers

Buy good plain condensers and fit with
Pelican Univernier dials. The Pelican
Univernier will make the finest receiver
100/ more efficient. The  large single

b°kno gives a 12 to 1 reduction, The
19 to 1 ratio is proved the most efficient
for selective control.

Pelican UNIVERNIER complete, 6/ -
AT YOUR DEALER, OR

PELL, CAHILL & CO., LTD.
64 NEWMAN STREET

LONDON, W. 1
Telephone: Telegrams .

Museum 9230 Pelcarad, Wesdo, London

MODERN WIRELESS

THE SUPER COIL
A revelation in tuning -coil efficiency. Wound on ebonite former with
bare wire-every turn air -spaced and each layer spaced by means of
ebonite spacers. The metal fittings are also air -spaced.

The Athol is a true low -loss coil,
which offers perfect selectivity,
and is an indispensable aid in the
search for distant stations.

Will receive DAVENTRY
anywhere in the
BRITISH ISLES !
This highly efficient Single -Valve Set is inexpensive
and easy to build. Yet it will provide no end of
enjoyment from broadcasting. 5XX will come in- at
fine strength wherever you live in the British Isles.

Those who have some experience in manipulating
wireless sets will find it possible to receive many other
B.B.G. and Continental stations.

This set forms a perfect starting point for the novice.

Anybody can build the set in a night with the aid of
Radio Press Envelope No. 9 and be certain, that the
finished set will work well.

This envelope contains all the necessary instructions,
with working drawings, blue prints, etc., for making this
efficient Single -Valve Set.

RADIO PRESS, LTD.,
Bush House, Strand, London, W.C.2

Not only does the Athol co
enhance the appearance of any
set ; it is so obviously practical
in design that it commands the
attention of every experienced
amateur. In actual work it is a
delight to the most critical.

Prices range from No. 25 at 5/ -
to No. 25o at sh.

ATHOL ENGINEERING CO.
Contractors to the Admiralty.

Cornet Street, Higher Broughtoi,
MANCHESTER.

Telephone: Hr. Broughton 469.

RADIO. PRESS ENVELOPE No. 9
is obtainable from all Newsagents, Booksellers, your
local Wireless Dealer, or direct from Dept. M, Radio
Press, Ltd. For sure and prompt delivery when ordering
direct write your name in BLOCK LETTERS.

PRICE 1/6
Post Free, 119

In replying to .advertisers, use Order ForM enclosed. 247
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Secure your copy to-

NOW ON SALE

124!!
PAGES

THE WIRELESS CONSTRUCTOR HAS
THE LARGEST CERTIFIED NET SALE
OF ANY WIRELESS PAPER IN THIS

COUNTRY!! I

Buy Your Copy Now.

EDITOR:
PERCY W. HARRIS,

M.IR.E.

N° 1
VOL. II.

A SET FOR
EVERY POCKET
IS DESCRIBED

IN DETAIL.

PRICE

D.

AS USUAL.
FREE -BLUEPRINT

WITH EVERY
COPY.

,Wireless
Lonstructor

Obtainable from all Newsagents and Bookstalls.

November, 1925

ay !!!

Barclays Ad.
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COMPLETE
your set from the instructions
given in Radio Press envelopes
and you will not only complete it without any
great difficulties cropping up, but you can rest
assured that immediately you connect up the
signals that you expect will come through in a
most satisfying manner.

Every Radio Press envelope contains full sized
blue prints, working instructions, reproductions
of photos, list of components required and clear
and concise instructions which will ensure your
building successfully.

RADIO PRESS ENVELOPES
Post

Price.
1 Haw to Build an 8T100 Receiver 1/6

Free.ja

By John Scott Taggart, F. A.M.I.E.E.
2 How to Build the Family 4 -Valve Receiver .. 2/6 2/9

By Percy W. Harris, M.I.R.E.
3 How to Build the "Simplicity" 3 -Valve Set .. 2/6 2/9

By G. P. Kendall, B.Sc.
4 How to Build the All -Concert de Luxe Receiver 2/8 2/9

By Percy W. Harris, M.I.R.E.
5 How to Build the Omni Receiver .. .. .. 2,1 2/9

By John Scott Taggart, F.Inst.P., A.M.I.E.E.
6 How to Build the ABC Wave Trap .. 1/6 1/9

By G. P. Kendall, B.Sc.
7 How to Build a 2 -Valve Amplifier de Luxe 1/6 1/3

By Herbert K. Simpson.
8 How to Make a 1 -Valve Reflex Receiver 1/3 1/9

By Herbert K. Simpson.
9 How to Build an Efficient Single -Valve Set 1 .'6 1/9

By Herbert K. Simpson.
10 How to Make the Twin -Valve Loud Speaker Receiver 2/6 2/9

By John Scott Taggart, F.Inst.P., A.M.I.E.E.
11 An Adaptable Crystal Set and How to Build it .. 1/6 1/9

By Percy II'. Harris, M.I.R.E.

Radio Press Books are obtainable from all
Bookstalls, Newsagents, your local Wireless
Dealer, or direct from Dept. M, Radio
Press,. Ltd. - For prompt and sure delivery
when -ordering direct from Radio Press,
Ltd., "'cease write your name and address in

BLOCK LETTERS.

RADIO PRESS, LTD
BUSH HOUSE, STRAND,

LONDON, W.C.2.

IMMIEWSIA. AfeefireZ7===251=111111011EMIIIIS
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THERM'
A FAMOUS LABOAATORY ISMS I'LL GUARANTEE

Faraday House-the famous electrical institution-tests every
Therla Product. Affixed to every Fixed Condenser and every
Therla Grid Leak is the Faraday House Guarantee-a personally
signed blue label signifying that the accurate testing instru-
ments of this laboratory pass out the product within a narrow
commercial limit of the stated capacity.
Think what this accuracy means to you. Better Reception,
the elimination of mysterious faults-briefly, accurate con-
denses and leak values ensure the best results. For this
accuracy you pay nothing. Therla products are manufac-
tured to a high electrical standard and are both accurate and
reasonable in price. From all dealers.

THERLA PIKED
'CONDENSERS. **

SIze250,000 ohms.

 500,000 ..
1,000.000 

 1 megohms23
Price 1/9

Grit Leak and Condenser. 3!-.

THERLA GRID
LEAKS.

PRICE.
0001 to .0015 mfd.

113 each.
002 mid, to .006

mfd., 2/- each.
Grid Condense]

with Clips. 1 /3

So/p D/5tri bufor5:
;SEL-EZI WIRELESS SUPPLY CO,LTD
°,6 CREEK ST,LONDON.W.1,8;20,OLD HAYM ARK ET,LIVERPOOL

:re/ephone Resent 1140 LIVERPOOL Ftc.ial 16 82

Barclays Ad.

ACCUMULATORS
RE -CHARGED FREE !

STANDARD MODEL

ONLY

25/-

IN YOUR OWN HOME with the
" CHASEWAY" CHARGER
The " Chaseway " is a thoroughly practical

electrical apparatus, designed specially to remove
the re -charging bugbear.
It can be connected by the merest amateur in any
honsehold having DIRECT (CONTINUOUS)
CURRENT, and if used whilst current is in use
for lights, irons, kettles, radiators, etc., costs
nothing for the re -charging. Once fitted, it is there
for life, requires no attention, and is a wonderful
boon for all accumulator users.
No. 1 Model. For any installation of 100 to 250
volts. Size 9 in. by 3A in. 25/- complete. '
No. 2 Model. For 25 and 50 volt systems and
other special circumstances, 35 /-;. with special
resistance lamp (2 amps.) or with special adjust-
able resistance (2 to 5 amps.), 40/-.
No. 3 Model. For Shopkeepers, Garages and
others who can re -charge batteries for revenue --
will charge several accumulators at once.

A WONDERFUL VARIABLE
GRID LEAK.

The " Chaseway " Variable
Grid Leak is the greatest ad-
vance yet made in gridleak
manufacture. Reliable for all
time and gives really wonderful
results. One hole fixing and
simple to fix. Remarkable
testimony has already been re -

DON'T PAY MORE ceived as to its efficiency.
ASK YOUR DEALER FOR ONE

or send remittance direct if any difficulty.
Illustrated Catalogue of other " Chaseway "
Specialities FREE on receipt of stamped en-
velope. Contains many novel necessities.

"CHASEWAY "
as Archway Road, A,
LONDON, N. 6. 4/-

Illounlvte,' 69r. TRADt. INQUIRIES INVITED.

In replying to advertisers, use Order Form enclosed. 249
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Behind every successful
experimenter
Since the eventful date upon which No. 1 of
" Wireless Weekly" was published, successful
experimenters both on the transmitting ani
receiving side have acclaimed the really great
help which the always accurate and reliable
editorial contents of " Wireless Weekly " have
given them.
Every Radio enthusiast with a leaning towards
experimenting should place an order for
"Wireless Weekly" to be delivered to them
every Wednesday.
If you have reached the experimental stage-
buy your first copy to -day.

6 D

EVERY WEDNESDAY
Edited by

JOHN SCOTT-TAGGART,
F.Inst.P., A.M.I.E.E.,

Director of Research:
MAJOR JAMES ROBINSON, D.Sc.,

Ph.D,, F.Inst.P.
Assistan Editor

PERCY W. HARRIS, M.I.R.E.
" Wireless Weekly" is obtainable

from all Newsagents and
Bookstalls.

WirelessWookly
250

Mo.



November, 1925

The WIRELESS DEALER
provides a constant source of infor-
mation of inestimable value to the
Manufacturer and Retailer.

ADVERTISEMENT RATES.
Number of insertions.

1
s. d s. d.

12
£ s.

Page . 15 15 0 13 13 0 11 11
Half prge 8 8 0 7 10 6 6 10
Third pag .. 6 6 0 5 5 0 4 10
Quarter pa...ge 5 5 0 4 10 6 4 2
Sixth page .. 3 10 6 3 3 0 2 17
Eighth page.. 3 3 0 2 17 6 2 12

in. s./c 1 1 0 19 0 18

Trade and miscellaneous prepaid paragraph advertise -
mints. Three shillings for first twelve words and three-
pence for every additional word.

Situations Vacant and Wanted. Two shillings for
first twelve words and one penny for every additional
word.

All communications regarding advertisements should
be addressed to

The Advertisement Manager
BARCLAY'S ADVERTISING, LTD.,

Bush House, Strand, London, W.C,2.

The WIRELESS DEALER
should be your principal book of refer-
ence. Send your subscription to-
gether with business letter heading.
NOT OBTAINABLE BY THE PUBLIC.

001
Fill this Form in Now and Pin it to your

Letter Heading.
SUBSCRIPTION ORDER FORM.

To RADIO PRESS LTD., Sales Dept.,
Bush House, Strand, London, W.C.2.

Please enter my/our name for a twelve months' sub-
scription to "THE WIRELESS DEALER" commencing
with No. r. Enclosed is remittance of 7/6 (zo/- abroad)

NAME

ADDRESS

No.
Alipptr.ox.

Flare. Price. Post.
5o8 24. in. 14 in. 1516 1 / 9

With "Scientific" Base forming Price. Fost.
complete adjustable speaker 30/- 2/-

517 - 14 in. 16/6 1/9
Complete with Amplion "Junior"

Base .. . 22
TRADE INQUIRIES INVITED.

MODERN WIRELESS

alma
Valve,

Save Along onitilyes
RAJI -/ It (dl.e. or L e.,  /6.
Compare the price with any other British -made High -
Grade Valves. Have you seen the curves in our booketi

RADION 2-v. DE '34 (H.F. or L.F.) 10/6
RADION PYRAMID Power Valves 4-r.
& 6-v. types, Guaranteed Filament 22/6

(The fi rest of their kind on the market).
RADION G.P. a 4-r. Bright valve only 7/-

A user writes: " I am really amazed at the result; they are
the best valves I have yet come across. Let me thank you
for executing my order so quickly, and when I require any
;nore valves I will certainly send to Radions Ltd."
From untied Dealers or direct Post Free from Manufacturers
RAMON LTD., Bollinglon,Nr. Macclesfield, Cheshire.
Send for our booklet it describes valve., repair service,

and giver ,,,r, r " rite today.

O.)

 Send a subscription for your favourite
Wireless Journals N,w.

Promptly delivered through the post.

MODERN WIRELESS
Twelve Months - - 15/- Six Months - 7 /6

WIRELESS WEEKLY
Twelve Months - - 32/6 Six Months 16/3

THE WIRELESS CONSTRUCTOR
Twelve Month's - - 8/6 Six Months - 4/3

WIRELESS
Twelve Months - - 13/- Six Months - 6/6

WIRELESS DEALER (OBTAINABLE BY TRADE 0 NLY _)
Twelve Months - - 7/6 (U.K.); 10 /- Abroad.

RADIO PRESS LTD.
rmoHNou_ E, S.TRACND2

ForEFF.CIENCY
an ELEGANCE
" SCIENTIFIC "
NON-METALLIC

HORNS
cannot be beaten.

SCIENTIFIC SUPPLY STORES,
SSS

Branches : 7, St. George's Circus, S.E.I ; 16, Manette St., 1.68
Charing Cross Rd., W.r ; 291, Edgware Rd., W.2 ; 84,
Church Rd., Upper Norwood, S.E.23. 'Phone : Hop 4177.

126 and MI, Newington Causeway, London, 8.E.1,

COUPON.

QUESTIONS AND ANSWERS.
In fe.tvre this coupon must be accompanied by a P.O. ior 2,6 for

eanh question and a stamped addressed envelope.

" MODERN WIRELESS" Novemb sr, 1925.

In replying to advertisers, use Order Form enclosed. 251
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PAGE PAGE PAGEAmerican Hard Rubber Co., Ltd... 209 Falk, Stadelmann and Co. .. .. 222 Portable Utilities Co., Ltd. . . 237
Ashley Wireless Telephone Co.  232 Formo Co. .. . . . . 222 Power Equipment Co. .. 218
Athol Engineering Co,  a 247 Fuller's United Elec. Works, Ltd... 233 Radio Communication Co., Ltd. .. 122
Autoveyors, Ltd. ..
Beard and Fitch ...
Bedford Electrical Co. .

Bennett College ..
Bowyer -Lowe Co. ..
Brandes, Ltd.
Bretwood, Ltd. ..

240
163
246
236
228
152
233

Gambrell Bros., Ltd.
General Electric Co., Ltd. ..151; 156,
Gent and Co... .. ..
Doswell Engineering Co.
Graham (A.) and Co.
Greens

199
230
236
207
180
237

Radio Instruments, Ltd. Cover iv
Radiax, Ltd...
Radions, Ltd. .. 200, 251
Raymond (K.) .. 204, 205
Real Service Hire Co. OS .. 241
Rigby .. .. .. 239
Robinson (Lionel) and Co. .. .. 235

British Battery Co., Ltd. (The) 236 Hall and Brennard 228 Rockwood Co., Ltd... .. .. 237
British L. M. Ericsson Mfg. Co. 234 Hanchard 237 Rothermel Radio Corporation of
British Sangamo Co., Ltd. .. 229 Heayberds 236 Great Britain, Ltd. .. .. 179
British Thomson -Houston Co., Ltd, 168 Henri and Co. 246 Ryall Mfg. Co. .. 232
Brown Brothers, Ltd. .. 163 H.T.C. Electrical Co., Ltd... 234 Scientific Supply Stores 251
Brown (S. G.), Ltd. .. 175 Hunt (A, H.), Ltd. .. 191 " Sel Ezi " Wireless Co. 249
Bulgin, A. F. & Co, .. 239
Burndept, Ltd. .. Cover ii
Burne-Jones & Co., Ltd. .. .. 241
Butcher, Henry & Co. .. .. 239
Carrington Mfg. Co... .. 246
Chaseways .. 249
Clarke (H.) and Co., Ltd. .. .. 209
Cleartron Radio, Ltd. .. .. 176

Igranic Electric Co., Ltd. .. 196
Jacksoh Bros. .. 219
Lissen, Ltd. .. .. 155
Londcin and Provincial Radio Co.,Ltd. 200
London Electric Wire Co. .. .. 235
Lowenadler, F. W. .. 246
McMichael (L.), Ltd. 171, 183
M. and A. W. .. 235

Service Radio Co. ..
Silvertown Co. . ,..
Simpson and Blythe ..
Smith (S.) and Sons .. 239,
Smith and Ellis .. ..
Stella Products .. ..
Sterling Telephone Co., Ltd. ..
Stevens (A. J.) and Co. (1914), Ltd. 1,

252
206
241
243
239
238
159
212

CoHinson Precision Screw Co., Ltd. 221 Marconiphone Uo Ltd.. (The) .. 159 Telegraph Condenser Co. .. .. 121
Collins and John, Ltd. .. 238 Metro -Vick Supplies, Ltd. .. 229, 231 " U.S." Radio Co. . .. .. 225
Cossor (A. C.), Ltd. .. .. 160 Mullard Radio Valve Co., Ltd. 226,227 Vandervell (C. A.) & Co., Ltd. .. 215
Curtis (Peter), Ltd. .. .. 201 Naylor (J. H.), Ltd. .. .. 187 Varley Magnet Co. . .. .. 237
Cutters (S. A.), Ltd... .. .. 234 Needham (C. E.) and Bro. .. .. 216 C. Vernon and Sons, Ltd. .. .. 237
Drummond Bros. .. .. 221 Norman Radio Co. .. .. 219 Victorial Electrical (Manchester), Ltd. 230
Dubilier Condenser Co. (1925), Ltd. Oldham Accumulators .. 245 Yokes, C. G., and Co. .. .. 240

167, 238 Ormond Engineering Co. .. .. 184 Ward and Goldstone, Ltd. 220
Edison Swan Elect. Co., Ltd. .. 211 Pell, Cahil and Co. .. .. 247 Watmel Wireless Co. .. 163
Electradix Radio Stores .. 20) Peto and Radford . Western Electric Co.,Ltd... 225
Electron Co., Ltd. .. 232 Peto-Scott Co. 192, 208 Wholesale Wireless o... 230
Engineering Supplies 231 Phillips Lamps, Ltd. 172 Wilkins and Wright, Ltd. .. 228
Fada Radio, Ltd. .. .. 194 Picketts 237, 239 Withers and Spooner 237

Ask your
Dealer

for these

The New Battery

Lock Switch.

This switch protects a receiving set from
unskilled or unauthorised usage by -virtue
of the fact that when the key plug is removed
it is impossible to light the valves or put the
batteries in circuit, and thus impossible to use the
receiver. It is very useful when it is desired to
close down for an interval, etc., without altering
the setting of the rheostats which have already
been adjusted for best results. The key plug,
which is a detachable unit and can be carried on an ordinary
key ring, is made in two parts, so that the plug is easily
removable from its ring head when required for use in a receiver.
It can be used to control both L.T. and H.T. batteries, and
is one -hole -fixing, occupying very little panel space. It is of
robust construction in order that perfect contact shall be main-
tained, and is fitted with both terminals and soldering tags.
Retail prim 2/6. Additional key Plugs, each.

Write for Illus-
trated Price List

5 of all
Service Products

Crystal Detector.

This well-known Detector, which probably enjoys the largest
demand in the market, is glass enclosed, and thereby dustproof.
It is not affected by vibration, and by means of a patented
micrometer adjustment, the pressure of the catswhisker on the
crystal can be regulated as required.
The crystal can be replaced in a few seconds, no solder or
plastic metal being required. .

These Detectors have a highly polished nickel -plated finish
and are supplied complete with a free sample of the famous
Service Crystal.

Retail prices : Panel mounting... ... 2 /6
Mounted on Ebonite base ... 2/9

Glas; Tubes for Service Detectors, 2d. each.
SOLE PRODUCERS :

THE SERVICE RADIO Co., Di, 67, Church St., Stoke Newington, LONDON, N.16. :Pr::CLI----- 4934.

252 In replying to advertisers, use Order Form enclosed.



Use this form and safeguard yourself !
" WIRELESS CONSTRUCTOR "

6D. MONTHLY,)

" WIRELESS WEEKLY "EEKLY)
"MODERN WIRELESS"

(L/- MONTHLY.)

ORDER FORM.
Provided this form is used when ordering goods or making enquiries from wireless firms, Radio Press Limited, Proprietors of
"THE WIRELESS CONSTRUCTOR,- " WIRELESS WEEKLY," "MODERN WIRELESS," and their series
of Handbooks, etc., guarantee to use, within their discretion, every endeavour to see that complete satisfaction is
obtained. In no single case have Radio Press Limited failed to obtain satisfaction for a reader.

Dear Sirs,

ab

Date

The Management of Radio Press Limited respectfully requests that immediate and careful attention be given to this communication,
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STEPS TO PROFICIENCY
AUniversal Two -Valve

Receiver

.An easily - constructed
Crystal Receiver

RADIO PRESS BOOKS

Post
No. Price Free
t Wireless for All 9d. 11d.

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

2 Simplified Wireless 1 /- 1/2
By John Scott -Taggart,

A.M.I.E:E.

3 How to Maker Your Own
Broadcast Receiver .. 1/S 1/8

By John. Scott -Taggart,
A.M:I.E.E.

4 How to Erect Your Wireless
Aerial ..

By B. Mitten,

5 The Construction of Wire-
less. Receiving Apparatus 1/8 1 /8

By P. D. I

6 The Construction of Cry-
stal Receivers 1/8 1/8

By Alan L. H. Douglas.

7 How to Make a " Unit"
Wirelest Receiver ..

By E. Redpath.

S Pictorial Wireless Circuits
By Oswald J. Rankin.

6 Wireless Valves Simply
Explained.. ..

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

o Practical -Wireless- Valve
Circuits . t

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

2 Radio Valves and How to
Use Them ..

By John Scott -Taggart,
F.Inst.P., A.M.I.E.E.

1/- 1/2

2/8 2/8

1/8 1/8

2/8 2/8

2/8 28

2/8 2.8

All Radio Press Books can be
obtained from Wireless Dealers
Newsagents, Bookstalls-or
direct from Dept. M., R tdio

Press Ltd.

ADIO P

'6Y
Stanley G Rotteo,. m

Six Simple Sets," by Stanley G.
Rattee, is a book that every beginner
should possess. It shows the reader an
extremely easy method of obtaining
maximum proficiency and success in
set building.

The book is progressive. It first of all
instructs the enthusiast how to construct
a simple and very efficient crystal set.
The novice thus initiated into the first
principles of set -building will find it
comparatively easy to construct all the
other sets described.

ESS LTD.,

Many photographic reproductions of
the actual sets described, wiring diagrams
and panel layouts eliminate all chance
of possible error in wiring. Instructions
are given in simple terms so that the
absolute beginner can understand and
carry them out successfully.

A Four -Valve
Broadcast Receiver

A Two Valve Power
Amplifier

4

4

ush House, Siren

RADIO PRESS BOOKS

No.
Post

Price Free

13 500 Wireless Questions
Answkred 2/8 2/8

By G. P. Kendall, B.Sc.,
and E. Redpath.

14 12 Tested Wireless Sets .. 2/8 2

By -Percy W. Harris,
M.I.R.E.

15 More Practical Valve Cir-
cuits .. 3,'8 3/10

By John Scott -Taggart,
F.Inst.P., A.M. I .E.E.

16 Home - Built Wireless
Components .. 2/8 2/8

17 Wireless Sets for Home
Constructors ..

By E. Redpath.
Tuning Coils and How to

Wind Them
..

.. 1,8 1.'8

By G. P. Kendall, B.Sc.
1 Six Simple Sets 1 8 1,8

By Stanley G. Rattee,
M.I.R.E.

Switches in Wireless
Circuits . 1 1 /8

By Oswald J. Rankin.
'1 Wireless Faults and Flow

to Find Then .. 1 6 1'8
By R. \V. Hallows, M.A.

Elementary Text Book on
Wireless Vacuum Tubes.. 10/- 10/8

By John. Scott -Taggart,
F.Inst.P., A.M.I.E.E.

Radio Engineering
By J. H. Reyner, B.Sc.

(Hons.). A.C.G.I., D.I.C.
Modern Radio Communica-

tion 5/- 5 /8
By J. H. Reyner, B.Sc.

(Hons.), A.C.G.I., D.I.C.

2,8 2/8

151.-- 15/9

For prompt and sure delivery
when ordering direct, wr:te
your name in Block

Letters.

, London, W.C.2.

Barclay
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No matter what wireless components you require you
will find that when you ask for the best it is named R.I.
-THE MARK OF BETTER RADIO, the guarantee
of thorough British design and workmanship.

The wide range of R.I. productions gives proof of the extensive
knowledge and technical experience that lies behind them, and universal
appreciation has to be given by all who have purchased the components
that carry this mark of better radio.

The R.I. Transformer stands forward out of the multitude of types on
the market for powerful and distortionless amplification. The remarkably low self-
capacity-only 18 micro-microfarads-is the result of supreme technical design.
Over half -a -million R.I. Transformers are giving satisfaction to those who value
the significance of the name R.I.

Price 25/ -

The R.I. Retroactive Tuner carries the distinction of selective tuning
over all wavelengths, and dispenses with the use of multi plug-in coils. Amateur
constructors all over the country have acclaimed the efficiency of this compact
R.I. product.

Price 39/6

The R.I. Duostat marks the highest standard in valve filament current
control. The special construction enables it to be used for bright or dull emitter
valves. The contact is uniform and smooth in operation, eliminating all
microphonic disturbances during the adjustment of the filament current, and
giving certain assurance of valve safety.

Price 7/6

I{ rite for the New R.I. Blue and Gold Catalogue
free on app!ication.

Advt. R.I. Ltd., 12, Hyde St., New Oxford St., London. W.C.I. P.c.6

Published by the Proprietors, RADIO PRESS LIMITED, Bush House, Strand, London, W.C.2., on the 1st of each month, and printed for them by Messrs. ODHAMS PRESS
LIMITED, Long ACre, London, W.C.2.-Address for Subscriptions and Editorial Communications :-Bush House, Strand, London, W.C.2. Advertisement Managers;
-BARCLAYS ADVERTISING LIMITED, Bush House, Strand, London, W.C.2. 'Phone, City sign. Registered as a Magazine for transmission by Canadian Magazine Post.
Subscription Rates :-15s. per annum, ys. 6d. for six months, post free. Sole Agents for Australia : GORDON AND GorcH (Australia), LTD. Sole Agents for South
Africa :,--CENTRAL,NEWS AGENCY, LTD. --November, 1925.


