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Pr event microphonic
valve noises by using
Burndept Anti -Phonic
Valve Holders

Simple-but
very effective.

The Anti -Phonic Valve Holder consists
of two parts. The valve holder proper
is supported on springs inside an in-
sulated shell, which carries soldering
tags. Vibration and mechanical shocks
are completely absorbed by the four
springs and so the valve is protected.
The Anti -Phonic Valve Holder is 21 ins.
in diameter and just over I in. in height.

No. 401. Anti -Phonic-
Valve Holder, for panel /
or base mounting, in

carton with screws.

SOMEONE slams a door-
a heavy lorry passing by
makes the house shake-

somebody races upstairs, stamping
his feet-the children jump about
in their playroom-when you
are using dull -emitter valves such
actions as these may cause ear-
splitting microphonic noises and
render tuning almost nerve-racking.
The best way to eliminate micro -
phonic noises is by means of
Burndept Anti -Phonic Valve
Holders. When they are fitted no
vibration of any kind will make your
dull -emitter valves " howl." More-
over, Anti -Phonic Valve Holders
will prolong the life of your valves. The
valve sockets are countersunk and thus
the risk of short circuits is eliminated.
If you are building a portable set, you should
certainly fit Anti - Phonic Valve I folders.
Whatever type of valves you use in the
instrument will then be safely protected
against damage in transit.

Go to the local Burndept Agent and ask him
to show you the Anti -Phonic Valve Holder.
He has other Burndept Components which
will interest you, too.

Someone slams a door-

-a heavy lorry passes by-

-someone races upstairs-

,oitook

110 al g

-the children jump about
in their playroom-these are
common causes of micro -
phonic valve noises.

HEAD OFFICE:
Aldine House, Bedford St.,
Strand, London, W.C.2. LBURNDEPTTel phone: Ge-rard 9o72.

Telegrams: linmdept, Westrand, London.

BRANCHES at Manchester, Leeds,
Birmingham, Cardiff, Newcastle, /Northampton and Nottingham. -//4 '%-;"/*::: 4 ;  j v '';;ZA

The Burndept range includes everything for radio reception, from components to complete installations.
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Rerni the report of the test recently made by the
`,."eional Physical Laboratory-impartial evu fence
of ATLAS efficiency.
:`The effective series resistance of the condenser
Was measured at a frequency of IMO kilocycles
per'second with the condenser set at its maximum
capacity. The effective series resistance .was
found to be less than o.r ohm."

11/-
10/9
10/6

ROMISE ! The latest addi-
tion to the famous " ATLAS "
Range is the new SQUARE
LAW LOW LOSS VARI-
ABLE CONDENSER, and

once again prmnise is even excelled by
actual performance. A few of its out-
standing features are :
The fixed vanes are insulated from the moving
vanes by means of ebonite tubes outside the
electrostatic field, and losses are still further
reduced by the end plaques, . which, instead of
being full," are cLt. aWay.
It gives straight line tuning-of course.
Has low phase angke difference and power factor.

There are dozens of sound reasons why
the man who wants the finest condenser
will eventually choose

SQUARE LAW LOW LOSS

CONDENSER
LTD. Entt:rs. Atlas Works, Old Trafford, MANCHESTER.

A In replying to advertisers, use Order Form enclosed.

4Aviasve.nzeiesamerm
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Resistance Capacity Coupling
and its merits

RESPONSE OF POLAR R C C UNIT

T 1/AR/01/6- AG/.0/0 FREQUENCES

1

O 4,000 Z00

THE performance of R.C.C.
Units, at all frequencies
audible to the human ear,

has already been described (April,
May and June issues of " Modern
Wireless ").

It has been shown that the degree
of response given by the Units is so
nearly the same at all frequencies
that amplification of speech and
music can be carried out with very
little distortion indeed.

If you are interested in the technique
of Broadcast amplification you may
have seen the earlier notes to which
we refer, and you may have appre-
ciated our arguments.

If you are not interested in this
technique you are probably, at any
rate, desirous of making your Loud
Speaker sound as clear and realistic
as possible.

It is surprising to find how frequently
this or that device is advertised as
giving " perfect results " or " complete
freedom from distortion "-this is all
nonsense, and merely induces a feeling
of contempt for the advertiser on the
part of discerning readers.

Only when we have
reached the ideal are we
entitled to say that we
have attained perfection.

If our ideal is a true
one, we find that the
harder we strive the
nearer we approach to it
without actually getting
there.

`e

CVO

A:PA:WE/WY r (CU'S ALP SeCOND

It is therefore not strictly possible
to claim that any method of amplifica-
tion is "free from distortion," but it
can be claimed that when R.C.C.
Units are properly used, the distortion
in the amplifier is very very small-so
small in fact, that it is quite negligible
compared with that taking place in
other parts of the installation (e.g.,
Valves, Telephones and Loud Speaker)

If you use R.C.C. Units in your
amplifier you can have real confidence
in that part of your equipment.

It is a good insurance for the future
to use R.C.C. Units, because, in the
event of better valves, telephones or a
more aperiodic Loud Speaker being
brought into use, the distortion in your
amplifier will not even then be ap-
parent, and hence it will not be
necessary to face the expense of a
new amplifier.

It is feasible to obtain bad service
even from a Rolls-Royce, if it is badly
driven-therefore, when using R.C.C.
Units do not eniploy unsuitable
circuits or valves.

A circuit diagram is enclosed in the
carton of each R.C.C. Unit.

R.C.C. Units are inexpensive-they
cost less even than poor transformers.

Chief Engineer,
Radio Communication to., Lid., London, IV .C.2.

7000 aoae ewe - 41000'

The Polar R.C.C. Unit consists of
wire -wound anode resistance, grid
leak and specially built Dubilier
condenser. It is perfectly self-con-
tained, with four clearly marked
terminals correctly positioned for
easy wiring.
Illustration

is eve -
sixths
actual
size.

15/-

rail 111 0 .1,0

CV'

adio Communication Co., Ltd 34-35, NORFOLK STREET,
9 STRAND, LONDON, W.C.2

626 In replying to advertisers-, use Order Form enclosed.



July, 1925 MODERN WIRELESS

NOW that so many good and
dependable types of general
purpose, and really low con-

suitiption valves are available, the
super -heterodyne receiver of seven
or eight valves becomes extremely
attractive from the point of view
of the would-be designer of a port-
able set capable of a really good
performance upon a frame aerial
of the integral type.

To what extent real portability
can be achieved in a super -hetero-
dyne receiver is something of a
debatable point, since it must be
remembered that something like
seven or eight valves seem desirable
to ensure really satisfactory results
upon a small portable frame aerial,
and so large a number of valves
involves considerable weight. The
weight of eight anti -vibratory valve
sockets alone is no small matter,
and to this we must add the weight
of four or five high frequency
intervalve coupling units, at least
two variable condensers, one or
more low - frequency intervalve
coupling units, the necessary poten-
tiometers and rheostats, to mention
only the more important com-
ponents, and the total weight
must in the nature of the case be
somewhat considerable.

Practical Limits
Again, the high-tension battery

must be of fairly robust capabilities,
and the filament battery also must
be able to give at least half an
ampere and preferably rather more,
so that small dry cells are ruled out.
Using components of the readily
obtainable standard type, it there-
fore seems to me that it is scarcely
practicable to reduce the super-
heterodyne to such limits of
portability as will make it possible
for it to be added with any comfort
to the impedimenta of, say, a
pedestrian 'picnic party.

01
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01
01
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less, it is
c9 quite possi-
o()) ble, and not

really diffi-
**.em:*:..*ti',"-.*$e******.,'*:.?.,E1****.e..i..**e*..-..***CC.* cult to

reduce a
super -heterodyne to such limits
of portability as will render it a
most valuable adjunct, when motor-
ing, on the river, or on holidays.
Provided that the idea of porta-
bility is not carried too far in the
design of the set, it is quite possible
to produce an instrument which
possesses the attractions we have
just been considering, and. which
can in addition be regarded as an
all -enclosed instrument for general
reception, giving entirely satis-
fying results, and with addi-
tional advantage of no external
accessories in the way of batteries,

An All -enclosed Super -

Heterodyne Receiver
By G. P. KENDALL, B.Sc., gi

Staff Editor ff

This interesting receiver has been designed
to achieve a measure of portability, whilst
at the same time being an entirely self-
contained set suitable for general use.

-. None the or aerial and earth leads, so that
it can readily be taken from room
to room as may be desired.

A Useful Combination

The receiver to be described in
this article represents an attempt
to comply with the requirements
which we have just been consider-
ing, in combining a satisfactorily
portable instrument with one for
general reception, so designed as to
be capable of being carried about
with 'the minimum of trouble,
since everything is enclosed in the
cabinet, with the exception of the
loud speaker. This latter has been
omitted for the reason that if it
were built in, serious increase in
the weight of the instrument
would result, and, furthermore, it
is not desirable to limit the choice

The side door of the cabinet was re-
moved before this view was taken, so that
the arrangement of the batteries might

be seen.

627
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circuit diagram will make clear the connections of the oscillator coupler.

of the user to any one make of
loud speaker.

Aims
At the outset, it was decided that

it would not be possible to achieve
dependable loud speaker results
under the worst of daylight con-
ditions from all stations, regardless
of the locality in which the set was
used, bearing in mind that a frame
aerial of quite small size was to
be employed. The minimum stand-
ard of performance therefore de-
cided upon was that of dependable
loud speaker results under the
worst of daylight conditions, from
one main station, in practically
any locality in which the set might
be used, and good headphone signals
from the remaining stations. These
results, furthermore, were to be
obtained with a frame aerial with
a maximum 'size of 26 inches
square, this being arbitrarily fixed
by the fact that I happened to
possess a folding frame of this size,
which struck me as being a very
reasonable one for portable pur-
poses.

The testing has all been done in
London, the stations adopted as
the standard being Birmingham and
Bournemouth, adequate and reliable
daylight reception of these two
on the loud speaker being aimed
at, since they represent something
like the maximum distance at
which one is likely to be situated
from one's nearest station in most
parts of Britain. As a matter of
fact, a set which will render these
two stations upon the loud speaker
with reasonable dependability in
daylight in the summer under the

unfavourable local conditions in,
which I work, is one which will
also give loud -speaker results from
all. the B.B.C. stations at night
time under any moderately good
conditions.

Eight valves were finally decided
upon, the first being the high -
frequency amplifier on the short
wavelengths (a separate oscillator
being used), three
intermediate am-
plifiers, and one
note magnifier. It
is probable that
I have erred
somewhat on the
side of over -
generosity in the
provision of
valves in order to
cope with possible
unfavourable
conditions. An in-
spection of Fig. i
will show how
the eight valves
are arranged in
circuit before we
proceed to con-
sider the actual
construction o f
the set. In this
diagram V, is the
separate oscilla-
tor valve,V is the
high frequency
amplifying valve
for the short-
wave signals, V3
is the first de-
tector, V4, V5 and
V8 are the long
wave or " inter-
mediate fre-

quency " amplifiers, V7 is the
second detector, and V8 the note
magnifier.

The Circuit
Immediately above the oscillator

valve V, will be seen three coils
whose ends are indicated by num-

to six, and it should
be explained that these three

To operate the set it is only necessary
to open the end door.

628
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windings are all contained in a
single unit, called the oscillator
coupler, the one which. I have
employed being of Bowyer -Lowe
make. As indicated by the dotted
line round these coils, they consti-
tute one boxed -in: component.
One of these windings is tuned,
by- the condenser C2, which is of
.0005 µIP capacity and its asso-
ciated. vernier, the only other"
tuningcontrol being the condenser
C1, which is provided for the pur-
pose of tuning the frame aerial,
which is connected to the two
terminals indicated.

ff.. F. Coupling-.
Immediately above the high -

frequency amplifying valve V2 will
be seen a component with four -
connections, which is marked Ti
This' is an. aperiodic high-frequenc

Fig. 3. -The vertical ebonite
panel carries the maim

tuning controls.

rap, 5114P9CE" OF SHZI.

=

6
Fig, 2.-The small' panel carrying thxa rkteostats and

terminate.

intervalve coupling unit, pmducect
by A Eessrs. Peter Curtis, Ltd.,
u ider the name of the " Constant-
i' tined- unit: This couples the
high -frequency valve to the first
detector, interposed between them
beineb the " pick-up " winding 5 to 6
of the oscillator coupler. The usual
grid condenser and leak is provided
for the first detector, the remainder
of the intervalve coupling, units
being marked T2 to T. T2 is
what is known as the input filter,
and this together with T3, T4 and
Ts are all of Bowyer -Lowe make,
each coupling unit being one com-
plete component, which is boxed
in and fitted with terminals.
These coupling units operate upon
a fixed wavelength, no tuning ar-
rangementbeing,necessary. Across
the primary of the input filter
will be found a fixed condenser
C,, and it must carefully be noted
that this is the condenser supplied
by the makers of the units, which
must on. no acconnt be replaced by
any other condenser which the
constructor may chance to have.

Stability: Contra
T6 is the low -frequency inter -

valve transformer,. and it will be
observed that a fixed condenser of
oor p,17 is connected across the
primary winding- of this, which I
have found a very desirable aid
to. stability upon the long wave
side. It will be observed that a
potentiometer is provided which
controls the grid potentials of the .
threelcmg wave amplifying valves,
and in practice this provides a
control of the amount of natural
reaction in the intermediate fre-
quency amplifier. A fixed condenser
of .005 p,F is shunted across the
slider of the potentiometer and the
negative- end Of the filament
circuit.

The Cabinet
The receiver is built into a light

wooden cabinet of the shape of a

62ep

suitcase, and a few notes upon
the desirable features of this
box may perhaps be useful. Its
internal dimensions are 5 in. by 15 in.
by zr in. The large door is r5 in. by
15 in. wide, and if these sizes are
given to a cabinet maker no doubt a
satisfactory case will be obtaihed,
provided that the cabinet maker
is warned to reduce weight as much
as possible, and to adopt some finish
which will stand a good deal of
knocking about without being
spoiled, such as a dull oil -finish.

The cabinet is provided with two
doors, one in the side which gives
access to- the interior of the set,
the battery compartment and cer-
tain of the controls, the other
opening in the end, and disclosing
a narrow vertical ebonite panel
upon which are mounted the two
tuning condensers, the potentio-
meter which controls the long wave
side, and a small vernier condenser,
which is placed in parallel with
the oscillator tuning condenser Ct.

Panel Fitting
When ordering the box, due

care should be taken to specify
that the fillet upon which the
vertical. ebonite panel rests, leaves
proper space in front of the panel
for the knobs of the condensers,
in order that the door may be shut ;
while the dimensions of the larger
door must be adhered to carefully,
since this- door will form at,a later
date the basis for the winding of
a frame aerial. Inside the, box is
arranged a- wooden shelf, approxi-
mately half -way between top and;
bottom, which slides in and out
upon a ledge and is fastened. to the
vertical ebonite panel by means of
two brass brackets, so that shelf
and panel may be pulled out
together, the set being assembled
upon these two as a base. This
wooden shelf carries the eight
valves arranged in two rows of four
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These views of the upper and under sides of the shelf will serve as a key to the
wiring diagram.

and all the components except
those which have been mentioned
as being mounted upon the ebonite
panel.

Rheostat Panel
To the underside of the wooden

shelf is attached a second small
ebonite panel by means of two brass
brackets, and this second panel
carries the three filament rheostats,
the two terminals for the frame
aerial, the two for the loud -speaker
and the various high-tension posi-
tive terminals. These terminals,
reading from left to right as one
looks into the cabinet from the
side, are the frame aerial pair,
H.T. which supplies the
oscillator valve, H.T.+ 2; which
is the terminal for the two detector
valves, H.T. 'e- 3, which supplies
all the high -frequency amplifying
valves, and H.T. 4, which supplies
the note magnifier. The latter
terminal is also a common terminal
for the lotd speaker. Thus, it is
both the high-tension positive ter-
minal for the note magnifying
valve, and the lower terminal of
the pair to which the k ud -speaker
is attached.

The batteries are arranged at the
bottom of the box, and it will be
found that there is exactly space
for a " Siemens' " 1(38 volt high-ten-
sion battery, Which is a convenient
-size when its weight is permissible.
If, however, the set is to be much
used Rix. carrying about a 72 volt

unit will suffice, and for this
there is ample room. (More on
this subject at a later point in
this article.) A small grid bias
battery may be placed on the right
of the high-tension battery, and at
this point can also be inserted the
filament battery. This, in my
opinion, should be a small 4 -volt
accumulator rather than a dry
battery, since the latter must be-
come exceedingly bulky and heavy
to feed so many valves. One of
the almost miniature 4 -volt accu-
mulators sold for running model
electric launcheswill be found very
suitable, especially if it is of the
unspillable variety. One of five
ampere hours actual capacity out-
put will just suffice if .06 valves
are used, one of ten ampere hours

TO FRAME

being a convenient and desirable
size.

Battery Leads
No other terminals for batteries

than those mentioned are provided,
a pair of leads soldered directly
on to suitable points on the iviring
being arranged for the low-tension
suppl, the negative socket of
the high-tenSion battery being
connected directly to the positive
terminal of the accumulator, no
special terminal on the set being
provided for this; while the
positive socket of the grid bias
battery is connected directly to
low-tension negative. From the
appropriate secondary terminal of
the low -frequency transformer a
short flexible lead is taken, bearing

SHELF

0
ro LOLOSPEAKE

OF Li
4 TRANSFORMER

72

KT L.T.

T+

Fig. 4.-The connections of the batteries, frame, and
loud -speaker.
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upon its end the usual battery
plug, and this is inserted into a
suitable negative socket of the
grid bias battery. The various
battery connections are thus com-
pleted with a minimum number of
terminals.

The actual components used in
the orginal set are given in the
following list, and with this aid the
constructor will be able to collect
the necessary materials.

cabinet (Burne- Jones & Co.,
Ltd.).
ebonite panel, 5 in. by 15 in. by

in. (Burne- Jones & Co., Ltd.).
8 shock -absorbing valve holders

(Burne- Jones &. Co., Ltd.).
ordinary base -board mounting
valve socket (Burne- Jones
Co., Ltd.).

2 fixed condensers .0003 1)F
capacity (Dubilier Condenser
Co., Ltd.).

2 grid leaks of 2 megohms
(Dubilier Condenser Co.,Ltd.)

 fixed eondenipr .005 tiF. ca-
pacity (Dubiller Condenser Co.,
Ltd.).

 fixed condenser .00i /),F (Mc-
Michael clip -in type).

 low -frequency transformer (L.
McMichael, Ltd.).

 potentiometer (Sterling).
2 variable square law condensers

of .0005 capacity(Collinson's
Precision Screw Co., Ltd.).

3 dual rheostats (Burndept Wire-
less, Ltd.).

 " Constant -Tuned " intervalve
coupling unit (Peter Curtis,
Ltd.).
oscillator coupler (Bowyer -
Lowe Co., Ltd.).

 input filter with condenser
(Bowyer -Lowe Co., Ltd.).

3 intermediate frequency trans-
formers (Bowyer -Lowe Co.,
Ltd.).

7 terminals.
x piece of ebonite 4 in. by 8i in. by

f in., with one corner removed
by a slanting cut.

Radio Press panel transfers.
vernier condenser (Burne-

Jones, Ltd., enclosed type)

Construction
Little need be said of the actual

attachment and assembly of the
parts, since I think this is quite
clearly shown by the diagrams and
photographs, and such construc-
tional work as is involved is of a
very simple nature. Care should
be taken in working to the dimen-
sions and arrangement given, since
the whole set has been packed into
as small a space as seems desirable,
and the exact spacing to within
quite small limits is somewhat
important, as I found to my cost in
the preliminary experimental work.

631



MODERN WIRELESS July, 1925

In this view of the set removed from its cabinet, the position of the rheostat panel may
be clearly seen.

Therefore endeavour to copy the
layout very accurately, and take
careful note of the fact that the
valves are arranged in two rows,
running along one row in one direc-
tion and then back along the other
in the opposite direction, so that the
last valve, viz., the low -frequency
amplifying valve, is that which is
side by side with the first detector.

Wiring
The wiring probably represents

the most difficult part of the con-
struction of this set, since there is
not very much space available in
which to carry it out, and a good
deal of it runs from components
on the lower side of the shelf to
others upon the upper side of it.
This involves drilling holes in quite
large numbers in the shelf. The
wiring was actually carried out

partly with the ordinary square
tinned wire, and partly with
Glazite, which proved extremely
convenient for the purpose. The
wiring diagram is marked to in-
dicate which type of wire is used
for certain connections, and it will
be observed that most of the wiring
which. runs through the shelf, or
which unites components separated
by some considerable distance, is
done with Glazite, the shorter wiring
which does not run through the
shelf being done with the square
wire.

Points for Care
Points to which particular care

should be directed i n the wiring ope-
ration, are the connections from the
" Constant -Tuned " coupling unit,
and more particularly those to the
oscillator coupler. These must be
carried out with due care to see

632

that the right connection is taken
to the proper numbered terminal,
since a mistake may result in fail-
ure to oscillate on the part of this
valve, and, of course, the break-
down of the whole set.

Presumine that the wiring of the
set is now finished, we come to the
testing and operation of the instru-
ment, and after the completed
panel and shelf have been slipped
into the box, the first question which
confronts us is that of the type
and arrangement of the valves to be
used. In a set employing, so many
valves, and in which it is desired
to use quite a small filament
battery, we are limited almost
definitely to the type of dull
emitter taking .o6 amp. for the
filament, with possibly one of
slightly larger consumption for the
last (note -magnifying) valve. The
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oscillator is provided with a separate
filament rheostat, and practically
any type of general purpose valve
will serve here. For the first
detector, first high -frequency ampli-
fier, three intermediate frequency
amplifiers, and second detector,
it, is necessary to use valves re-
quiring the same filament voltage,
since these are all controlled from
the one filament rheostat. A good
combination, for example, is to
use three general purpose -o6 ampere
valves for the first H.F. and the
first and second detectors, while
the three intermediate frequency
amplifiers can be of the D.E. 3.B.
type, which has a high amplifica-
tion factor and gives good results
here.

Suitable Valves
Alternatively, of course, five

valves of the same type can be used,
such as the D.E.3, B.5, D.o6
general type, to mention the three
examples of this type made by
Messrs. Marconi-Osram Valve Co.,
Ltd., the B.T.H. Co., Ltd., and
Mullards Radio Valve Co., Ltd.
Practically any type of general
purpose low -consumption valve can
be used here, and I have obtained
quite good results from imported
Continental valves of the -06 type.

H.T. Values
The high-tension supply may

be a io8-volt battery, and the
plugs should be inserted so ;that
terminal number receives sot
volts, terminal number 2, 3o volts,
-terminal number 3, 54, volts, and
terminal number 4 the whole r o8
volts. When only a 72. -volt battery
is used terminal numbers is brought

 down to 66 volts, and terminal
number 4 to 72 volts, the others
remaining at the same values as
those just given.

Assuming that all the batteries
have now been connected -up pro-
perly and the valves turned on to
an approximately correct degree of
brilliance, we must deal with the
question of the operation of the set.
First connect a pair of telephones
to the loud -speaker terminals, and
a frame aerial to the frame ter-
minals. Now experiment with the
potentiotheter, and discover at
what point upon its range the long -
wave side breaks into self -oscilla-
tion. When the valve filaments
have been correctly adjusted, this
should take place when the slider
of the potentiometer is approxi-
mately one-third of the way round
from positive to negative ; that is
to say, that it should be two-thirds
of its travel away from the negative
end and one-third away from the
positive end. This is merely a very

rough rule to give a general idea as
to whether the set is working
correctly. Remember that in
general if the set oscillates too
freely it can be stabilised by
brightening the valve filaments,
but this must not be carried too
far, or the valves themselves may be
injured.

Testing the Oscillator
Set the potentiometer so that the

long -wave side is just oscillating,
but no more, and proceed to revolve
the dial of the oscillator condenser
C. At several points upon the
dial you should hear chirping noises
like carrier waves, which should
disappear when you turn the
potentiometer towards the positive
end so as -to stop the long -wave side

-from oscillating. The presence of
these chirps may be taken as an
assurance that the oscillator valve is
functioning more or less correctly,
and one can then proceed to search
for signals. Set the potentiometer
so that the long -wave side is on the
verge of self -oscillation, and pro-
ceed to search for signals by
manipulation of the two tuning
dials. -

A Warning
Operating a superheterodyne for

the first time is no very simple
matter and you must not expect
to obtain anything like the full
results for a time. Next month
the question of operation, types
of valves to use; adjusting the set
to obtain the best results, and soon,
will be considered fully. Mean-
while space compels me to leave
the constructor to acquire skill in
manipulating the two dials and the
potentiometer with a few final
practical notes.

The First H.F.
It will have been noted that no

potentiometer is provided to control
the grid potential of the first high -
frequency valve, and a few words
of explanation are desirable as to
the methods of controlling any
natural tendency to self -oscillation
on the part of this valve. The
aperiodic intervalve coupling ern,
ployed does not produce any strong
tendency to self -oscillation, but it is
possible with a valve which oscil-
lates readily, by turning down the
filament current, to produce self -
oscillation upon a small frame
aerial. No difficulty should be
experienced with this, so long as
the following points are borne in
mind. If you find that signals are
apparently poor and distorted, and
if you hear noises like carrier waves
upon, revolving the frame aerial
condenser, it is probable that the
first valve is oscillating, and the
remedies to be adopted are an in-

crease in filament brilliancy of the
group of valves controlled by the
middle filament rheostat, and
possibly a slight decrease in the
high-tension voltage applied to
H.T. + 3. If the difficulty is very
pronounced, try a different valve
in the first socket. If the only
available valves are such as to pro-
duce self -oscillation here (an ex-
tremely unlikely state of affairs), a
temporary remedy which will serve
until a more suitable type of valve
can be obtained, is to break the lead
which connects one of the secondary
terminals of the " Constant -Tuned "
unit to filament positive, and take
this lead to the slider of the
potentiometer.

When the set is used forportable
purposes, a folding frame aerial is
extremely desirable, and unless the
set is to be used. in very close
proximity to a broadcasting
station, I would recommend that as
large a frame as possible should be
employed. (The only objection to
a large frame is that when used very
close to a main station the inter-
ference problem is rendered some-
what more severe.) A separate
frame aerial is most desirablp, but
for use upon comparatively local
stations quite good results can be
obtained upon a small frame wound
upon the large door of the cabinet,
and details will be- given next
month as to the construction of
this frame.

Results
To give a preliminary idea (to

be expanded in a later account) of
the results to be expected from
this set, I may mention that the
following stations were received
one afternoon in June at satis-
factory loud -speaker strength :-
Birmingham, Bournemouth, Ham-
burg, Toulouse and Glasgow.
Madrid was heard at good phone
strength on the same occasion,
all On the 26 -in. frame, and in par-
ticularly summery (and hence un-
favourble !) conditions.

After dark I have had loud-
speaker results from all the main
B.B.C. stations (and two relays)
except Cardiff, Manchester and
Aberdeen (phones only), but of
course results vary from night to
night and in the different localities
in which the set has been tested.

eeeeettne*emeetm)eti)*(i)
NEXT MONTH

The conclusion of this article
will appear in our next issue, with
full instructions for operating the
set, notes on possible troubles, and
details of the built-in frame aerial.
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Inspiration
POSSIBLY you noticed, and

possibly again you did not,
that in a recent lecture upon

the motion of electricity in metals,
Dr. H. A. Lorentz referred to the
fact that when conductors are
cooled below a certain critical
temperature their resistance is what
the vulgar would call a washout.
In polite words, it ceases to exist.
Now, even if you had seen this
statement, would it have suggested
anything to you ? I doubt it,
reader. On the other  hand,
when I came across it a whole
train'of possibilities presented them-
selves to what I call my brain,
though I must admit that others
describe it in less flattering terms.
Would it not be possible, for
instance, to keep one's earth plate
 in a refrigerator and so obtain
enormously increased signal
strength ? You think that it
would not ? Well, well, -perhaps
you are right. Still, you see hoW
the idea sets one thinking. The
great trouble is that of reaching
the critical temperature, which is
always somewhere round about
absolute zero. And what is
absolutely zero temperature ? You
are puzzled at once. Various
figures return from your distant

In glad rags minus a collar and plus
brown boots

schooldays and group themselves
before you. Is it 644 ? No, that
is the number of ounces in a
square hundredweight or some-
thing of that kind. It is not
O8.4. or 30e or 1728. You give
it up ? I will put you out of
your pain. It is - 273 degrees
Centigrade. I am able to speak

with a certain amount of certainty
because I have just looked it up.

Frigidity
Now this is the kind of tempera-

ture that takes a bit of getting
down to. It is simply of no use at
all to ask the
ice-cream man to
help you. It is s\
sometimes ap-
proached at meet-
ings in Scotland
in the chilly
silence which suc-
ceeds the chair-
man's announce-
ment that a silver
collection will be
taken at the door
as the audience leaves, but one
could hardly incorporate chair-
man, hall and audience in the
average receiving set. Again, I
.have known a frigidity not far
-above absolute zero occur in my
own feet when called upon to
perform some dangerous task. You
see the obvious objection to tins
method of producing a low tem-
perature. A prolonged coldness
in the pedal extremities leads
infallibly to chilblains, if not to frost-
bite. You can, of course, produce
a remarkably chilly atmosphere

by appearing at
a dinner party
without your col-
lar, or even by
wearing brown
boots with your
otherwise perfect
evening garments.
No one, however,
wishes to go
through life per-
petually garbed
in glad rags minus
a collar and plus

brown boots. Fuither, the re-
quisite coldness cannot be produced
unless there is a dinner party, and
no one, I imagine, would care to
give one of these every evening
during broadcasting hours. If
it were necessary to do this, the
use of temperatures in the neigh-
bourhood of absolute zero in the

receiving set would be too costly
to be a sound commercial proposi-
tion.

Fighters
I have outlined first of all the

difficulties, just to show you how
great was the task to be faced

DifficultL.s make some people
their hair.

tear

by myself and by Professor Goop
to whom I at once communicated
the inspiration that had come to
me. Our joint motto has always
been Super ardua ad astra,
which may be freely translated :
" The higher you go the fewer."
Difficulties make some people tear
their hair, or burst into tears, or
pay their tailor's bills, or take some
other desperate action. It is quite
otherwise with the Professor and
myself, who, when confronted with
difficulties, are at our very happiest.
I will just give you one example
to show you what I mean. The
other night, wishing to receive
KDKA's short wave transmission,
the Professor took down from a
shelf the special open-work solenoid
coil that he keeps for this purpose.
You may gather something of his
surprise when I tell you that he
found that a lady mouse had made
her little horne within it and that
about a dozen healthy youngsters,
snug in the warm nest, were asking
loudly if it was not nearly break-
fast time. Now here was a real
difficulty. It has been amply
proved that the presence of mice
in the field of any coil enormously
increases both its inductance and
its self -capacity.

The Difficulty Solved
Professor Schnitzelwurst has in

fact produced a formula which

u'1634
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will be found most useful should
this occur to you. In case you do

aot know it, it is x= M 2L0
I.O.U.

where M is the number of immature
mice, 2L0 may or may not be
365 metres, I.O.U. is a scrap of
paper, and x is an unknown
quantity. Even with the help of
this formula the Professor found
himself no nearer to receiving
IoDKA. Something had to be
done. It was obviously impossible
to remove the nest bodily from
the coil, for that would have been
the kind of rank cruelty that is
foreign to any real Englishman.
The only possible solution was to
remove the coil from the nest, and
this the Professor did, placing the
little creatures and their home in
Mrs. Goop's Sunday hat.
You will see at once how
great minds can rise to the
occasion in times of stress.
It was a real stroke of
genius, and I can assure
you that Mrs. Goop told
the world about it for
three whole days almost
without stopping.

I Tell the Profet sor
Haying once got this

absolute zero idea, I went,
as I said, to see the Pro-
fessor about it without any
delay. As I entered his
study I found that the
kindly man, in the absence
of his wife, had the latest
'Gooplet upon his knee and
'was engaged in charging him to capa-
city with a feeding -bottle. Seeing
me, he rose at once, depositing the
infant in the coal scuttle, and
advanced with outstretched hands.
Having- greeted him, I remarked
that, to judge from his howls, the
child appeared to be in a state of
violent oscillation that must be
causing considerable interference
in. the neighbourhood. " Child,"
said the Professor, " what child ? "
I indica ted the Gooplet.' Ah, yes,
of course," cried the Professor,
picking up his now somewhat be-
grimed offspring and re -seating him
on his knee. He then plugged in
the transformer, which silenced the
howls and produced smiles and
gurgling hoises,

The Thermorheostat
I outlined my idea, and as Mrs.

Goop luckily appeared and removed
the encumbrance, we were able to
get on with it at once. Why should
we not, I suggested, produce
eventually a receiving set controlled
by the varying resistance obtain-
able from the use of slight rises and

falls in temperatures approaching
absolute zero ? We agreed at once
that there was a great deal in this
project, but resolved for the
moment to confine ourselves to
something -straightforward and
simple. What we decided to do
was -to produce a Thermorheostat,
and this we have done. What is a
rheostat ? It is a thing whose
thingmejig comes loose whenever
you turn the knob in the -hope of
lighting up your valve filament. It
is a thing whose contacts are always
so placed that you have to stand
on vour head to solder wires to
them. It is a thing whose spiral
squishes when you hold it firmly in
order to be able to drive home the
fixing screws. It is a thing pierced
with 5 B.A. holes, which you buy
on Saturday night, when you have

The Thermorheostat operating.

no 5 B.A. screws and have lost your
No. 26 drill. There is obviously a
vast demand for a super -rheostat
which has none of these defects.
That is why we have developed the
Thermorheostat,  which will meet
the requirements of even the most
exacting. The modes operandi of
this wonderful new filament regu-
lator will be gathered at once from
the diagram which is given- here-
with. The components required are
simply a helium liquefying appara-
tus, a blow -lamp, and a resistance
coil with a value of too ohms. The
helium thingmebob may be obtained
very reasonably from dealers in
disposals- goods, rag and bone
dealers or other merchant princes.
Its cost as a rule will not exceed
four or five thousand pounds, and
it is therefore comfortably within
the purchasing powers of any
reader of MODERN WIRELESS. The
blow -lamp may be borrowed from
any painter (house, not picture),
whilst the. resistance wire can be
bought fora few pence. Let us
see exactly how the apparatus
works.

How It Works

When we make a start the total
resistance in circuit is too ohms.
Theval ye therefore does net light up.
We now bring the helimuiliquefier
into action, squirting a spray on
to the coils of wire. Before you can
say. "knife." or " Jack' Robinson,"
,or any of the other things that
nobody ever wants to say, down -
goes the resistance to zero, and
unless you are pretty nippy, up goes
the valve in a blue flame. It is
just this nippiness that is the crux
of the whole question. It isessen-
tial that the bloW-lamp should be
brought into play just at the right
moment in order that the desired
amount of resistance may be
obtained. When the Thermo -
rheostat is first operated; it is as

well to borrow half a dozen
valves from friends for
experimental purposes.
They will quite under-
stand when you return
them with burnt -out fila-
ments and explain that
you were engaged in really
important experimen I s.
Once the requisite deftness
with 'the blow -lamp has
been acquired, perfect con-
trol of the filament is as-
sured. For multi -valve
sets it is 'perhaps best to
provide one liquefier and
one blow -lamp per valve,
though this is not abso-
lutely essential, since the
former' may be furnished
with a multiple nozzle,

whilst the latter is easily manipu-
lated, after a little practice.

Test Report
A complete Thermorheostat was

despatched for test to Mr. A; D.
Snooper per goods train. His re-
port, which is most encouraging, is
as follows A sample of the Goop-
Wayfarer Thermorheostat has been
submitted for test. This is a neat
and compact little device which will
appeal specially to those to whom
space is a consideration. We had
no difficulty - in installing the
apparatus in our own drawing -room
after removing the furniture. On
test it was found that the -resistance
obtainable varied between too ohms
maximum and .000000162593 ohm
minimum. Though the minimum
is rather higher than we care about
for serious experimental work, the
Goop-Wayfarer resistance can be
recommended to any who require
a reliable component with a fair
degree of quantitative accuracy. It
will recommend itself especially to
those who are constructing portable
sets for summer use.
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The Flamburfg Breadeastfin
Station

By Capt. L. F. PLUGGE, B.Sc., F.R.Ae.S.,
An interesting account by our Continental Broadcasting
Correspondent of his visit to the well-known German
station now so familiar to listeners in this countiy

MHE Ham -
b u rg Sta-
tion is re-

garded as one of
the most im-
portant in Ger-
many. _Hamburg
is a great intel-
lectual centre and
has at all times
formed a republic
of its own: As a.
great port in the
days before the
war, vast wealth
was accumulated
with that conse-
quent intellectual
development.

As a typical
example of the
weight the Ham-
burg StationhOlds
with .regard to
other German
broadcasting sta-
tions, it might be
mentioned that
when the general
broadcasting com-
mittee of German
was formed a fe
months ago, with
a representativ
for each broad-
casting station
Germany, Her
Blonck, Chairma
of the Hambur
Company, wa
unanirno u sl
elected ChM.- ma
to the General

The station 1

Nordische Rund
generally referr
Norag," which
is coined with
initials of the
The transmitti
housed in the P.

The aerial at the Hamburg Station is located on
General Telephone Office building.

ommittee .
owned by the

unk A -G., and is.
d to as "'The
t will be noted,
the aid of the
ompany's name.
g station is

st Office building
above the Telephone Exchange.
It is the law in Germany that the

They .appeared to
be extremely slen-
.der, being formed
of a thin steel tube
about ,one foot in
diameter and held
rigid by .a .great
.number of stay
wires radiating in
all directions.

The ,studios-
:three in number-
are on the grOund
floor. Only one,
the large one, is
regularly used for
transmission, one
of the others being
used for experi-
mental purposes,
and the third is at
present converted
into an office, al-
though its dra-
peries have been
allowed to remain.
The large studio is
capable of accom.
modating, an or-
chestra of 3o to .40
musicians. The

Norag " orches-
tra, which forms
part of the perma-
nent staff of the
station, con sMs. of
some zo musicians.
conducted bv-Herr
Rapellmeistet
Schin k. The :latter
is a brilliant pian-
ist and does not

conduct his orchestra in the
orthodox fashion, but occupies
his position at the piano and beats
time with his head in a manner
which might be described as
acrobatic.

Many of my readers who have
tuned in this station have no doubt
noticed the great number of
complete plays and also operas
which have been transmitted by

the

Post Office should hold 51 per cent.
of the shares of any broadcasting
ccmpany. The aerial is of the
usual type, erected on the roof of
the building. It looks more like
an oversized receiving aerial than
a transmitting one, and consists
of two single wires scme 2 0 o
feet long, io feet apart, towering
about too feet above the roof.
The masts attracted my attention.
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Broadcasting an open-air play entitled "A May Night on the Alster."

the " Norag." Some time before
my visit, an open-air play was
specially staged, to be transmitted
by this station ; it was called " A
May Night on the Alster," and is
claimed to be the first radio play
produced in the open for the special
purpose of being broadcast. The
Alster is a large lake situated in
the midst of Hamburg, and is an
excellent place for sailing, punting
and canoeing.

The Microphone

The microphone which up till
now has been in use at the Hamburg
broadcasting station is of a
type not far removed from the
magnetophone used in this country.
It is not suspended on sponge -
rubber but rests on a pedestal
and is enclosed in a wooden box.
The mechanism consists of a thin
strip of corrugated aluminium
ribbon which is lightly stretched
between the poles of an electro-
magnet. The ribbon is free to
vibrate, and these small vibrations
produce changes in a magnetic
field. Currents generated by these
changes are amplified and applied
to the modulating valve in the
usual manner. This microphone
is, what might be described as the
old one, but is still used for
ordinary transmissions. A. new
microphone called the " Reis "
microphone is at present being
experimented with. A great deala,
is being said in favour of it, and-

it can be seen in the accompanying
photograph of the studio. 1he
Reis microphone is very simple in
appearance and is enclosed in a
solid block of white marble, which,
it is claimed, renders resonance
impossible. The instrument is
subject to patents, and I was not
able to find out its exact
mechanism, although the engineer
in charge kindly offered to take
the instrument to pieces for my
benefit. A couple of the screws

were sealed, so I did not feel justified
in allowing him to do this.

The Gong
The Hamburg station is known as

the station which rings the gong, and
speculations have often been made
among British listeners as to what
was happening with reference to
this " gong -like " sound which has
also been described as produced
by silver bells. Herr Blankenese,
the station director, kindly initiated

The control room at the Hamourg Station
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me into the secrets of the profession,
and showed me the champagne
glass which produces this sound
when rapped on the edge by the
pencil of the announcer. I under-
stand that a great number of glasses
have been broken during this
process since the opening day of
the station.

A Unique Method
I think there is something in

favour of the gong in the manner
used at the Hamburg station.
One rap means a minute interval ;
two raps, two minutes interval.
These, however, are not in my mind
the important gong signals. The

a quarter-hour chime is produced
and the announcer also strikes
the requisite number corresponding
to the hour. It may be interesting
to note that the hour is struck
in a different manner in Germany
from the way clocks strike the
hour in this country. The hour
is always repeated after each
quarter chime, and four chimes
are given before the hour to denote
a full hour.

In the accomoanying photograph
a certain number of keys will be
observed affixed to the announcer's
desk. These keys form part of
a very elaborate mechanism which
has recently been evolved by one

The author before the microphone on the occasion
of his broadcasting from the Hamburg studio.

one of which -I am in favour is
the one gong which is struck
immediately before the announcer
speaks. This, I consider, draws

 the attention of the listener who
has been waiting to the effect
that something important is about
to occur, like the heralding of
kings of old. Without such a
warning it often occurs, especially
on long-distance reception, that
the first word 'of the announcer is
missed. The first word is often
the most important, such as in
" London calling " ; and I have
often heard from listeners abroad
and noticed myself how difficult
it is to identify the London station
over great distances for this
reason.

Striking the Hour
The chimes giving the time

signal frcm the Hamburg station
are not produced with champagne
glasses but by means of tubular
bells. By the aid of these bells

of the Hamburg Post Office
engineers. By means of this it
is possible for the announcer to
ring the chime desired. The whole
mechanism is controlled electrically
and acts on the instrument which
has just been described. This
new device is not yet, in use, but
will be operating within a few days.

The Control Room
The control room is adjacent

to the studio. There the amplifiers
can be seen for the station itself,
the land -line running to the relay
stations and also for simultaneous
broadcast.

A noticeable feature might be
mentioned with regard to the
resistance utilised with the ,valves
of all amplifiers in the station.
This consists of what might be
described as an auxiliary valve
which contains a filament enclosed
in hydrogen gas. The filament
glows at a low red heat, and it is
claimed that this maintains an

absolutely constant current in the
filament of the operating valve.

The Transmitter
The transmitting gear itself is

housed on one of the top storeys
of the building and employs one
large Telefunken transmitting valve
which is capable of handling
approximately 4 kilowatts, but
which is loaded to 1.5 kilowatts
for the purpose of transmission.
The filament takes i6 volts, and
1,50o volts are applied to the plate,
which glows dull red when in
operation. A small, modulating
valve is situated in the  same
panel and this alone forms the
transmitting equipment. It is very
much in the experimental stage.
It is not proposed to change it
for the present, as a new station
is now under construction by the
Nordische Rundfunk A -G., which
it is hoped will be operating within
the next three months. The same
studio, will be used for this new
station, but the transmitting gear
will be installed some five miles
outside the city, and 8 k.w. will
be used.

The Generators
The generator room is on the

second floor in the Pest Office
building. Current is obtained from
a motor and two generators running
on the same shaft. One of the
generators produces 75o volts and
the second 25 volts, the latter being
used both for charging the accumu-
lators and exciting the field of
the high-tension generator. There
are three such generator sets, two
being in constant use and coupled
in series in order to produce the
1,5oo volts required for the plate
current. The third group is spare;
The low tension current for- the
valve filaments is supplied by a
battery of large glass laboratory
accumulators supplying twenty
volts. There are two such
batteries, one in use and one on
charge.

Aerial Arrangements
The aerial is brought into the

transmitting room by an ordinary
ebonite leading -in tube, and the
earth connection is made to the
water mains. From the general
aspect of the gear itself it can be
described as exceedingly simple
and unpretentious. It is obviously -
the original experimental gear which
is still in use, and the results which

-will be obtained from the new
high powered station will no doubt
give a better idea of what the
Nordische Rundfunk Gesellschaft
A-G. is capable of doing with the

-"backing of the Hamburg citizens.
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Full Volume wih

1 hree Valves
Ac_IOHIVSON --.TAINDALL

(.5fct fit- Ecidot-

An attractive receiver in which, by means of a simple method of switching, one,
two or three valves may be used as desired.

I;lc the. March issue of MoorRN.
,ELESS I described the

" Resistance_ Four," a four -
valve receiver consisting of a
detector and three stages of resist-
ance -capacity coupled. L.F. amplifi-
cation. For the benefit of those
wdio prefer transformer coupling
I have decided to describe a re-
ceiver following a similar lay -out
and capable of giving' the same, or
perhaps slightly less, volume and
at the same, time utilising a method
of switching one, two, or all the
valves into .operation without the
necessity for any alteration in the
adjustments of the set. The con-
structor will therefore find it an
easy matter to tune in a station on
the 'phones using the detector
valve only, to increase the strength
of signals if necessary by adding a
stage of low -frequency amplifica-
tion, or to use all three valves. for
working a loud -speaker. The re-
ceiver is simple to manipulate, and
the beginner will have no difficulty
in operating it in an efficient
manner. The problem of the best
type of switching to employ is not
easy to solve, but everyone will
agree, I think>, that the actual act
of switching should be as simple as
possible and that the complicatibir
in wiring ,should be as small as
possible. I. have constructed a
very -large -number of sets, and in so

doing. I have tried practically every
of switching device,_ my con

elusion being that the American
plug and- jack, -method is very
difficult to improve upon for switch-
ing in low-freqnency circuits.: No
readjustment of H.T. voltage is
required, and it is. so. convenient to
be able to add another stage or two
of magnification by the insertion, of
a plug attached to the telephone or
loud -speaker cords.. Transformer
coupling lends itself in particular
to this method, .for in the case
of resistance -capacity coupling

A10
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efficient switching is not so easy to
arrange for on account of the re-
adjustment of H.T. voltage so often
necessary. With jack switching
one may, if one so desires, light the
filament of the valve to be used at
the instant of inserting the plug,
but while this has many advantages,
I did not consider that these were
sufficient to warrant the inclusion
of a refinement of this nature in the
receiver I am describing in this
article. After all, it is only the
matter of a moment to turn the
required valve on or off by the

0.5
JACI,s_rj
2

12
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:
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Fig. 1.-The theoretical circuit. The value of the con-
denser C, is best found by experiment.
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The grid battery is held between the small spring clip shown
above photograph, and the cabinet,

partial rotation of the filament
rheostat knob, and at the same
time any extra complexity in the
wiring is avoided.

The Circuit
The circuit employed is straight-

forward in every respect, and it
consists of a valve rectifier followed
by two efficient stages- of trans-
former coupled low -frequency am-
plification. The aerial circuit is
tuned by a .0005 µII square law
type variable condenser, which
may be placed either in series or in
parallel with the aerial coil. Three
positive tappings are taken from
the H.T. battery in order that the
correct voltage may be applied to
the anode of the particular type
of valve Used, in accordance with
the operating data which the
makers in nearly every case supply
with the valve. Reaction may be
used when necessary. A clip -in
condenser is connected across the
two contacts of the jack in the
plate circuit of the last valve: and
is intended to be used as a loud-
speaker tone control. The best
value should be determined by
experiment, and will probably be 
between p02 pE and .or µF. It
is, of course, better to employ an
entirely -separate tone -control and
filter -unit as part of the loud. -
speaker equipment. In the same
way the condensers C5, C5, and
C,, which are shown dotted in
Fig. r, should be considered essen-
tially as part of the H.T. battery

unit. They have not been included
in the set itself.

Components
The components actually 'in-

corporated in the -set -are as follows,
but these could, of course, be re-
placed by others of equal quality :-
1 Mahogany cabinet with loose

baseboard, size 18 in. by 7 in.
by 6* in.-inside--(Carrington
Manufacturing Co.).

x Black ebemite panel, 18 in. by
7 in. by fe in. (Raclion).

c-005 ILF variable condenser,
square law pattern (Collinson's
Precision Screw Co., Ltd.).

 Two -coil holder (Peto-Scott Co.,
Ltd.).

3 Dual filament resistances, or
resistances suitable for the
type of valve used (Burndept
Wireless, Ltd.).

3 Black nickelled valve windows
(Grafton Electric Co.).

The complete receiver.
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on the left of the

2 Double - circuit jacks (R. A.
Rothermel, Ltd.).

i Single -circuit jack (R. A. Rother-
mel, Ltd.).

I Plug (R. A. Rothermel, Ltd.).
 First stage L.F. transformer

(Gambrell Bros., Ltd.).
-1 Second stage L.F. transformer

(Gambrell Bros., Ltd.).
3 " Antiphonic " valve holders

(Burndept Wireless, Ltd.).
I .0003 1.LF grid condenser (Dubi-

her Condenser Co., Ltd.). -

i 2 megohm grid leak (Dubilier
Condenser Co., Ltd.). .

 .0005 p.F fixed condenser (Dubi-
her Condenser Co., Ltd.).

 Clip -in condenser, complete with
clips and base (L. McMichael,
Ltd.).

2 Angle brackets for securinab panel
to baseboard (Henry Joseph
and Co., Ltd.).

Note the symmetrical lay -out.
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The wiring is extremely simple and should present no difficulties.

g Nickelled terminals, W.O. type
(Burne-Jones and Co., Ltd.).

A quantity of square section tinned -
copper wire, about 15 lengths
(Sparks Radio Supplies).

A few 4 B.A. and 6 B.A. screws and
nuts, and a short length of
flex.

A set of Radio Press panel transfers.

Construction
The construction of the receiver

is quite a simple matter, and the
panel lay -out diagram, together
with the wiring diagram, will enable
the constructor to reproduce the
actual receiver in the easiest possible
manner. To carry out the con-
struction efficiently the following
tools will be required :-
A 1.2 -inch steel rule.
A scriber.
A pair of dividers.

(These are necessary for marking
out the panel.)
A good quality soldering -iron, a

quantity of soldering paste or
resin and some blow -pipe solder.
The soldering bit should not be
less than. 8 oz. in weight.

An American drill and a set of twist
(drills. .

A carpenter's brace, together with.
a ,Z in. twist drill with a square
shank, and a -4- in. drill for the
valve windows. (A high-speed
drill to take bits of tins size
would be very expensive, and is,
in any case, not really necessary.)

A rose bit for counter -sinking...
A centre -punch and a small hammer

or mallet.

A screwdriver.
A pair of side -cutting pliers and a

pair of long -nose pliers suitable
for wire bending.
These are the essential tools, but

in addition a set of B.A. spanners,
some files and a supply of emery
cloth will be found useful.

Marking Out
First mark out the panel by

means of the steel rule and scriber
to the dimensions given in Fig. 2.
The spacing for the terminals is
set off with dividers. The top
terminal is placed on the centre
line through the valve windows, and
the bottcm one on the centre line
through the jacks. The distance
between these two centre lines is
divided into five equal parts, thus
giving the four equidistant points
for the remaining terminals. The
three terminals and the two 6 B.A.
screws on the left of the panel are
spaced out in a similar manner.
The holes for the valve windows are

in. in diameter, and drilling
should he carried out from both
sides of the panel after first running
a -26 in. pilot hole  through the
centres. The fixing screws are
spaced equidistant round a r in.
diameter circle,' and it is a good
plan to use the metal back -ring as
a template: The filament resist-
ances are supplied complete with
drilling template, and are therefore
easily mounted.

The ein.drill,used for the spindle
clearance hole will also serve quite
well for mounting the jacks,
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although a slightly smaller drill
would in some cases be an advan-
tage. The terminals used have
4 B.A. shanks, and a 4 B.A. clear-
ing drill is therefore required.
This same drill should also be used
for Ake two holes which secure the
angle bracket to the panel.

The two reaction leads are held
by means of two 6,B.A. screws and
nuts on the left of the panel above
the aerial and earth terminals. Two
flexible leads are soldered to these
screws and taken through the
cabinet to the moving socket of the
coil holder, the other two flexible
leads being taken from Al and
Earth to the two screws on the
fixed socket. Sufficient slack
should be allowed for the free move-
ment of the moving socket through
its arc.

Mounting Components on the
Baseboard

The setting out of the com-
ponents on the baseboard is quite
straightforward, and the lay -out
can be followed by reference to
Fig. 3. It is as well to mention that
the valves are not placed directly
behind the valve windows, as this
is not convenient in this case, and
in practice it is just as easy to view
the valves through the windows in
the positions in winch they are
placed as it would be if they were
allotted a position in a direct line
behind them. The actual wiring
of the receiver should be carefully
followed from the diagram, especi-
ally the connections to tile jacks.
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JACK 3.

Fig. 2.-Tne panel blue print (full size) No. 121a, price is, 6d. post free, may
be obtained from the Sales Dept.

His as well to wire up the filament and a non-acid flux should be used. sider this value to be sufficiently
resistances first and then to place A .0005 1rF fixed condenser is large for the purpose; in fact, it is
the transformers in position. A connected across the two outside often possible to use even a smaller
good hot, clean iron is essential, tongues of jack No. r, and. I con- size, such as .0003 p.F. In any case

the smallest value consistent with
adequate reaction control should be
used.

Operating the Set
To operate the receiver, connect

up the low-tension battery to the
terminals marked L.T. -F and L.T. -
and a high-tension battery of aoo -
120 volts to tile terminals marked
H.T. 4- I, 2, 3, and H.T. - . Do
not insert the three positive plugs
until the valves have first beer
inserted and the filaments lit. Tc
do this, rotate the rheostat knobs
clockwise. If bright emitter valves
are preferred, I recommend that
you use two 'of the general purpose -
type for the rectifier and first L.F.
and a small power -valve, such as,
an M.O. D.E.5, B.T.H.
B.4, Mu!lardD.F.A.o, or
D.F.A. I in the last stage. Some
of these valves work from a 4 -volt
accumulator- and others are in-
tended for one of 6 volts but it is
solely a matter for the, constructor
to . decide, as all of them will give
excellent results. The equivalents
of these valves in the 2 -volt or .06
type will be found equally satis-
factory. Assuming two gnr,ral
purpose valves and one of the small
power type to have been inserted in
the valve holders, the following
values of H.T. and grid bias should
be taken as a rough guide: H.T.

about6o volts, H.T. 2,80 - 120
volts, and 1.5 - 3 volts grid bias,
and H.T. volts and 6 volts
grid bias. These vanes vary, of
course, with the type of valve used,
and the maker's instructions should
be adhered to. Place a No. 5o or
75 coil in the reaction coil socket
of the 'two -coil holder and a No.
35 or 5o in the fixed socket. Place

lay -out,

The two grid bias negative plugs are joined direct to
I.S. terminals of the transformers by means of two short

lengths of flex,

612
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the aerial tuning condenser in
parallel by connecting the aerial
lead to A1, joining A, and " Earth "
together by means of a piece of
wire, the earth lead being taken to.
the terminal marked " Earth."
Keep the reaction coil well away
from the aerial coil and, assuming
that the valves are lit to a suitable
degree of brilliancy, rotate the
aerial tuning condenser dial until
signals are heard. Then bring the
reaction coil nearer to the aerial
coil and note whether signals in-
crease in strength.

When the telephone or loud-
speaker plug is inserted in jack

Of SMELT

PANEL

the French station at Toulouse
comes in on the detector and one
stage of low -frequency amplification
only. In daylight Birmingham
can be received at fair strength, but
Bournemouth, although audible,
is somewhat weak. At night, when
the conditions are favourable, it
should be possible to receive
several of the other B.B.C. stations,
but these would not be called real
loud -speaker strength. With the
A.T.C. in series, a No. 5o coil will
serve for the lower B.B.C. band of
wavelengths with a No. 75 for
those above 400 metres. A small
reaction coil, such as a No. 25 or

aerial in Kent at a distance of
about 15 miles from 2LO, and which
consists of a single wire leo feet in
length and 35 feet (average) in
height. - Using a large G.A.V. loud-
speaker the local station is uncom-
fortably loud and the receiver
gives adequate volume with the
reaction short circuited. The cor-
rect coils to use with the A.T.C. in
parallel, i.e., with the aerial joined
to A1, and A2 and " Earth " con-
nected together, are a No. 35 in
the aerial socket and a 35 or 5o
for reaction. The efficieucy of the
aerial used largely decides the size
of reaction -coil, and in some cases

TOP LEVEL

BOTTOP1 LINE OF

Fig. 3.-The wiring diagram, blue print No. 121b, price ls. 6d. post free. The inside
contacts of jacks 1 and 2 are connected to the primary terminals of the transformers,

the detector valve only is in opera-
tion. Upon inserting the plug
in jack a a stage of low -frequency,
amplification is added, and' the'
insertion of the plug into jack 3
brings all the three valves into use.:
As the two stages of low -frequency
amplification will only be necessary
in most cases for loud -speaker work,
provision is made for the tone
condenser C4 across the last jack
only.

Test Report
The set was tested on my main

perhaps a No. 75 will he necessary,
although this is, of course, an
indication of a poor aerial system.
Using Gambrell coils an " A " in
the aerial and an " a " for reaction
should suffice, but in certain cases
an " A " or " B " will be required.
If a large reaction coil must be
used for good results, I would
strongly advise the listener to im-
prove his aerial and earth.

No difficulty was experienced in
tuning in several Continental
stations on the loud -speaker after
dark, casing all three valves, and
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35, should be used. I have, using
a set of this type, found it possible
to receive the American short wave
station KDKA, employing as a
secondary coil a Gambrell " a/4""
in the aerial socket with 5 turns of
No. 18 s.w.g. d.c.c. wire wound
loosely round the outside to form
the aperiodic aerial coil. An " a /2"
or " a " will serve for reaction.
Tuning, of course, is very
critical, and the results are not
so good as would be obtained
using a low-losi" short wave
receiver,
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NOW that the wireless set
has come to be regarded
as an indispensable piece

of furniture in Jnany homes, there
is a demand for a type of receiver
which will give consistently good
reception of the broadcast pro-
grammes. For the man whose 
main concern is experiment, and
by whom broadcasting is regarded
as only one type of available
transmission among many, circuit
arrangements employing one or
two valves may suffice. But those
who desire rather to reap the full
benefits of the programmes pro-
vided by the broadcasting stations,
not only in Great Britain, but all
over Europe, need a type of circuit
which can be reasonably certain to
fulfil their requirements at any
time. When listening to the pro-
grammes; from their local broad -

Good Ways of Arranging
Four Valves

A description rtf some practical circuits suitable for general
loud-sp(ttaker work%

casting station, they dislike bc.ing
permanently attached to the set
by head -telephones, preferring the

The use of plugs and jacks
enables the telephones or
loud -speaker to be inserted

in an instant.

complete freedom afforded by the
use of a loud -speaker.

Some, too, wish to hear the

foreign transmissions, selecting for
preference those that can be re-
produced at reasonable strength
on a loud -speaker. many
like to feel that their set is capable
of bringing in the more distant
stations, even though headphones
are necessary for this purpose.

Many Circuits Available
The requirements outlined may

be filled by a receiver con-
taining four valves. Many com-
binations of this number of valves
are possible, and it is proposed to
indicate here a few practical
circuits. Receivers constructed
in accordance with the diagrams
given will not be found unduly
complicated to control, a point
which will appeal tot those who
feel alarmed at the sight of a large
number of dials and switches on
the panel of a receiver. A few

'0 e
Fig. 1.-A circuit suitable for loud -speaker reception from the local station. Good quality

is assured by the use of resistance -capacity low -frequency amplification throughout.

6_44



fifty, 1925 MODERN WIRELESS
remarks on the peculiar merits
of each circuit and the general
purpose for which it is suitable
will be included.

In all the circuits shown, pro-
vision is made for the application
of the correct anode potential to
each valve separately, enabling
valves performing different func-
tions in the circuit to be operated
efficiently. Another point to note
is that condensers are shown
dotted across the loud -speaker,
terminals : no values are given for
these; since the capacity required
by any loud -speaker on different
types of transmission is a matter
for individual experiment.

communicated to ,the grid of V2
via the condenser C ; the grid of
this valve is maintained at the
correct potential by means of the
leak R6, which is connected to the
filament via a suitable -grid bias
battery. The ccindenserCs,which may
have a value of about .0005 /IF, is
shunted across R in order to bypass
the high frequency component
present in the anode circuit of the
detector valve. -

The remaining L.F. amplifiers
V s and V4 operate in a similar
manner. The anode resistances
R,, R10, and R11 may be of the
orderof ioo,000 ohms;:and it should
be noted that there will ba con -

distance than, say, 3o miles from
the receiver, it becomes advisable
to use one or more stages of high
frequency amplification before the
detector, in order that the varia-
tions of potential applied to the
grid of the detector may be large
enough to ensure its efficient work-
ing. In -the circuit of Fig. 2, V/
functions as- high frequency ampli-
fier and V2 as detector, two stages
of transformer coupled amplifica-
tion being added to provide
sufficient energy for a loud -speaker.
As in the previous circuit, coil L,niav
he a No. 35 or 50 for the broadcast-
ing wavelengths ; L2 may each be a
No. 50 or 75, the smaller size being

+ I
0+2

H.T.

0+4

e
T3- .FoT,

4

L.T.

e

G.B.e2
se!

Fig. 2.-This circuit contains a stage of high frequency amplification, and has therefore
greater range than the previous circuit. Two stages of transformer coupled low frequency

amplification are employed.
Local Reception

Referring to the circuit diagram
of Fig. r, it will be seen that this
consists of a detector valve, followed
by three stages of resistance -
capacity coupled L.F. amplification.
The operation of this circuit may
be briefly summarised as follows :-
The circuit L1 C1 is tuned to the
incoming oscillations, andvarying po-
ten tials are applied between grid and
filament of the detector valve V,,
the usual grid condenser C2, and
leak R4, being provided. The coil
L2, in the anode circuit of V1, may
be coupled to L1, to produce reaction
effects ; but care should be taken
not to couple the coils so closely
as to cause self -oscillation and con-
sequent interference with other
listeners. The rectified currents
in the anode circuit of V, set up
varying potentials across the resist-
ance R4, by which means they are

siderable voltage drop across these
resistances, so that a higher value
of H.T. than the normal must be
used -to compensate for this. A
suitable value for the grid con-
densers C4, C5 and Cs is -25
while .5 megohm leaks will serve
for R6, R7 and Rs.

By means of the separate grid
bias terminal for V,, the use of a
suitable power valve in this position
with full anode voltage is made
possible. This applies also to the
circuits which follow. No pro-
vision is made *in the circuit of
Fig. r for altering the number of
valves in use, this circuit being in-
tended for use on local broadcast-
ing in a situation in which quality
and good volume are the principal
needs.

Volume and Range
Where, however, the nearest

broadcasting station is at a greater

used as the reaction coil. Values of
.0005 tiF and .0003 ii.LF will serve
for the tuning condensers C1 and
C. respectively.

In this circuit the varying poten-
tials applied to the grid of V1
by the incoming oscillations present
in L1 C, produce amplified oscilla-
tions in. the anode circuit of V1,
in which the circuit L2 C2 is also
tuned to the desired frequency.
The consequent varying potentials
across L. C2 are applied between the
grid and filament of V2, which acts
as a detector, the usual grid con-
denser C3 and- leak R, being pro-
vided. When the circuit L7 C.
is tuned to the same frequency
as L1 C1, self oscillation of V,
may occur, due to the inter -elec-
trode capacities of the valve. To
counteract this, a potentiometer,
R6,  of 400 ohms resistance, is
connected across the filament

645
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Fig. 3.-The above circuit is very simple to handle, requiring only two adjustments-variation
of C,, and the coupling between L, and Ls. Similarity will be observed between this circuit

and that of Fig. 2.
battery, and the grid of V1 is con-
nected via L1 to the sliding con-
tact, thus enabling a suitable
potential to be applied to the grid
to clamp out self -oscillation.

In the anode circuit of V2 the
coil L3 is coupled back to L, to
produce reaction effects. In series
with L3 is the primary T1 of the
L.F. transformer T1 T2, by means
of which the energy is transferred
to V,. The condenser C, serves
the same purpose as C, in Fig. 1,
and may have the same value.

3

Plugs and jacks enable the
loud -speaker to be placed in the
anode circuit of V3 or V,. Tele-
phones may be inserted in the
anode circuit of V2 for tuning
purposes, after which the L.F.
stages are brought into circuit.

Simplicity of Operation
Simplicity of control is a feature

which makes a wide appeal : the
diagram of Fig. 3 shows a circuit
which has only two main tuning
controls, the tuning condenser C1

in the aerial circuit L1 C1, and the
reaction control provide-] by
coupling the coil L2 to L1. Care
is.necessary.in the handling of this
form of reaction coupling,- or the
aerial will be energised to the
annoyance of other listeners. The
operation of this receiver is essen-
tially similar to that of the circuit
of Fig. 2 described abo ve,with the
exception that for the " tuned -
anode " system employed in Fig.
there is substituted an anode
resistance R5, whose value may he

4

a
coa

AND

*MIA

AM.

R1

2

6)3

-4E1)4
H.T.
ee.

Red

L.T.

C.B.
0 e 2

sei
Fig. 4.-This circuit consists of a stage of high frequency amplification followed by a detector
and two low -frequency amplifying valves. Good quality is obtained without great sacrifice in

volume by the combination of transformers and resistance -capacity couplings,
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DDELIGHTFUL alfresco dances, musical
picnics, tennis -parties, etc., are some of
the pleasures ensured to GECOPHONE

users during the summer months-for per-
fect reproduction the GECOPHONE stands
supreme.

Music-both vocal and instrumental-is
reproduced with such reality as to satisfy
the most discriminating music -lover.

The sure way of obtaining the maximum
pleasure from broadcasting is to use a GECO-
PHONE.

Its simplicity, ease of operation and extra-
ordinary efficiency make it the ideal set for
broadcasting reception on all occasions.

There is a GECOPRONE Model to sail cocry
parse.

Prices horn £2 10 0 to £117 14 0.

(CECoPHONTE:1

BRITAIN'S BEST

BROADCASTING SETS

Sold by
all Geoophone
Service Depots,

Wireless Dealers,
Stores, etc.

Manufacturers & Wholesale only) TITLE GENERAL ELECTRIC d0..,LTD., Head OfficelMagnet HIDUM Kings ay, London, W.C.2 647
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1
to all Loud Speaker users

VER since Broadcasting began, users of
Loud Speakers have been confrontediwith

the diffi
a

culty of obtaining a reasoi y priced
Power Valve capable of firodlito'nbg a rich
sonorous tone without the aid of extravagant
high-tension voltage. They htive yarned for at
Power Valve which does rapt necessitate the
rebuilding of the Receiving:
of an elaborate or cost4

to obtain the desire
of these problem
new Cossor W3
piece of ingen,
at 1.8 volts an
but the mode
order to prod
which has ye,

We venture,
more widely &

e purchase
'ansformer
The solution

be found in the
V -r lye-a master-
ship. Operating
5 amps., it needs

e of SO to 120 in
ity and mellowness

d by any other Valve
hat, as its virtues become

=

it will be selected by a
descriminating wireless public as the standard
British Loud Speaker Valve.

]price 1816 from all Wireless Dealer

A. C. COSSOR LTD. - - - MANUFACTURERS OF VALVES - - HIGHBURY GROVE, N.5
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Fig. 5.-Considerable range is possible with this circuit, two stages of high frequency
amplification being employed, followed by a stage of low -frequency amplification for

- loud -speaker working.

8o,000 ohms. The remainder of the
circuit is similar to Fig. 2, and. the
valn es of components may be the
same as those given for that circuit.
This resistance -capacity method of
high frequency, coupling will func-
tion over a wide band of fre-
quencies, no tuning adjustment
being required, but it is- not
efficient on wavelengths below
about i,000 metres. This circuit
therefore is recommended- for the
reception of the long -wave broad-
casting stations, such as Chelmsford
and Radio -Paris. For this purpose
L1 may be a No. 150 coil, and
L2 a No. zoo, p1 having a value of
.0005 pcF.

Quality with Volume
The circuit depicted in Fig. 4

is again essentially similar in
operation to that shown in Fig. 2,
with the exception that reaction
is provided by coupling the coilL2,
in the anode circuit of the detector
valve V2, to the aerial coil L5,
instead of to the anode coil L2
of the high frequency amplifying
valve V1; also resistance -capacity
coupling is substituted for trans-
former coupling in the second
stage of low frequency amplifica-
tion. Resistance -capacity coupling is
to be preferred for the second stage
of L.F. amplification, when really
good quality of  reproduction is
desired : the volume of sound'
obtainable in this manlier is not
so great as that given by trans-
former coupling, but comparative
freedom from distortion is assured.

A suitable valve, designed specially
for resistance -capacity coupling,
should be used for V3, in order to
obtain the best results. As in
Fig. z, provision is made in this
circuit for using a, 3 or 4 valves as
required, the telephones and loud-
speaker being permanently con-
nected to jacks which can be
plugged in at the desired point.

Greater Range
Some people are unfortunate

enough to be situated in districts
which- are somewhat remote from
a broadcasting station, or which
are " blind " from the point of view
of reception. For them, and for
those who wish to receive some of the
Continental stations at moderate
loud -speaker strength, the circuit
of Fig. 5 will be found suitable.
Two stages of H.F. amplification
precede the detector, so that weak
incoming oscillations are con-
siderably amplified before recti-
fication, enabling the detector to
operate efficiently. A single stage
of L.F. amplification provides suffi-
cient energy to operate the loud-
speaker.

The operation of the H.F. stages
in this circuit is in principle similar
to that of Fig. 2, except that no
reaction is provided. The amplified
oscillations in the tuned circuit
L2 C2, L2 being the primary winding
of a high frequency transformer,
cause varying potentials to be set
up across the secondary winding
L3, since this is in a position of
fixed close coupling to L2, these

varying potentials being thus
applied across the grid and fila-
ment of V2. The operation of
the second transformer L, L5 is
similar. As high frequency ampli-
fying valves used in this manner
are prone to self -oscillation, the
grids of both V1 and `T2 are con-
nected to the slider of the potentio,-
meter R, the resistance of which
may be 400 ohms ; by suitable
adjustment of the slider sufficient
damping can be introduced into the
grid circuits of V1 and V2 to
stabilise their operation.

The coil used for L1 in this
circuit may be a No. 35 or 5o for
British - broadcasting; - while the
H.F. transformers should be suit-
able for the wavelength band to be
covered.

For um in conjunction with
those circuits in which plugs are
incorporated for inserting the tele-
phones or loud -speaker, a suitable
arrangement of these components
is shown in the small diagram.
The telephones and loud -speaker
are permanently attached to
the plugs, the value of the con-
denser across the loud -speaker being
best determined by trial. Care
should be taken in connecting the
leads to the plugs to see th".t the
positive lead from the telephones
or loud -speaker is connected to the
H.T. lead when the plug is
inserted ; if all the jacks also are
connected up the same way round,
there will be no fear of injuring the
permanent magnets in the ear-
pieces.
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A Filter and
Tone -Control

Unit
By

C. P. ALLINSON. E

This unit will be
found particularly
valuable by those
who desire to
obtain the best
results from their
loud speaker.

Amost desirable addition to
any multi -valve receiver
working a loud -speaker is

a filter circuit which isolates the
loud -speaker so that the steady
current flowing in the plate
circuit of the last valve does not
pass through its windings. With
the present small power valves so
frequently used in L.F. amplifiers
the actual steady plate current may
have quite a large value, and by the
use of a. filter circuit all possible
risk of injury to the delicate wind-
ings of the loud -speaker is elimi-
nated.

Further, in order to get the
greatest possible purity of repro-
duction, a very real consideration
to all listeners with a critical ear,
some form of tone and volume
control is needed.

A Convenient Size
The unit here described com-

bines the various requirements set
out above, and also in order that
telephones may be substituted for
the loud -speaker with the least
trouble, a jack is used.

The photograph shows the neat
appearance of the unit, and its
symmetrical lay -out will be readily
appreciated. Contained in a ma-
hogany or an oak cabinet, it .can
be made to match with the receiver
in use, and the one shown will
match very well with a receiver
built into an " All Concert " cabi-
net.

Fig. 2 shows the theoretical
circuit diagram. The choke coil
L1 and the condenser C1 combine

to foim an efficient filter circuit,
effectively isolating the windings
of the telephones or loud -speaker

Fig. 1.-The panel lay -out. The loud speaker is auto-matically cut out when the telephone plug is insertedin the jack.
65o
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LISSEN/UM

for those distant stations !
Many listeners would like their local station
to close down so that they might search
for distant stations without interference.

That is, of course, quite out of the question
-and certainly most unnecessary, too.

LISSENAGON
"X" COILS

No. 50 6 /-
No. 60 6/4
No. 75 6/4
No. 250 9/9

LISSENAGON "X" COILS
ai e interchangeable with the
standard LISSENAGON and other
standard coils, and although the
tappings make them suitable for
special purposes, they are in other
respects similar to, and can be
used as, standard coils.

With LISSENAGON "X" COILS, distant stations
can be tuned in without the slightest sign of inter-
ference, just as though the local station had actually
closed down, in fact.
Readers of this magazine who wish to make their
receivers highly selective should write for interesting
leaflet describing the many uses of LISSENAGON
" X " COILS. In many cases no alteration is
necessary to a receiver, in others the alteration to
wiring is a matter of a moment. Those interested
in Neutrodyne and Reinartz circuits, wavetraps, etc.,
should also have a copy of these particulars of
LISSENAGON "X" COILS.
LISSENAGON " X " COI LS are particularly
suitable for the H.F. stage of the " Neutral Grid"
circuits designed by Mr. Cowper.
A TEXT BOOK OF LISSEN PARTS will also
be sent free on request, It contains a fund of
useful information which will be of interest to all
readers of this magazine.
In all cases where Standard Coils are re?uired, Experi-
menters who are only satisfied with the most efficient-

USE LISSENAGON COILS-the coils which intensify tuning.

Lll5SEN LIIMRTED
LISSENIUM WORKS,

20.24, FRIARS LANE, RICHMOND, SURREY.
'Phone :-Richmond 2285 (4 lines). 'Grams :-"Lissenium, London."

LISSEN PARTS-WELL THOUGHT OUT, THEN WELL MADE,

In replying to advertisers, use Order Form enclosed. 651
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1

Get the hest out
of. Itpm ma set

F 3 electrode sYst,rdD '' SPotfront thel,ILent support /A
at A (icn"

andppo)(anode
id suPP°' t(grid

suPP°'
D.E.3 electrode system,

side view. All parts
accurately made to mea-
sure by machine jigs.
Assembled under indivi-
dual supervision.

All-Bakelitebase.Lou)self-capacity.Wide collar
at top (firm grip for inserting and withdrawing
valve). Moulded rib on same side as anode
pin (ready identification
of anode pin, by
torch. Obviates

burnout 
e to

incorrect
insert "on).

To get the best out of your set,
put the best into your set. Fit the
right valve for your individual needs.

The most efficient electrode system for one
type of valve is not necessarily the best for
other types. The electrode system of each type
of the " Valve in the Purple Box is the result
of scientific determination of the best design for
the conditions under which it is to be used.

A noteworthy example is

TYPE D. E. 3.
a general purpose valve for use with dry
batteries, or 4 -volt accumulators.

PRICE 16/6
Outstanding features :-

FILAMENT.

Although current consumption is
only .06 amp., electron emission
equals that of bright emitter taking
over twelve times the current. The
filament does not depend for its
emission on a substance coated on
the outside which rapidly wears

away in use. The active
material permeates the
whole of the filament.

GRID.
Special machinery provides for

abnormally high exactness of manu-
facture. Spiral grid, each turn
welded to grid support. Full control
over electron emission ensured.

PLATE.
Most rigid construction employed

(spot welding). Active portion of
filament entirely enclosed.

The most economical valve in the World!

MARCONI,
CMADE AT THE osRAm LAMP WORKS

SOLD BY WIRELESS AND ELECTRICAL DEALERS, STORES. ETC.

Get the
Valve in the
Purple Box

652 In replying to advertisers, use Order Form enclosed.
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TeL

14,

r
lo F C2

Fig 2.-The theoretical
from the steady plate current.
This choke, however, offers a very
high impedance to all fluctuating
currents.

It is important, of course, that
the choke should have a. high im-
pedance, or else a loss in signal
strength may result.

By means of the switch S1 it is
possible to connect a variable
resistance across the loud -speaker
(a variable anode resistance is used),
thus giving control over volume as
well as helping to reduce any reson-
ance effects that may be present
in the loud -speaker windings.

The switch S5 allows one of four
condensers (C5, C5, C, or C5) to be
connected across the loud -speaker
terminals, thus giving a very effec-
tive control of pitch. The valuesof
these condensers are: C2, .00214F,
C 3, *004 C4, oo6 C 5, 0 I p.F,
and different values will be found
best under different reception con-
ditions. With very loud signals,
the large size condenser may be
used with advantage, especially
with some loud -speakers. Different
types of received signals will require
different capacities according to
their tone and strength.

Different Values Should be Tried
Speech, for instance, will, be most

clearly received with one value,
an instrumental solo with another,
and orchestral items with another ;
while the use of clip -in condensers
allows further values than those
given to be tried.

The loud -speaker being connected
to the terminals marked L.S., tele-
phones may quickly be substituted
by plugging them into the jack
shown in the circuit diagram, and
on withdrawing the plug the loud-
speaker is automatically  placed in
circuit.

The following components are
required, and. for the information
of constructors who may wish to
follow the design of the unit de-
scribed in every detail the makers'
names are given :--

Ebonite panel, 8 in. by 8 in. by
in. (Paragon)..

Cabinet for same with loose base
board, 7i in, deep (W. R.
Agar).

L. F. choke (Grafton Electric Co.).
1.4F condenser (Telegraph Con-
denser Company).

1:1;'/

+Z> arawm

-1%7
C3 C4 Cs

scheme of connections.

i Single -circuit jack (Elwell Wire-
less, Ltd.)

I Plug (Elwell Wireless, Ltd.).
2 Sets switch parts (Bowyer -Lowe

Co., Ltd.).
Variable anode resistance (Bret -

wood, Ltd.).
4 Clip -in condensers and mounts.

Values required are .002, opal,
.0.06 and .ot pF (L. McMichael,
Ltd.).

4 Large lacquered brass terminals
(Burne- Jones, and Co., Ltd.).

Fig. 3.-The wiring diagram. The values of the clip -in
condensers should be experimented with until best

results are obtained.
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I Set Radio Press panel transfers.
Square tinned wire for connections.

The construction of the unit is
a simple matter. If guaranteed
ebonite is used time and trouble
will be saved that would otherwise
have to be expended in removing
the surface of the panel and its
attendant risk of leakage. If the
panel has to be rubbed down, use
glass-paper (sometimes called sand-
paper) in preference to emery. The
latter has the tendency to work
into the surface of any material to
which it is applied.

The panel lay -out in Fig. I will
show you where to drill the various
holes, and the wiring diagram shows
the lay -out of the base -board.
Having mounted the two switches,
jack, variable anode resistance, and
terminals on -the panel, fix this to
the base -board and screw down to
the latter the components  which
are to he carried thereon.

The connections to be made are
clearly shown in Fig. 3, and should
present no difficulty.

To connect up the unit, join
the two terminals marked " To
set " to the output or -loud -speaker
terminals of your receiver. The
loud -speaker is then connected to
the terminals so marked, and tele-
phone tags are placed into the two
screw -down connectors in the plug.
When the 'phone plug is inserted in
the jack the loud -speaker is auto-
matically cut out of circuit and vice
versa. A little experiment will
soon show the best value of
capacity across the loud -speaker for
good reproduction.

The completed unit is a refine-
ment that will enable one to obtain
added pleasure from wireless recep-
tion.

A photograph showing the wiring of the unit. It
will be of assistance if used in conjunction with

Fig. 3.

6:020007i0.10202071.000000000011
O 0

The T.A.T. ggg g
gSystemg gg g

ligam-mmogoomffigggig ogoommaii

SIR,-As requested, I have much
pleasure in sending results obtained
from the T.A.T. system, using
2 H.F. and Det., reaction on tuned
anode. My aerial is zo ft. high at
the house end, and 35 ft. the other,
being practically unscreened. The
earth is two copper plates sunk
4 ft. under the aerial. The valves
are z B.T.H. B5, .06 amp., for the
H.F. side, and A.R.D.E. for detect-
ing.

These have to work four pairs of
'phones, situated in various parts
of the house, and previously were
used as r.v.r. In a few minutes I

changed to the T.A.T. system, and
was sucessful in tuning in most of
the B.B.C. stations right away. The
coils are home-made basket coils,
and the chokes necessary are 25o
for 5IT, and 400 or Soo for 5XX,
both No. 36 D.S.C.

On finishing the set off properly;
the results were excellent, 5IT and
5XX loud -speaker strength, 5WA,
2ZY, 6BM, 5SC at strong 'phone,
and 2BD, zLO, 5NO at quiet
strength. Many German stations
come in at load -speaker strength
with one pair, whilst Radio Paris,
Ecole Superieure and Eiffel Tower
are at moderate loud - speaker
strength.

So many stations come in that I
can at present give no DX resnitS
until I have sorted them out, but
I believe Komarow and Seville have
been heard. Judging by the above,

America should be quite readable,
since I have picked it up on one
valve on the only two occasions
that I have tried, when I sighed
for a stable H.F. circuit.

The circuit is a delight to handle
and very stable. Components :-
Fallon variable and. Dubilier fixed
condensers, Lissenstat minors,
Sterling and Brunet 'phones, H.T.C. 
valve holders, and Colvern tuning
condensers. The last two are
excellent additions to any set.

Wishing your paper every success
and thanking you for the many
good circuits that appear. I may
add that I have been a reader since
No. I.-Yours truly,

JOHN A. BENJAMIN.
P.S.-5IT and 5XX come in very

quietly on four pairs of 'phones with
no aerial.

Bfidgenorih, Salop.
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-Non- Pong'
ValveHolder
(for panel

mounting).

PRICE

The Demons of Shock
E Noise beaten at Mo
At last appears the truly efficient Sterling " Non-
Pong " Shock Absorbing Valve Holder to put
the demons of shock and noise in their place,
beaten and powerless. No more pong " noise
-no more shocks to break filaments that the
ordinary rigid valve holder cannot prevent. For

8
NONPONG

Shock Absorbing
VAL HOLDERS

Non - Pong Valve
4 Holder Adapter (for
4 fitting into existing rigid

type sockets).

PRICE I

the "Non -Pang" absorbs shocks, prevents irritating
microphonic noises, and very considerably lengthens
the life of a valve.

Use " Non-Pong " Holders in the set you are build-
ing, or the Adapter type in sets already fitted with
ordinary holders.

At your radio dealer's
linnouncement of STERLING TELEPHONE & ELECTRIC CO., LTD., Manufacturers of Telephones & Radio Apparatus, etc.
210-212, TOTTENHAM COURT ROAD, LONDON. W.1 Works: DAGENHAM, ESSEX

In replying to advertisers, use Order Form en -closed. 655
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CR, CONDENSER IN CLIPS

CONDENSER MOUNTED
ON- BASE.

GRID ODNDENSER AND LEAK
MOUNTED.

You can't go wrong if you specify Components.
Obtainable from all Dealers.

Watch our Smoke!
The North American Indian "broadcasted" news by
means of smoke signals.
A code message was transmitted by alternately lifting
and replacing a wet blanket over a fire.
Faulty or unsatisfactory reception is the smoke that
spells out this message :

FOR PERFECT RECEPTION-USE COMPONENTS.

Fixed Condensers.
The new improved type Wi, fixed condenser is now available.
All capacities are a standard size and instantly interchangeable.
Both sides are faced with high-grade insulating material With
the capacity engraved on one side.

f

Capacity is within to per cent. of its rated value, an important
feature especially when condensers are used in 'critical circuits.
They never change their value and will give you everlasting
service.

PRICES.
As illustrated, any value.

o.00at /.,F to o.00t pt, 1,19 each. Mounted on ebonite base, with
0.002 /0F Yo 0.01 F 2/3 each. terminals, any value.

o.000x 5,F to ones rF 2/9 each.(Iwo dips are, supplied with each
Condenser.) 0.002 0.0I /41`. 3/3 each.

Head Office:

HASTINGS HOUSE, NORFOLK ST.

STRAND - LONDON W.C. 2.

Grid Leaks
and Anode Resistances.

If you would be sure of a Grid Leak or Anode Resistance that
does not change its value with use and is always silent in action,
be sure to get ljEll resistances. Can be obtained mounted
(as illustrated) or unmounted (with two clips).

PRICES,
Grid Leak, all values, 2:- each. j Mounted on ebonite base with terminals.
Anode Resistance, all values, 2/6 each. Grid Leak, all values, 3- each.

(Each supplied with two clips.) I Anode resistance, all values, 3;6 each.

Grid Leak
and Condenser.

An extremely useful and efficient unit containing a 0.0003 !X
Condenser and a 3m grid leak. PRICE (as illustrated) 4/- each.

Manufacturers of Wireless and
Scientific Apparatus.

London Showrooms

179, STRAND, W C.2.

Works: SLOUGH, BUCKS.

656 In replying to advertisers, use Order Form enclosed.
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eguiar ro rammes
from

Continental Broadcast Stations
Edited by CAPTAIN L, F. PLUGGE,

B.Sc., F.R,Ae,S., F,R.Met,S.

(Strictly Copyright.)
All Hours of Transmissions reduced to British Summer Tirn.e,

Ref. B.
S.

Name Call Sign
Situation. Nature of Transmission.

Closing Time
or Approx. Approx.

No. of
Station.

and
Wave -length. Duration. Power used.

a.m.
WEEK DAYS.

I 5.45 Hamburg Germany .. Time Signal, Weather Report .395 m.
FL 265o m....2 7.40 Eiffel Tower Paris Weather Forecast ..

9 7.55 Vaz E.isz PCFF 1950 m Amsterdam. Stocks, Shares and News ..
8.05 Lausanne HB2 85o m. Switzerland Weather Report ..

211 9.0 Radio -Wien m. Austria .. Market Prices ..530
PCFF 1950 m
FL 265o m.

238
s.

9.55
10.23

Vaz Diaz
Eiffel Tower 

Amsterdam
Paris

Time Signal ..
Time Signal in G.M.T. (Spark) ..

.10 11.0 Eiffel Tower FL 265o m... Paris Time Signal in Greenwich Side-
real Time (Spark)

IS0 11.15 Breslau In. Silesia Weather Report -Exchange ..418
NSF ro5o m.260 11.40 Hilversum Holland Political News ..

13 11.44 Eiffel Tower FL 265o in. Paris Time Signal in G.M.T. (Spark) ..
'4 11.55 Eiffel Tower FL 265o m... Paris Fish Market Quotations, Cotton

Exchange (Monday excepted)
15 11.55 Frankfurt Frankfurt .. Time Signal in C.E.T. (Spoken),

followed by News
470 m.

Noon.
r8z 12.0 Leipzig m- Germany .. Concert454

m.184 12.0 Zurich Switzerland Weather Report515
370 11;1.261 12.0 Helsingfors Finland .. Weather Report   

p.m.
249 [2.5 Breslau Silesia Morning Concert..418 113-

m.20 12.15 Voxhaus Berlin Exchange Opening Prices505
SASA 430 m.30 12.30 Stockholm ... Sweden Weather Forecast, followed by

Exch. and Time Sig. from
Nauen

32 12.30 Radio -Paris . . SFR 178o m. Clichy Concert, followed by News ..
31 12.45 Vaz Diaz PCFF 1950 in Amsterdam Stocks and Shares ..

251 12.45 Lyons .. in. France .. Concert ...28o
POZ 3000 m..23 12.57 Nauen Berlin .. Time Signal in G.M.T. (Spark),

This Signal is relayed by
Zurich and all German stations
except Munich and Stuttgart

.157 I.0 Zurich .. Switzerland Weather Forecast, Shares&News515. in.
BAV 1100 m.33 1.0 Haeren Brussels .. Weather Forecast in French and

English.
27 I.30 Lausanne HB2 85o m. Switzerland Weather Report, Time Signal in

C.E.T. and News.
34 2.0 Munich M. Bavaria .. News and Weather Report ..485---- 410 m.202 2.0 Munster Westphalia Concert or Lecture ..
37 2.15 Voxhaus -- 505 m. Berlin Stock Exchange News ..
35 2.30 Kornarow Czecho-

slovakia
Stock Exchange and late News1800 m

39 2.45 Eiffel Tower... FL 2600 m. Paris .. Exchange Opening Prices (Sat-
urday excepted).

181 3.o Breslau Silesia.. News and Exchange Quotations418 m.
4° 3.30 Munster Westphalia Stocks, Shares and News ..410 M.

FL 2650 rn.47 3.30 Eiffel Tower .. Paris .. Exch. Quotations (Sat. excepted)
250 4,0 Munich -- 485 In. Bavaria .. Concert ..
159 4.10 Radio -Wien .. Vienna .. News, followed by Concert .53) m.-- 1100 m.239 4.25 Royal Dutch Utrecht (De Night Frost Reports ..

Meteorological Bilt)
Inst.

42 4.3° Frankfurt Germany .. Light Orchestra ..470 111.

44 4.3° Vox-haus Berlin .. Concert, followed by News5°5- m.

5 mins.
5 mins.

10 mins.
5 mins.

ro mins.
3 mins.
3 mine.
5 mins.

To mins.
ro mins.
3 mins.

10 mins.

mins.5

12.50 p.m.
5 mins.
5 mins.

12.55 p.m
5 mins.
1 p.m.

2 p.m.
ro mins.
I.30 p.m.
8 mins.

5 mins.
8 mins.

15 milts.

ro mins.
3 p.m.

. 5 mins.
ro mins.

8 mins.

ro mins.
ro mins.
5 mins.

6.o p.m.
6 p.m.

to mins.

6 p.m.
6 p.m.

1.5 Kw.
5 Kw.
2 Kw.
3,00 Watts

Kw.
2 Kw.
6o Kw.
6o Kw.

I.5 Kw. -
5 Kw.
6o Kw.
5 Kw.

I Kw.

700 Watts.
500 Watts.
I Kw.

1.5 Kw.
1.5 Kw.
750 Watts.

8 Kw.
2 Kw.
300 Watts.
5o Kw.

Soo Watts..
r5o Watts.

300 Watts

I Kw.
x .5 Kw.
1.5 Kw.
r Kw.

5 Kw.

1.5 Kw.
1.5 Kw.
5 Kw.
I Kw.
1.5 Kw.
2 Kw.

t Kw.
700 Watts.
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Ref.
No.

-

B.
S.
T.

Name
of

Station.

Call Sign
and

Wave -length
Situation. Nature of Transmission,

Closing Time
or Approx.
Duration..

Approx.
Power used.

WEEK DAYS (Contd.)
p.m.

46 4.30 Leipzig Germany .. Concert .. 6 p.m. 700 Watts.454 In.
FL 265o m.52 4.30 Eiffel Tower Paris Exch.Closing Prices (except.Sat.) 8 mins. 5 Kw.

240 4-30- Vaz Diaz PCFF 1950 M. Amsterdam Tinie Signal, Stocks and Shares 3 mins. 2 Kw.
43 5.o Konigsberg East Prussia Light Orchestra (Wed.and.Sat.,

Children's Hour)
6 p.m. I.5 Kw.- 463 m.

158 Zurich Switzerland Concert by Hotel Baur-au-Lac ..
relayed

6 p.m. 500 Watts.-515m.
160 5.o Breslau m. Silesia . . Light Orchestra .. 6 p.m. 1.5 Kw.418
226 5.0 Stuttgart Wurtemburg Concert' 6.30 p.m. I Kw.443 m.

SBR 265 m.54 5.o Radio-Belge Brussels - . . Concert,Concert, followed by News .. 6 p 2.5 Kw.
263 5.10 Hilversum .. NSF 1050 M. Holland Concert, followed by News (Mon.

excepted)
;7.15 p.m. 5 Kw.

186 6.0- Frankfurt m. Germany Lectures 7.3o p.m. r Kw.470
187 6.0 Hamburg Germany . Music or Lecture 7.0 p.m. I.5 Kw.395 m.

PTR 385 m.241 6.0 Warsaw Poland Concert .. 7.0 p.m.
5 Kw.562 6.15 Eiffel Tower .. FL 2650 m. Paris Concert, followed by News 7.10 p.m.

Bulletin
161 6-30 Munich m. Bavaria Lecture .. 7.15 I Kw.485

-- 475 m.
m.

264 7.15 Oslo .. Norway . Time Signal and Concert .. 9 P.m. Kw.
234 7.3o Strassnice Prague Concert .. r0 Kw.55o

NSF 1050 m.228 7.50 Hilversum Holland ConCert on Monday, 6.40--8.40
p.m.

9. ro pan. 5 Kw.
63 8.o Stuttgart Wurtemburg Lecture, followed by Evening is Kw.443. m.

Programme.
58 8.0 Eiffel Tower .. FL 265o m. Paris .. General Weather Forecast 8 mins. 5 Kw.
188 8.0 Frankfurt .. -- 470 111- Germany .. Lecture. 8.3o p.m. 1. Kw.
61 8.0 Konigsberg .. East Prussia Concert and Late News TO p.m. 1.5 Kw.463 m.
62 8.o Hamburg Germany . . Concert, Late News and Dance II p.m. 1,5 Kw.- 395 m.

Music.
66 8.0 Lausanne .. HBz 85o Switzerland Concert (Wednesdays excepted) 9.3o p.m. 300 Watts.
73 8.o Munich - -- 485 Bavaria Concert and News r p.m. Kw.
74 8.15 Radio -Beige SBR 265 Brussels Concert, preceded and followed

by News.
ro.ro p.m. 2.5 Kw.

64 8.15 Zurich Switzerland Concert, followed by Late News ro p.m. 500 Watts.515m.
454 m.65 8.15 Leipzig Germany .. Concert and News (3 days a

week until 11.30 p.m.)
so p.m. 700 Watts,

16 8.15 Radio -Paris .. SFR1780 m. Clichy . . Detailed News Bulletin.. 8.45 p.m. 8 Kw.
242 8.25 Royal Dutch 1100 Utrecht .. Night Frost Report .. 5 mins. 2 Kw.m

Meteorological
Inst.

164 8.30 Radiofonica Rome Concert, followed by News and 11.o p.m. 4 Kw.425 m.
Italiana Dance Music

67 8.30 Frankfurt -- 470 m. Germany Concert and News II p.m. r Kw.
59 8.3o Munster 4ro m. Westphalia Concert, followed by News 10.45 P.m' I Kw.
72 8.3o Voxhaus Berlin Concert, followed by News and 10.30 p.m. 1.5 Kw.505 m.

Weather Report
69 8.3o Breslau -- 458 M. Silesia Concert .. TO p.m. 1.5 Kw.

253 8.30 Agen France Exchange Quotations and News 9 p.m. 25o Watts.318
Bulletin (Concert once a week)

6o 8.3o Radio -Wien .. 530 M. Vienna . . Evening Programme .. TO p.m. r .5 Kw.
77

177
8.45
5.0

Radio -Paris ..
Radio -Barcelona

SFR 1780 m
EA J r 325 M.

Clichy
Barcelona

Time Signal, followed by Concert
Concert ..

io p.m.
11 .0 p.m.

8. Kw.
650 Watts.

254 9.o Radio -Toulouse -- 300 m. France Concert Tests .. 5.30 P.m. 400 Watts.
75 9.o Ecole Sup. des FPTT 45o m. Paris Concert, sometimes preceded_by II p.m. 500 Watts.

Postes Lecture
245 9.o Lyngby Denmark Press News .. , 9.15 p.m.240o m

300 Watts.252 9.0 Lyons .. France Concert .. 10 p.m.- 290 m.
RI .392 171...78 10.0 Radio-Iberica,. . Madrid Concert and Advertisements .o a.m. 3 Kw.

79 11.0 Eiffel Tower .. FL 265o m... Paris Time Signal in Greenwich Side-
real Time (Spark)

5 mins. 6o Kw.

8o 11.10 Eiffel Tower .. FL 2650 in... Paris Weather Forecast 5 mins. 5 Kw.
81 11.44. Eiffel Tower .. FL 265o M... Paris Time Signal in G.M.T. (Spark) . 3 mins. 6o Kw.
82 12.57 N au en POZ 3000 M. Berlin Time Signal in G.M.T. (Spark) .. 8 mins. 50 Kw

SUNDAYS.

83 8.o Frankfurt Germany , . Morning Prayer .. hour Kw.470 m.
85 8.30 Leipzig Germany .. -Morning Prayer .. 10 .0 a.m. 700 Watts.454 111-

165 9.0 Konigsberg E. Prussia Morning Prayer .. 9.45 a.m. 1.5 Kw.- 463 m.
212 Voxhaus Berlin. Morning Prayer .. ro a.m. 5.5 Kw.505 in.
265 Helsingfors Finland Divine Service ., 9.3o a.m. Kw.370 M.
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The difficulty of " overcrowding on the dial " is not always the fault of the
condenser, especially if the latter be the new Igranic Square Law model.
There are other factors which determine selectivity, as, for instance, the
proximity to your receiver of a high -power station working on approximately
the wavelength of the distant station required. Then there is also the
method of coupling High Frequency Valves, upon which a lot depends. The
surest way to selectivity lies in the adoption of the form of coupling made
possible by the Igranic Unitune Aperiodic Fixed Coupler.
This component combines many of the advantages of both direct and loosely coupled methods
of tuning without their attendant disadvantages. It is therefore particularly efficient when
receiving on short wavelengths.
The aerial coil is aperiodic and is responsive to all wavelengths within certain limits. The
secondary winding should be shunted by a variable condenser of .0005 microfarads, and is
calibrated for various wavelengths with given values of capacities in parallel. These wave-
lengths remain constant no matter what the dimensions of the aerial may be. Both windings
are of the Honeycomb Duolateral formation, thus reducing the self -capacity of the coupler
to a minimum.
The difficulty of obtaining reaction is also overcome by using the Unitune Fixed Coupler.
The Unitune Fixed Coupler may be used in any ordinary receiver employing standard coil holders.

Unitune Minor for 75-18o metres, Price 7/6 Unitune Major for 300-600 metres, Price 9/ -

All reputable Dealers carry stocks.

IGRANIC RADIO DEVICES

include: Honeycomb Duolateral
Coils, Fii..vd Condensers, Variable
Condensers, Filament Rheostats,
Intervalve Transformers, Vario.
meters, Vargo -couplers, Variable Grid -
Leaks, Coil Holders, Battery Potentio-
meters, Vernier Tuning Devices,
Switches, etc., etc.

Write for
311,At,7\\List

Z 591

All carry tire IGRA N IC suJrantee. 149,Que,-n Victoria M I
Tty

Lord n.

Branches;

BIRMINGHAM : 73 -741 Ex9hange
Buildings. CARDIFF : Western Mail
Chambers. GLASGOW : 50, Welling
ton Street.. LEEDS : Standard Build-
ings, City Square. MANCHESTER :

Cross Street. NEWCASTLE : go,
Pilgrim Street.

Works : BEDFORD.

MEM MI .1 DEXEKIEZWIE;
1'i replying to advertisers, use Order Form enclosed. 659
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Rooh straiiht throe/
10 Stalionst
Scliswan Zrte

Jlllilllllllflllllllllllllllll1111E1illillltlllll

AW A Y from the monotony of
everyday life, Ediswan Valves

will take you quickly and efficiently
to the hundreds of stations in
England and the world beyond,

Fit Ediswan Valves to your set and bring the far-
away concerts in clear and unspoilt by the long
passage. For loud -speaker strength use Ediswan
Power Valves and get purity without distortion.

THE EDISWAN RANGE
Type. Fil> Volts Fil. Amps. Plate Volts. Price.

A.R. 4.0 0.75 30-80 8/-
R. .

- 4.0 0.75 50-100 8/-
A.R. D.E. .. 1.8-2.0 0.3 20-100 14. /-
A.R.o6. .. 2.5-3.0 0.06 20-100 16/6
P.V.5 D.E... 5.0 0.25 50-150 22 /6
P.V.6 D.E... 1.8-4.0 0.4 60-120 18 /6
P.V.8 D.E... 3.0 0.12 60-120 226

Will improve
ANY set.

Royal "Ediswan" Lamps, made with the same skill and care as
Ediswan Valves, give unusual brilliance at extremely little
current consumption. They are strong, too, and will last for
years in ordinary use. Made for any voltage.

Ask your dealer or zeyite for particulars.

ill iiiIII!!!!!!!!!!!!11!1!!!!!11111111!11!!!!1,!!!!!!!!!1!!!!!!!!!!!!m!!!!!!!!! ill 777

THE
EDISON SWAN ELECTRIC CO., LTD.,
123, QUEEN VICTORIA STREET, LONDON, E.C.4.

inniunninifinnunumminffirmiinnunninunnnunnunnunnnni, ntinnifininninnnumnnunnnunnumnnunninnumnnuninimunninnnuniniiiiiiiI iiiiiiiiiMums

66o In replying to advertisers, use Order Form enclosed.
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Ref,'Ref.

No'

B.'
S.
T.

Name

Station.

Call Sign
and

Wave -length.
Situation. Nature of Transmission.

Closing Time
or Approx.

Duration. Power used.

SUNDAYS (Contd.)

214 9.0 Munster Westphalia Morning Prayer .. 10 .0 a. M.. I . 5 Kw.- 410 m.
rn.213 9.40 Bloemendaal .. Holland .. Divine Service .. hour350

I Kw.86 I0.0 Komarow Czeeho-
slovakia

Sacred Concert .. x houritioo m.

256 10.0 Copenhagen .. m. Denmark .. Divine Service .. 11.15 a.m. 1.5 Kw.775
FL 265o m.87 10.23 Eiffel Tower .. Paris Time Signal in G.M.T. (Spark) .. 3 mins. 6o Kw.

97 10.55 Eiffel Tower .. FL 265o m. Paris Fish Market Quotations 4 111/118. 5 Kw.
89 11.0 Eiffel Tower .. FL 265o m. Paris Time Signal in Greenwich Side-

real Time (Spark)
5 mins. 6o Kw.

207 II.0 Oslo .. Norway .. Divine Service .. Noon. Kw.475 m.
m.90 11.0 Strasnice Prague .. Classical Music .. hour I Kw.550

92. 11,5 Radio -Wien .. Vienna Concert 12.50 p.m. 1.5 Kw.530 m.
94 11.30 Stuttgart Wurtemberg Classical Concert.. x hour x Kw.443 m.

192. 11.30 Munich Bavaria .. Sacred Concert .. Kw.485 m.
LP 1300 m.96 II.30 Koni gswus-

terhausen
Berlin .. Concert .. 2  50 p.m. 6 Kw.

95 11.44 Eiffel Tower .. FL 265o m. Paris Time Signal in G.M.T. (Spark) 3 mins. 6o Kw.
Noon

98 12.0 Stockholm m. Sweden Divine Service .. 1.15 p.m. 500 Watts.440
273 12.0 Breslau Silesia Sacred Concert .. 2.55 p.m. 1.5 Kw.418 m.

p.m.
12.45 Radio -Paris SFR 1750 In. Clichy Concert, followed by News .. 1.45. p.m. 8 Kw.

I 0 I 12.57 Nauen POZ 3000 m. Berlin Time Signal in G.M.T. (Spark) 3 111111S. --
268 I .10 Hilversum .. NSF ro5o m. Holland Concert 3.10 p.m. 5 Kw.
104 2.0 Breslau Silesia Children's Stories, followed by

concert
6.3o p.m. r.5 Kw.418 m.

216 3.o Lyngby Denmark .. News to mins. 500 Watts.2400 M.
m.lot 4.0 Munich - Bavaria .. Concert . 1.5 Kw.485

215: 4.0 Munster Westphalia Concert 6.o p.m. I . 5 Kw.410 m.
113--

107 4.0 Frankfurt .. Germany .. Children's Corner 5.0 p M. I KW.470
rob 4.0 Radio -Wien .. Vienna .. Afternoon Concert 6.0 p.m. I.5 Kw.- 530 m.
169 4.30 Voxhaus Berlin .. Light Orchestra .. 6.0 p M. I ..5 Kw.505 M.

m170 4.30 Leipzig Germany .. Light Orchestra .. 6.o p.m. 700 Watts.454
217 4.40 Bloemendaal .. Holland .. Divine Service .. 5.40 p.m.350 Ill.

Soo Watts.167 5.0 Zurich .. Switzerland Hotel Baur au lac, Concert re-
layed

6.o p.m.515 in_

1o5 5.o Stuttgart Wurtemberg Light Orchestra .. 6.3o p.m. x Kw.- 443 m.
171 5.o Frankfurt . . Germany .. Light Orchestra 6.o p.m: I Kw.470 m.

m.168 5.0 Konigsberg .. East Prussia Light Orchestra .. 6.o p.m. 1.5 KW.463
SBR 265 m.III 5  o Radio -Beige Brussels Concert . , hour 2.5 Kw.

257 6.o Hamburg .. in. Germany Concert .. 1.5 Kw.395
SASC 27o M.219 6.o Malmo Sweden Concert .. 8.o p.m. 500 Watts.

112- 6.15 Eiffel Tower .. FL 265o m. Paris Concert, followed by News hour 5 Kw.
180 7.0 Barcelona .. EAJI 325 M.. Spain Concert .. H0.30 p.m. 65o Watts
269 7.15 Oslo Norway Lecture and Concert 9.0 p.m. Kw.475 m -

NSF 1050 M.270 7.40 Hilversum .. Holland Concert .. 9.10 p M. 5 Kw.
237 8.o Strasnice Czecho-

slovakia
Concert .. 9.o p.m. Kw.550 M.

I76 8.o Copenhagen .. Denmark Concert, followed by News 9.3o p.m. 1,5 Kw.775 m.
m.1144 8.o Radio -Wien .. Vienna Concert .. (0.0 p.m. I Kw.53o

x18 8.o Konigsberg .. E. Prussia Concert .. 10.0 p.m. 1.5 Kw.463 111-
m.173 8.o Frankfurt .. Germany Lecture, followed by evening

programme
10.0 p.m. Kw.470

8.o Hamburg Germany .. Concert, followed by News .. 11 . o p.m. 1.5 Kw.395 111.

FL 2650 m.120 8.o Eiffel Tower .. Paris General Weather Forecast .. 8 rains. 5 Kw.
125 8.o Stuttgart Wurtemberg Concert, Dance Music from ro.o

p.m.
II p.m. I Kw.443 m.

174 8.o Munich Bavaria .. Concert .. 111.0 p.m. I KW.485 m.
124 8.0 Breslau Silesia .. Light Orchestra, Dance Music

at I0.0 p.m.
10.30 p.m. . 5 Kw.418 m.

I2I 8.o Lausanne 11B2 85o m. Switzerland Concert or Talk .. . 9.30 p.m. 300 Watts.
128 8.15 Radio -Paris , SFR 2750 m. Clichy Detailed News Bulletin .. 8 Kw.
122 8.15 Zurich Switzerland Concert .. . 10.0 p.m. 500 Watts.515 m.
123 8.15 Leipzig Germany .. Symphony Concert .. io.o p.m. 700 Watts.454

SRI: 265 m.127 8.30 Radio -Beige Brussels .. Concert, followed by News (0.10 p.m. 2.5 Kw.
116 8.30 Munster Westphalia Classical Concert.. .. o.o p.m. 1.5 Kw.410 M.
220 8.30 Voxhaus Berlin .. Evening Programme 11.0 p.m. 1.5 Kw.505 m.

FPTT 458 m.129 8.30 Ecole Superieure Paris Concert or Lecture (May begin 10.30 p.m. 5 Kw.
15 mins. earlier or later)

173 8.3o Radiofonica- Rome Concert, followed by Late News p.m. 4 Kw.425 m.
Italiana

130 8.45 Radio -Paris .. SFR 175o Clichy Concert,followed by Dance Music EI p, 8 Kw.
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R ef .

T(3.

B
S.
T.

Name
of

Station.

Call Sign
and

Wave -length.
Situation. Nature of Transmission.

Closing Titne
or Approx.
Duration.

Ax.
PerrisPosed.

SUNDAYS (Contd.)
131

132
133

134

135

p.m.
9.15

10.0
11.0

11.44

12.57

Petit-Parisien..

Radio-Iberica.:
Eiffel Tower

Eiffel Tower...

Nauen

Paris

Spain
Paris

Paris

Berlin

Concert (items announced in
English as well as,French)

Concert ..
Time Signal in Greenwich Side-

real Time (Spark)
Time Signal in Greenwich. Mean

Time (Spark)
Time Signal in G.M.T. (Spark) ...

.o p.m.

. o a.m.
3 mins.

3 mins.

8 mins.

500 Watts.

3 Kw.
6o Kw.

6o Kw.

5o Kw.

345

RI 392 m.
FL 265o M.

FL 2650 M.

POZ 3000 m.

SPECIAL DAYS.
a,m.

156 rr.o Radio -Wien Austria .. Tues., Thurs., Sat., Concert .. 12.5o p.m. . 5 Kw.530 M.
p.m.

224 4.45 Munich Bavaria .. Wed., Children's Corner hour Kw.485 m
NSF 1060 m.142 5.40 Ned. Seintoes- Hilversum Mon., Children's Hour .. 0.40 p.m. 3 Kw.Fabriek

203 6.o Gotenborg SMZX 46o m. Sweden .. Tues., Concert .. 8 p.m. 300 Watts.137 6.15 Lausanne H132 85o m. Switzerland Wed., Children's Corner hour 300 Watts.I 8o 6.3o Belgrade HFF 1650 m. Serbia . Tues., Thurs. and Sat., Concert .. 1 hour 500 Watts.271 7.0 Helsingfors Finland Tues., Thurs. and Sat., Concert 9.o p.m. Kw.37o m.
147 7.0 Stockholm Sweden Wed., Thurs., Fri., Sat., Concert 8 p.m.440 m.
221 8 . o Copenhagen Denmark Thurs. and Sat., Concert 9.3o p.m. 1.5 Kw.775 m

1095258 8.o Ravangen Denmark Tues., Wed. and Fri., Concert 9 p.m. Boo Watts.m.
PX9 ro5o rn.151 8.40 Amsterdam Holland Mondays, Concert ro .40 p.m. 600 Watts.225 8.45 Le Matni. SFR 1750 m. Paris Sat., Special Gala Concert .. II p.m. ro Kw.223 9.0 Malmo SASC 27o m. Sweden Thurs. and Sat., Dance Music II p.m. 500 Watts.l54 9.15 Petit-Parisien Paris Tues. and Thurs., Concert .o p.m. 500 Watts.345 m.

(items announced in English as
well as French)210 I0.0 Radio -Wien . Vienna Wed. and Sat., Dance Music .. Tr .30 p.m. 1.5 Kw.530 m.

SFR 1780 in.155 I 0 ,0 Radio -Paris . Clichy Two evenings per week, Dance 10.45 p.m. 8 Kw.
Music232 I0.0 Voxhaus Berlin Thurs. and Sat., Dance Music Midnight r Kw.505 111.

272 I .0 Munich Bavaria Wed. and Sat., Dance Mirsic Midnight to
r,o a.m.-

I Kw.485 In

The following are Relay Stations :-
Kassel, 288 m., I kw. ; relays Frankfurt. Nuremberg, 340 m., I kw. ; relays Munich.
Dresden, 292 m. ; mostly relays Leipzig. Graz, 404 m. ; relays Radio -Wien.

Bremen, 33o m., I lew. ; and Hanover 296 m , r. kw. ; relay Hamburg.

ecimi*secimmee*****6)e*fmyD
The Long. -Range (-

(13 Neutrodyne Receiver04,
',l;)*OOcl;OGAI

To the Editor of MODERN WIRELESS.
SIR, -I am writing to tell -you

the results obtained with the Long-
Range Neutrodvne Receiver de-
scribed in  the January issue of
MODERN WIRELESS, by John Un-:
derdown, which I have built.

The set is built into a two -door
cupboard, all leads out at the back.
The design of the panel is the same
except that the top portion from
just below' the rheostats is bent
back at right angles, consequently
there are only 3 dials, 2 jacks and

push-pull switch on the vertical
front. -

My aerial is of T -type ; the
length between insulators 110 ft.

and 5o ft. above the ground. The
down lead, taken from the exact
centre, is 45 ft., so that the
effective length from either end. is
roo ft. The earth lead is taken
to the ground and a wire is buried
one foot below the surface and
directly beneath the aerial.

- Results are as expected. All
B.B.C. main * stations except 2L0,
which is very poor in this district,
and Cardiff, which is variable, -
come in at loud -speaker strength.
Leeds, Plymouth, and Edinburgh
at good telephone strength. On
the frame, Liverpool and Man-
chester are quite loud enough for
a -good-sized room.

We have one great difficulty here
at - the mouth of the Mersey ;
hundreds of ships and " Seaforth
the All Powerful." Anyone living
inland cannot realise the perfect

662

medley of morse all around the
dial, and the difficult -7 of tuning in
foreign stations. However, one
gets used to it.

Foreign language " stations
come in very well, some at loud-
speaker strength and one in par-
ticular as loud as the local station.
The only foreigner I am able to
recognise is Radio Iberica.

Selectivity is fair, but, having
had experience with Super -Hetero-
dynes and the Cockaday Circuit, is
not as I should like it.

However, the set is very simple
to' handle and most important
point of all; -it " gets there " every
time.

Washing the Radio Press every
success.

Yours truly,
H. }<INGHAM.

New Brighton, Cheshire.
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We are distributors for the famous

" BECOL "
ALL BRITISH EBONITE

Of finest quality, "BECOL" Ebonite is guaranteed free from
surface leakage. Both the black and grained ebonite is
highly polished one side and matt finished on the reverse.
" BECOL " Ebonite panels are supplied cut to the following
sizes, and delivery can be given from stock :-

Size -ins.. Black. Grained. Size --ins. Black. Grained.

RE 3/3 RE 3/1 RE 3/4 RE 3/2
6x 6x 2/10 I 2 X 9x 10/6 11:/-
8x 6x 136 4/3 4/4 I2 X IOX II /6 52/6
9 x 6 x 4/6 4/9 12 X 12 X 14/3 15/-
9X 7 x 111- 5/3 5/9 14 x 7 x 9/6 10/3

12 X 6 x
12x 9x

6x 6x

5/9
9/ -

RE 3/4
3/4

9/6
RE 3/2

3/6

14x 12X
16x I2 X
I8 X 7 XI

16/3
18/6
12/-

17/6
20/-
13/-

8x 6x1: 5/- 5/3 18x 9x it 15/6 16/8
9 x 6x I 5/3 5/6 18X IO X 17/6 19/6
9x 7x 6/3 6/9 24X IOX 23/6 25/-

12 X 6x9 6/9 7/- 24 X 12 X 26/- 27/-

12X 7x 8/ - 8/9 24 X 24 X 50 /- 54/-

wnBroth
- Al/led Caroponies

THOMSON rdvD BROWN -BROTHERS
BROWN /CSR CaT1-IES2 S fnaeuwo7 Lol-Q

WEE,LLSALE ONLY.

14-'G

GREAT EASTERN STREET, LONDON, E.C.2.
118, George St., EDINBURGH, and Branches.

Please : :
order
from :
your : :

local :
Wireless :
Dealer : :

Type (below panel).

Better parts mean better Results
FOR THAT REFLEX
For such Circuits as the
S.T.roo, in fact, for all reflex
circuits using crystal rectifica-
tion, the H.T.C. Fixed De-
tector 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 em-
ploys a proved mineral crystal
combination whichhas held the
Admiralty long distance record
(over 5,000 miles). Remem-
ber, it is a permanent detector.
H.T.C. Fhced Detector.. 3/6
Complete with Ebonite

Base, Clips and Ter-
minals 4/6

Detector Clips only -

4 134
a

-111.17.0 .A;

41:21185111,At

A radio receiver can only be as good as the
quality of its components. Best possible
results cannot be expected if you in-
corporate components of doubtful manu-
facture and efficiency.
It is wise to select radio components that
have been proved by popular use to be of
the highest radio efficiency. Such com-
ponents are the H.T.C. products. Experi-
enced experimenters 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.
By incorporating H.T.C. components into
your set wherever possible, you definitely
ensure its maximum efficiency.
Give your set range by fitting H.T.C.
LOW Capacity Valve Holders. For mount-
ing the four -pin valve and the popular
plug in 1-I.F. Transformer you can only
expect the best results if you rase the
H.T.C. Low Capacity Valve Holders.
Type A (above panel) 1/9
Type B (Board mounting) .. 1/9
Type C (below panel) .. 1/6

Insist upon H.T.C. Products at your
dealers.

H.T.C. Electrical Co.Ltd.
2-2a, Boundaries Rd., Balham, London, S.W.12

Telephone : Battersea 374,

Barclays 1234.

In replying to advertisers, use Order Form enclosed.

SUCCESS ' .NOLOS.9:-  PROS TEN.

Two Instruments.
THAT WILL POSITIVELY GIVE BETTER RESULTS

SIX C E
NO

1§

AERIAL CONDENSER.
Approx. max. Cap., moos.

Black ebonite, 27/6.
Mahoganite, 32/-.

(with knob and dial 1/6 extra).
ANODE CONDENSER.

Approx Max Cap., .0003.
Black ebonite, 25/-
Mahoganite, 27/6.

(with lmob and dial, 'IC extra).

T'HE
Success Noloss Condenser

provides a really high grade
instrument for the use of serious
experimenters and constructors. If
you appreciate radio instruments of
rurality, we are satisfied that the
Success Noloss Condenser will meet
with your entire approval.
The Success No:oss Condenser is the
first war able condenser of British
manufacture rightly designated No
LISS. Has a 4 to r Gear, while making
a vernier unnecessary also removes
all hand capacity effects, since the
body has no electrical contact with
the moving vanes. Many other
superiorities are apparent

Rugged Construction.
Skeleton Design.
P*tail Connection to moving vanes.
Copper Vanes.
Fixed Vanes secured to bottom end

plate only.
No backlash.
No vernier required.

SUCCESS MICROITUNE DIAL.
Qu.ck or Vernier at will. Desisne 1 for use with the Success" Noloss

Condenser. So to I Gear. Price 6, 6.

The SUCCESS
An Intermediate Frequency Trans-

former for Super Heterodynes.

SUPERFORMA
Tie outstanding feature of the
"Success " Superforma is the in-
corporation of a .0003 Variable
Condenser as an integral part of
the unit.
The fact that it is tunable is a
ccnsideration which enables the
experimenter to balance up the
stages for himself, after the set is
built, and to tune out interference.
That the " Success " Superforma
is tunable considerably increases
the selectivity of the receiver,
gives greater amplification arid
generally improves the efficiency
of any Super Heterodyne Receiver.
13,,t turning the small knob, the tuning
condenser may be locked in position.

"SUCCESS" SUPERFORMA
Price 30/ -

It your d. Mer cannot supply send
direct

BEARD & FITCH, LTD.
34, AYLESBURY ST., LONDON, E.C.I
Telephone : - - Cierkenwell 8941

North of England Branch:
1, DEAN STREET, PICCADILLY,

MANCHESTER.
Telephona : - - Central 824o.

Barclays 1238
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HE new B.T.H. R Valve, now reduced to 8/-, represents
yet another stride in the march of progress. It is

undoubtedly the finest valve in the bright emitter class.

Price
8/-

E R.

16111-lit11118111_140011:1111111111611!
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GRID VOLTS
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2331

Amongst the special features which contri-
bute to the remarkable efficiency of tha
new B.T.H. R Valve are the following :-
HIGH VACUUM, ensuring silent work-
ing and long life.

LOW ANODE CURRENT, with con-
sequent increase in life of H.T. battery.
EXCEPTIONALLY LOW GRID CUR-
RENT, ensuring excellent quality and
volume without distortion, even when
the means of giving suitable grid bias
are not available.

TIPLESS BULB, giving better appear-
ance and reducing risk of accidental
breakage.

Filament voltage - 4 volts
Filament current - - o.7 amp.
Maximum anode voltage zoo volts
Voltage amplification factor - 7.5
Anode resistance' - - 27,000 ohms.

Insist on B.T11.-the BestofAIL

11111111111111111111111111111191111111111119111111111111111111111111

Advert of The British ThoniJon-Hoitstou Co. ,LId.

064 In replying to advertisers, use Order Form enclosed.
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An Auto -Coupled Two -Valve Receiver
By JOHN W. BARBER

?Jeeeeeeeeeeeeeeeeeeeeeeee

question of selectivity
is one which has received
a considerable amount of

attention, and many sets have been
described in the technical Press,
the sole object of which has been to
render the elimination of signals
from . the local station or from
interfering spark stations easy to
accomplish. In many cases a loose
coupled form of aerial tuning has
been incorporated, and in others the
split -secondary method of tuning
has also been used. The latter
certainly gives great selectivity
but necessitates the use of more
complicated tuning controls, and
if a tuned aerial circuit is used,
two variable condensers will be
necessary as well as two two-way
coil holders. This method, whilst
being extremely selective, has this
one disadvantage, that of being
more complicated than many will
desire. In order that the aerial
tuning arrangement may retain a
simple form, whilst at the same
time possessing an increased degree
of selectivity, some form of auto
coupling may be employed, and
this can conveniently be accom-
plished by the use of a special form
of commercial plug-in coil made
by Messrs. Lissen, Ltd., and known
as the Lissenagon "X" Coil. These
are made in convenient sizes both
for reception of the 300 - 500
metre broadcast hand, and also

for the reception of the high -power
long -wave station and Radio -Paris.

The Anode Circuit
In addition to the employment

of such a coil in the aerial circuit
of a receiver, a similar coil may be
employed in the anode circuit of a
high -frequency amplifying valve,
in the manner shown in the circuit
diagram. As will be seen, this con-
stitutes a modification of the
principle of Trap Tuning as ex-
plained by Mr. John Scott -Taggart,
F.Inst.P., A.M.I.E.E., in the

tA

POTENTEt

A description of
an interesting re=

ceiver employing
autozcoupling both

in the aerial and
the anode circuits

February, 1925, issue of this
journal. In the article referred
to, circuits were described and
illustrated in which .a small separate
coil was included in the anode
circuit of the high -frequency valve,
this coil being coupled to a larger
coil tuned by a variable condenser
to the Wavelength of the incoming
signals.

Further Details
If this. small. coil in the. anode

socket is wound upon the same
farmer as the larger tuned coil,
we may replace the two coils by a
commercial form of plug-in coil
known as the " Unitune " as made
by the Igranic Electric Co., Ltd.
The present circuit consists of
tapping off a portion of the tuned
circuit coil and connecting this

.4.1 C2 '0000),F

00031.1F

2

1

BI

T

1.

Mea)

FIMS

MIESO

IMMO

Fig. 1.-The theoretical circuit of the receiver.
and L2 are "X" coils

L1 and
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small portion in the anode circuit
of the high -frequency valve, while
the tuning condenser is placed
across the whole of the coil in the
usual manner. The remainder of
the circuit is perfectly straight-
forward and needs no comment.
Note magnifiers may, of course,
be added -if desired.

Stabilisation
Owing to the fad that the

damping in the aerial circuit has
been considerably reduced by, the
inclusion of auto -coupling, it is
necessary that some form of
stabilising shall be incorporated,
and this is most -simply accom-
plished by means of a potentio-
meter, which is jOined across the
accumulator, the slider being taken
to the lower end of the aerial tuning
circuit and to earth. A terminal,
marked " A " in the circuit diagram,
has been provided upon the re-
ceiver, in order that the ordinary
form of direct coupled aerial tuning
with parallel condenser may be tried
in conjunction with the tapped
tuning in the anode circuit. The -
receiver illustrated in the photo-
graphs accompanying this article
will be found exceedingly simple to
construct.

Components Required
As is customary in a. description

of receivers in Radio Press journals,
a list of components used in the
construction of this receiver will
be found below. The makers' names
have in some cases been given in

Fig. 2.-Reaction

The flexible lead to the front of the anode coil socketshould be attached to one of the terminals on the coil.
order that any reader so desiring
may exactly duplicate the receiver,
but of course, any equivalent make
of components of good quality
may be substituted without sacri-
ficing anything in the nature
of good results.

One insulating panel, TO by 9 by
-f-6- or a 1 in. (I have used " Para-
gon " Ebonite here).

Suitable cabinet. That shown
is a Cameo box.

One .0005 12,F square law variable
condenser (Collinson's Precision
Screw Co., Ltd.).

One .0003 µF square law variable
condenser (Jackson Bros.).

Plug and socket mounting for

is controlled by adjusting
potentiometer.

the

two coils. I have used the simple
plug and socket which require a

in. hOle to be drilled in the panel
with .a distance of 9-6- in. between
the centres. They are placed as
shown in the panel layout.

One potentiometer (Burndept
Wireless, Ltd.).

Two filament rheostats ("Polar."
Radio Communication Co., Ltd.).

Two sets of valve sockets, or
alternatively two complete valve
holders.

Eight terminals.
Two " Decko " Dial Indicators

(A. F. Bulgin and Co.).
One set of Radio Press Panel

Transfers.
One Dorwood condenser and grid

leak mounting (Dorwood). This
is a one -hole fixing component.

One Dubilier 2 megohms grid
leak. (Dubilier Condenser Co.).

In addition to the above  a set
of Lissenagon "X" Coils will be
required for the band of wave-
lengths it is desired to receive.
If it is only desired to receive the
short wave broadcasting, the three
coils, 5o, 6o and 75, will be found
sufficient. If, however, it is desired
to receive the Chelmsford station
and Radio -Paris in addition to the
former stations, it will be necessary
to purchase two Lissenagon "X"
coils of the 25o turn size.

Notes on Components
The majority of the aforenvn-

tion.ed components are perfectly
conventional and require no special
comment, with the exception of the
filament resistances. These, as has
possibly been previously pointed.
out, in connection with Radio
Press sets, are of a very useful
design, it being possible by undoing
a knurled nut. to remove the resist-
ance bobbin from the holder and
replace it with another of a different
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Selectivity and Control
THE use of H.F. Transformers always results

in greater range and increased selectivity.
The design and construction of the high grade
turned ebonite former ensures minimum losses,
resulting hi sharp, accurate tuning on all waves.
It is the Transformer that made High Frequency Am-plificat

ion Popular !
A farther improvement is now obtainable by the
use of the Se B.F. Reactor. Replacing the usually
clumsy swinging reaction coil, this device is used in
conjunction with the 0 B.F. Transformer.
The reactor barrel is inserted in the central hole of the
Transformer, and approximately adjusted by sliding
it up or down the guide pins. Final adjustment is by
means of a fluted knob, giving true micrometer control.
The full benefits of reaction are thus obtainable with
a certainty 'and ease of action that are a revelation
to expert and novice alike ; while risk of interference
with other listeners is largely eliminated.
Reactor barrel No. 3o covers all wavelengths between
25o and 1,50o metres ; for use above and below these
wavelengths the two other barrels supplied can be
substituted by a few turns.

MTh H.F. Transformers are sup-
plied in six ranges of wavelengths
covering from So. to 7,000 metres.

Price .. 10 /- each.
The complete set in handsome case,

Nos. cio-4

'works :-
WEXHAM ROAD , SLOUGH

Phone : 5Loucti 199

OBTAINABLE

Your receiver will be unequalled for range, selectivity
and ease of control if you fit CHI B.F. Transformers
together with the tat H.F. Reactor.
Every other H.F. Transformer on the market is one rea-
son more why you should use IR B.F. Transformers.
Only in the 41-1 Transformer vi11 you find all the
following points incorporated :-

I.-High Grade Ebonite former turned from solid.
IL-Means of providing sure and delicate control of

oscillation by the insertion of the glpi H.F.
Reactor and Damper.

III.-Windings placed in alternates lots in former,
giving highest possible insulation and the
lowest capacity between taem.

I V. -Maximum Amplification.
V.-Greatest possible Selectivity.

VI.-Standard connections to plug mounting.
VII.-Robust Construction.

VIII.-Highest quality workmanship and finish._
Only the 0 H.F. Transformer will enable you to
increase the range of your set to its uttermost,
enabling you to receiNe with -ease stations never
previously heard.

The ED H.F. Reactor comes to
you in a handsome dust -proof case
complete with eight guide pins and
three interchangeable barrels.

Price .. 15/-.

FROM ALL DEALERS.

L.WMICIN E
Manufacturers of Wireless and Scientific Apparatus

,..71Oad Office:- HASTINGS HOUSE:NORFOLK STREET: STRAND: LONDON: W. C . 2. PSone: CENTRAL 8272/3
TELEGRAPHIC ADDRESS: RADIETHER, ESTRAND , LON1DON CABLE ADDRESS: RADIETHER LONDON.

EV?) :Condon SBowrooms
179. STRAND , W.C. 2.

Phone CENTRAL 6988

In replying -to advertisers, use Order Form enclosed.
Barclays 1 2 7 6
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Summer evenings
with a Si3rown

UN a lead from your Set into the gardenand enjoy your Brown Loud Speaker in thecool of the evening. Its mellow tone-free from
the slightest trace of harshness or distortion-is adelight to everyone. Music and song are renderedin a manner which reflects even the personalitiesof the artistes themselves.
No other Loud Speaker can approach the Brownfor truthful reproductien because none other canutili. e its famous tuned reed principles which areprotected by patents throughout the world. Justas the famous Brown A -type Headphones areadjudged the standard by which all others are
measured, so Mt OW11 Loud Speakers are chosen bycritics as being the nearest approach to perfectionthat science and modern engineering practice haveyet evolved.
The masterly combination of the tuned reed inconjunction with an aluminium diaphragm ofexceptional thinness results in a sensitiveness andtonal purity which have definitely placed theBrown Loud Speaker in a class by itself.

AVAILABLE
HI. 21 in. high
120ohms £5:5:0

2000ohms £5:8:0
4000 ohms E5: I 0:0

IN
Type Q

As illustrated
115:15:0

in all resistances

4

E E SIZES:
112. 12 in. high
120 ohms £2:S:0

2000 ohms £2:8:0
4000 ohms 12:10:0

S. G. BROWN, LTD., Victoria Road, N. Acton, W.3
Showrooms:

19 MORTIMER ST ,LONDON,I.V.1
15MOORFIELDS, LIVERPOOL
67 HIGH ST., SOUTHAMPTON

headphones and Loud Speakers

"A Switch in
time 11

A THREATENING rumble out-
sider-1 and the flash of distant

lightning, causes you, for safety's
sake, to =disconnect the aerial
" lead in " and join it to the earth -
wire. But how? Usually a
fumbling with flex ends and un-
screwing of terminals characterises
this procedure.

Of course, the danger of holding
the wire is minute. The possibility
of lightning striking the aerial
during the operation is very
remote. Yet one feels none too
safe and the job is carried out in
record quick time.

How much more satisfactory a
switch would be to perform this
duty ; just one slight movement,
and " click," you are safe from
disaster.

This is but one use that a switch
can be put to in wireless circuits.
There are many others, loud-
speaker to 'phones, cutting out
or adding valve stages, to mention
a few.

In " Switches in Wireless Cir-
cuits," by Oswald J. Rankin, you
will find numerous methods of
embodying switches in wireless
circuits ; all are illustrated in.
pictorial form.

SWITCHES IN
WIRELESS CIRCUITS

by

Oswald J. Rankin
Price 1 /6, Post Free

Ottainable from all Bookstalls and Wire.
less Dealers, or direct from Dept. M., Radio
Press, Ltd.

RADIO PRESS LTD.

BUSH HOUSE, STRAND, LONDON, W.C.2,

Barclays Ad.Gilbert Ad. 3018.

668 In replying to advertisers, use Order Form enclosed,

E.ST-Jx-
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Care should be taken in wiring the grid condenser and leak..
resistance. It is obviously thus
possible to obtain the holder for
the bobbin and to mount this into
position on the panel. Suitable
bobbins may then be purchased for
the particular type of valve to be
used, and if at any time it is desired
to change the type of valve, a
fresh bobbin may be brought into
use by a very simple operation.

The only other component which
calls for comment is the Dorwood
grid condenser and grid leak mount-
ing. This is of an unconventional
design and upon examination will
be found to possess three soldering
tags, arranged so as to be one
above the other. In this particular
case the top soldering tag is con-
nected to the grid of the second

Fig. 3,-It may be necessary in certain cases to use
magnetic reaction. In this case a coil Ls should be

coupled by means of a two coil holder to L1.

valve, the middle to the positive
low-tension wire, and the bottom
connection is joined to the lower
end of the anode tuning circuit,
L2 C2.

Constructional Details
The layout of the components

upon the panel has been designed
for the utmost simplicity of con-
struchon, and it will be found
possible by drawing five vertical
lines and three horizontal ones in
the positions indicated upon the
panel layout drawings, to locate
the centres of the majority of the
components.

Provided that the components
used are those given in the speci-
fication, or closely resemble thoe
used in the actual receiver, the
drawings and the layout may be
followed exactly, but should the
components used by the construc-
tor vary markedly in any one
respect from those used, it may be
necessary to alter slightly the
layout in order to accommodate the
components. It will be noticed
in the back -of -panel photographs
that no nuts are used upon the
shanks of telluinals or valve legs.
This is because these component,
are screNved into tapped holes in
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the panel, the writer favouring this
method of mounting. If the con-
structor does not happen to have
the necessary taps to hand, it is
clear that a slightly larger hole may
be drilled in order that the ter-
minal or valve leg may pass easily
through this hole and a securing nut
may be, used upon the under -side
of the panel. Only one screw head
is, visible upon the surface of the
panel, this being the securing screw
for the one holefixing grid -leak and
condenser.

Wiring
Wiring is carried out using

No. 16 tinned copper wire, of
circular sechion, and will be found
to be quite simple on reference to
the wiring diagram Fig. .1, and
the back -of -panel photographs will
be of assistance to constructors in
determining the relative heights of
the connecting, wires. Only one
flexible lead is used in this receiver,
this being the connection from the
anode of the first valve through a

ole in the panel situated below
the anode coil socket and brought
out to a spade tag which may be
joined to either of the tappings upon
the anode coil. The spacing of the
filament resistances behind the
valves and the low-tension ter-
minals behind the resistances for
simplicity, of wiring will be ap-
preciated by the shortness of the
filament leads.

Operating the Receiver
It is advisable 'first of all to

pUt in. the valves and join up the

A plan view of the under -side of the panel.
accumulator. Turn on the fila-
ment resistances, and if the valves
light correctly turn the resistances
to " off " position, and join up the
high-tension battery, telephones and
earth. The aerial lead may be
joined to either of the tappings of
the aerial coil, and in the same
manner the anode tapping may be

4.-The wiring of the receiver is quite simple. Note
that the moving plates of C, are connected to earth.

joined to either of the terminals
on the side of the anode coil.
It is recommended that a 5o or a
6o Lissen X coil be used in . the
aerial and a 6o or a 75 Lissen X
coil in the anode circuit. With
these connections made, turn on
the filament current and vary
the two condensers simulta-
neously. Provided that the local
station is working, this should
very soon be picked up, and care-
ful adjustment of the tuning con-
densers will result in the signals
being heard at their greatest
strength. Provided that you are
situated fairly close to the local
station, no difficulty should be
experienced in picking this up, but
when signals are fairly weak, tuning
must be carefully carried out, owing
to the selective properties of this
circuit. In general, it will be found
that louder signals are obtained
with the aerial lead joined to the
tapping on the aerial coil represent-
ing the greater number of turns, a nd
the same remark applies to the
anode tap. Selectivity will, how-
ever, be greater when the aerial,
at all events, is joined to the tap
which puts the smaller number of
turns into the aerial -earth circuit.

Reaction Control
It will ,in general, be found, that

ample control of reaction is ob-
tained by means of the potentio-
meter incorporated in the receiver.
If the potentiometer is worked to-
wards the negative end, the set

(amtinued on pag3 683.)
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THE
DUBRESCON
Insert in series
in one of the
H.T. leads for
protection of
valves.

PROTECT YOUR VALVES
with the

RESCON"
HE disconcerting flash that occurs when
the filament terminals of a valve are
accidentally touched across the anode
and grid sockets of the valve -holder
is one of the expensive kind-say 8/ -

or more. Every amateur probably flashes away
quite a lot of money this way every year. There
is also a similar effect when the H.T. leads are
mistakenly connected to the L.T. terminals, and
the valves switched on.
These mistakes are like all others - expensive.
Valve immunity, however, can now be purchased
for SIX SHILLINGS. That is the price of the new
Dubilier Dubrescon, which makes it impossible for
valves to be burnt out by accidental short-circuiting
or similar causes.
The Dubrescon must be inserted in series in one of
the H.T. leads-quite a simple operation. The.
H.T. current can then never exceed the usual
filament current, and your valves are secure for
ever. The Dubrescon does not interfere with the
passage of the H.F. currents.
II is advisable to buy one now, ready for next
time. And in doing so, be sure that you

Specify Dubilier

DUB' LI ER
CONDENSER CO.LTD

ADVERTISEIYMNT OF T!IE DUBtLIER CONDENSER CO., LTD., DUCON WORKS, NORTH ACTON, LONDON, W.3. TELEPHONE: CHISWICK 2241.24.

E.P.S.102

In replying to advertisers, use Order Form enclosed. 671
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Faults are sometimes caused
coils too roughly.

IT is a curious psychological
fact that the detachable
accessories to the wireless

receiving set, such as plug-in
transformers, plug-in coils, and
even valves, are some of the last
components to be suspected when
the whole set goes wrong, and we
valise that some fault has de-
veloped: Possibly one has a feeling
that it is so easy to find out whether.
any of these units are defective
by the simple process of. sub-
stitution, that one simply does not
take the trouble to do so. On the
other hand, of course, to sub-
stitute a sound high -frequency
transformer for a suspected one
is not always possible to most of
us, since it assumes that we possess
an alternative one covering the
same wavelength range,

Impaired Selectivity
Now, these detachable units are

by no means so trouble -proof as
we 'are apt to assume, and I
have often had the experience of'
being called in to diagnose troubles
in quite ambitious sets, which were
ultimately traced to such ap-
parently trifling causes as a break
in the connections of a tuning coil.
It is therefore hoped that it will
be of some assistance to the general
reader to devote some notes this
month to the general question ,pf
the faults which are liable to
develop in tuning coils, to those
which may be found present
defective specimens which may

by handling
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sometimes be pur-
' chased, notwith-
standing the strict
testing carried
out by. the more
reputa,ble - firms,
and to those
which may be
found in home-
made coils..

One of the
variable factors.
in a coil is the
degree .;of insu-
lation between
the turns in the
windings, and
since this insula-

tion can be impaired to such
a point that the result is a
quite definite fault, we will
consider this first. The kind
Of thing that may happen is some-
thing like this. A set may be
giving perfectly good results,
eliminating the local station and
giving the impression of a satis-
factory degree of selectivity, and
then possibly as winter approache3
the degree of selectivity may be
gradually impaired until the user
realises tha' his sharpness of tuning
has definitely suffered. The usual
investigations as to the Condition
of the earth connection, joints
in the aerial, and so on arc all made,
and possibly no clue to the trouble
is found. In such a case, when
attention has :been given to the
more usual points, suspicion should
fall upon the tuning coil, especially
if the set is being used in anything.
which can be regarded as a damp
position.

The Effect of Moisture
Readers of Wireless Weekly will

remember that I have recently
carried out some simple tests
upon the effect of moisture in
coils, and the results showed fairly
clearly that it can be, in certain
types of windings, an extremely
serious factor. For example, I
have known the signal strength
given by a certain, coil to -fall to a
value of Only one-third its correct
figure after the' coil had 'been
exposed for a few clays to the air
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of a moderately damp room. Coils
which are tightly wound and in
which many turns cross one another,
with considerable pressure at the
crossings, are .in general very sus-
ceptible to the effect of moisture.

Impregnated Coils

At this point I must give a word
of Warning as to impregnated coils,
also based upon the results of
experiments 'described in TVireless
Weekly. It is not safe to assume
that becauSe a coil has been im-
pregnated with some form of
varnish that it is therefore proof
against damp, and need not be
suspected in connection with any
mysterious flattening of tuning.

Baking Desirable
Bearing these points in mind,

it would seem that a reasonable
rule for the -set user to adopt is one

Fig. 1,-An example of a
tightly wound coil on which
damp may have serious

effect.

which dictates that Wherever it is
possible that trouble is due to
dampness in coils, the offending
component should be submitted
to a prolonged baking at as high
a temperature as its construction
will* permit. Experiment leads me
to think that this is'a very desirable
practice to adopt in the winter
months wherever it is not possible
to keep tuning coils in a thoroughly
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The plug=in components are often
the last to be suspected when a
defect occurs in the set. In this
article the location of faults in
coils is dealt with in an extremely

simple manner.

dry position. Certain types of
coils, it should, perhaps be stated,
are more or less immune to the
effects of damp, and these coils
are of the general type in which
the turns do not cross one another
with any degree of tightness,
or possibly do not cross one another
at all. Such types of these in-
ductances' are single layer coils,
loosely wound; and the various
arrangements of spaced winding
upon some. form of -insulating
support: Coils wound with
enamelled wire, also, may generally
be taken as being -to all intents
and purposes damp-proof. As an
example of the type of  winding
in which damp has little harmful
effect, the reader is referred to
the type of " X " coil which is com-
monly referred to by my name
and of which a specimen is
illustrated in Fig. 3 herewith.

Another possible source of trouble
in tuning coils which must be
classed as a fault, is the production
of a high resistance - at some
point in the Winding  or- its con-
nections, in any one of quite a

Fig. 2. --How to test a coil
for a break in the winding.

variety of ways. Such a fault
will probably again show up in
abnormally flat tuning, poor signals;
and -considerable difficulty in mak-
ing the set oscillate. This latter is
quite a good guide, -provided that
pains are taken to explore all the
other possible causes ,Of difficulty
in producing self -oscillation. When
such symptoms are noticed, the
first thing to do is to give
the coil . a .thoro ugh baking, and

if this does
not remove them,
we turn to the
next possibility
of the production
of some defect of
the nature of a
high resistance in
the winding, and
obviously the f rst
point to receive
attention should
be the connec-
tions between the
ends.. of t h e
winding and the
plug and socket
mount.

Defective- Joints
In good makes of coils these will

be found to be soldered, and the
soldered joints should be carefully
expOsed by partial dismantling
of the coil, and given a minute
examination. It must be borne in
mind that even the most careful
manufacturers are tb some extent
at the mercy of the factory hands
who carry out the soldering opera-
tions, and if by any chance an un-
suitable specimen of flux should be
used, it is quite possible for cor-
rosive actions to go on which will
in due course produce a partial
or cc mplete break where the
soldered joint once existed. Upon

.examinaticn this trouble will
generally present the visible signs
of a tarnished or corroded appear-
ance of the metal parts, and -if
the wire is gently pulled it will
probably come away in the fingers.
The obvious remedy of course,
is to be found in careful cleaning
of the parts and re -soldering.

Bad Contact
In some makes of coils it may be

found that soldered connections are
not made, but merely that the ends
of the winding are bared and secured
under the heads of the screws which
fasten the band or other means
of attachment to the plug. In- such
cases it is desirable to release the
ends of the wires and scrape them
bright once more, since it is quite
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Pulling a coil -from its socket in this manner
is likely to produce faults.

possible for tarnish to set in under
the screw head (especially if the
coil is kept in rather a damp place)
of sufficient extent to produce a bad
contact.

It is in general necessary to
consider the possibility of an
actual break in the windings of
the coil, since no reputable manu-
facturer will permit joints, soldered
or otherwise, to exist in the windings
of his products, and it is highly
improbable that a break could be
produced by any other means
than the corroding away of a
soldered connection. Since the
probable points of location of the -

trouble are to be found at the ends
of the windings, if a careful exami-
nation here fails to reveal the fault
and if it has been ascertained that
the plug and socket makes proper
contact with the corresponding
points upon. the coil -holder, it
may generally be. assumed that the
coil is free from the defect of a
high -resistance or partially broken
contact.

I have not made any mention
of the other possible fault, viz.:
a complete break, since this as a
rule is very easily identified. It
generally leads to a complete
absence of signals, and very often
a buzzing noise in the 'phones_
It is, of course, very readily
decided as to- general nature, by the
application of the dry cell and
telephones test to the plug and
socket of the coil mount, a very
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faint or non-existent click denoting
a break..

Shoit circuit
The possibility of an actual

short-circuit in a tuning coil may
seem perhaps a rather far-fetched
one to those who have never
experienced such a fault, but it is
actually one which is well within
the bounds of everyday chances.
The symptoms will be a complete

noting the effect. If the trouble
now disappears and if the suspected
coil gives quite a strong click
when tested through with the
telephones and dry cell it is pro-
bable that a short circuit exists
across the two ends of the windings.
This is actually quite a possible
trouble, even with a -properly-
made coil, and one 'of the ways
in which it may happen concerns
the arrangement of the two leads 'ea

Fig. 3. The type of cross -coil mentioned by the author
as being practically immune to the effects of damp

absence of signals, inability to
make the set oscillate, and no
definite result when the telephones
and' dry cell test is applied to the
ends of the tuning coil. Where
this trouble is suspected, it is
usually necessary to invoke the
aid of the substitution test, re-
placing the doubtful coil by one
of the same size, which is believed
to be in proper condition, and

the plug and socket of the mount.
If the two wires come out under-
neath the mount and are taken to
the soldering points on the plug
and socket portions with a little
slack wire to spare., it is quite
possible that if too much of the
wire has been bared for soldering
purposes, when the coil is pressed
down upon the top of the plug and
secured, the two wires may cross

and touch. Such a defect woud,
of course, be discovered if it
developed in the original mounting
of the coil, but it may actually
develop in the course of use in a
coil which responded perfectly to
the makers' tests.

Obscure Cases

Partial dismantling of the coil and
inspection will in most cases show
that the trouble has taken place in
the way which we have just con-
sidered, but where it is found that
the short-circuit persists even When
the coil is dismantled, our sus-
picions should turn to. the plug upon
which it is mounted. I have now
come across no less than three
specimens of plugs in which
definite short-circuit existed inside
the moulding, resulting in one case
from an actual chip of metal
which bad lodged between the two
plug and socket portions,. while
in another from over -long screws
being employed for securing the
band which holds down the coil,
and in the third from the presence
of a mass of metal filings and
soldering paste upon the top of
the plug beneath the coil.

The simplest test to adopt in
such cases is to take the coil off
the plug altogether and test the
latter separately with the ever-
usefill telephone and dry cell.

The only other fault winch may
occur in home-made or bought
coils which I have found at all
common is that which is produced
by a plug of defective quality.

The symptoms again will be flat
tuning and reluctant self -oscillation,
with probably some loss in signal
strength. To discriminate between
this fault and that of dampness
in the windings, the precaution
should be taken of baking the
coil, and noting whether the fault
is removed. If it is not, and
examination fails to reveal any
signs of a poor or a partially
broken contact, the plug should
fall under suspicion, and the only
effective way of testing this without
any measuring instruments,. is
simply to remount the coil upon a
sound plug, or better still, -to attach
to the two free ends separate
pin and socket contacts, which can
be pushed into the appropriate
socket upon the coil -holder.
In the case of a particularly bad
and leaky plug .it is often possible
to obtain a quite clear arid distinct
_click between the -pin and socket
with the telephones and dry cell
method, and when this .can be
done no hesitation need be felt
in deciding upon the plug as the
cause -of the trouble,-
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C A_ IT NE
(SENIOR MODEL)

down in rice
The increasingly popular "CLARITONE"
Loud Speaker has attained its present
premier position through sheer merit of
perforrrance. Under the severest tests of
experts and amateurs, it has forced its way

to the front-and rema'ns there.

No other loud speaker can render that
perfect and truthful reproduction desired by
those who wish their wireless reception to
be more than a passing phase.

Senior Model, 2,000 ohms.-W.290
120 ohms.-W.291

11.

Now Reduced to

Junior Model, 2,000 ohms.-W.295
120 ohms.-W.296ti

£2- 15 - O.
CLARITONE Headphones - 22/6

Supplied by all Reputable Dealers.
Sole Agents :

A SH LEY WIRELESS
TELEPHONE COMPANY
69 Renshaw Street, Liverpool
Tel -ph -ne : 4628 Royal. Tele-rams : " Rotary, Liverpool."

"CLARITONE" MEANS CLEAR TONE.

WIRELESS
DiRY B

BATTERIES SETS

No. 1 W.
Standard Pocket
Lamp Size -
4i volt with
patent spiral
wire terminals
and plug.sockets
to take Wander
Plugs.
Nate:-T doz. ---- 54

vidts.

Used unit's replaced
easily.

Connecta,ill,Jsiratc.d

PRICE CARRIAGE PAID 7/ -

WIRELESS

BATTERIES

PER

To connect in
Series insert
straight Ter-
minal in Spiral
or next battery.
Bend spiral and
thus ensure per-
manent electrical
connection with-
out soldering.

Guaranteed
TIS rt MADE

at our
Watford Works.

Patent No. 202763.

DOZ., WITH PLUG

Each:
NO. 2W, 161 volts. 3 volt tappings. Price 3 /--
NO. 4W, 36 6/6
NO. 5W, 12/.-
No. 6W, 9 volts, Grid, II vats tapping 2/3

Prices in -
elide Wan-
d.. -r Plug.
Carriage

paid.

BRITISH BATTERY CO., Ltd.
CLARENDON ROAD, WATFORD, HEATS (Telephone : Watford 617.)

Barclays 1029

The Woodhall Vernier
Coil -Holder has one-hole fixing,
3601 Dial reading and positive terminal

connections. It orerates on an
Price 10/6 entirely new principle, giving fine

adjustments at the "close -coupled" portion of
the scale, with positive connections

through springs
from sockets to
terminals. Nickel -
plated throughout.

IWOODHALL
GUARANTEED COMPONENTS

Obtainable from all Psalm's.
Woodhall Wireless Manfg. Co., Ltd.,
21, Garrick Street, London, W C.2.

(One minute, farm L'i:ester Square Tul-e Stat'on.)

C> MMENNON
E.W.13

In replying to advertisers, use Order Form enclosed. -75
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A BALL-ESARING CONDENSER
WITH: FOUR CAPACITIES AND
LOWEST LossEs IN WIRELESS

This condenser will revolutionise wireless tuning.
Balanced vanes moving on ball bearings give
vernier control with finger and thumb. Soldered
brass plates, and absence of spacing washers
yield freedom from loss as perfect as science
can achieve.
Each condenser has four available capacities,
three single and one double, any one of which
can be used at the will of the experimenter.
Square law tuning gives selectivity throughout
the scale. A micrometer attachment gives
additional precision by moving the rotor
without backlash through five degrees with a
gear reduction of 33 to I.
The Four -Square Condenser means precision
-tuning for every experimenter. Write for the
brochure describing if

THE 131:MYER-LOWE

FOUR511111HRE
51)URRE LRW CONDENSER

Use the coupon or send a postcard for fully
explanatory brochure. Buy the condenser
from good dealers everywhere.

BOWYER-LOWE CO., LTD.

LETCHWORTH.

NAME

CCIUPEIN
Bowyer -Lowe Co., Ltd.,

Please send full information about
the Four-Sivare Precision Cmithnser.

ADDRESS .

fZETCHER AD

Retail Prices of the New
CLIX.

CLIX with Locknut 3d.
CLIX Adapter with

Locknut 2d.
CLIX Insulators

(6 colours) 1d. each
CLIX Bushes

(6 colours) id. pair

CLIX metal parts continue
to be machine -turned from
the best hard brass rod, but
a special nickel -bathing pro-
cess is now employed to
increase CLIX high standard
of efficiency, workmanship
and finish.

In high -frequency circuits the
milliampere currents function
on the skin of all conductors.
The connections in radio cir-
cuits are commonly responsible
for go% of the high -frequency
resistance in wiring between
components.

Vital importance attaches,
therefore, to the high -frequency
resistance of every connection,
The new skin of special nickel-

silver alloy of high electrical
conductivity ensures in CLIX
a perfect fitting connection with
a high -frequency resistance of
practically zero. This fact, in
conjunction with the large area
of contact surface provided
with the minimum of capacitive
metal in both plug and socket
portions, gives CLIX its suprem
acy over every other form of
plug, switch or terminal.

Obtainable front all Wire-
less Dealers or direct from Solder all connections!

the
Patentees & Manufacturers Where you can't, use CLIX!

AUTOVEY0 RS, LTD.
Radio Engineers and Contractors,

84 VICTORIA STREET, LONDON, S.W.1
676 In replying to advertisers, use Order Form enclosed.
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A,

.A.d,aiptfing the " ZlircnpLe
asfiecUve Set
By A. D. COWPER, M.Sc., Staff Editor

A description of how to convert the receiver described by Mr. Cowper in the
April iss:ze to a Reinartz receiver with a very wide range of reception.

FROM correspondence it would
appear as if the little set
with Reinartz type re-

action and " semi - aperiodic "
aerial coupling by means of a
tapped coil, described in MODERN
WIRELESS for April, 1925, by the

0N/if
Needed Only)

A2

Reniariz Reaction s-
Apenadic" Aerial Coil

Easily Adapted
A simple alteration is suggested

here, for those who have already
constructed the set and wish to
launch out on to a wider sea than
that charted by the B.B.C. By
the addition of a single terminal

Radio Choke
L3

R2 -ZMn
-VVVVV\A-

C,
0003,,F

c3 .0002 or
.000314 F

Extra Choke-"
Rene

Tel

Reaction
Condenser
.000/cf

82

E

Fig. 1.-The theoretical circuit of the receiver as
modified. An extra radio -choke may be inserted at X if

necessary
writer, has proved quite as suc-
cessful in other hands. Some
correspondents appear to have met
the difficulty foreshadowed by the
author (p. 377, Vol. IV., No. 3),
that certain types of valves will
require a size larger reaction coil
throughout. The smallest coil that

give certain oscillation on
demand should be used ; and the
mistake should not be made of
trying to get over the difficulty
of a low -powered valve by using a
larger reaction -condenser. A large
part of the charm of the Reinartz
arrangement, in its refined form,
would then be lost, as with a
.0005 p.,F reaction -condenser the
shift of wavelength with reaction -
coupling becomes very marked.
The same phenomenon will be
noticeable if the radio -choke
is inadequate (as in the early
American versions of the circuit)-
particularly on the long waves.
Some correspondents appear to have
failed to take to heart the sugges-
tions as to elimination of oscillation
overlap, by careful adjustment
of H.T., filament -temperature, and,
gridleak value, for DX work.,
especially with soft valves.

and altering two wires one obtains
a " straight " Reinartz receiver
with reaction and aperiodic aerial
coil in one, which can be used
with plug-in coils either of the

purchased or home-made variety,
to cover an enormous range of wave-
lengths in the simplest way possible.
This does not interfere with the use
of the original tapped coil, when
desired.

The slight alteration is indi-
cated in the figures. Taking the
wiring diagram on p, 374 of the
article in the April number of
MODERN WIRELESS, an extra ter-
minal is put in between the coil
holder plug L2 and the existing
(alternative) aerial terminal A2.
The wire connecting the coil holder
L1 and the original terminal A2
is then cut; and connected to this
new terminal, now called A2. The
old terminal is now connected by a
short wire to the lead from the
coil holder plug L, to the aoor
I.L17 reaction -condenser, as shown
(Fig. 3), and is called A,.

Reinartz Reaction
Now by putting the aerial -lead

on the terminal A, we get the
reaction -coil (which is plugged into
the holder L2) in series between
aerial and earth, i.e., it acts as an
" aperiodic " aerial -coil ; whilst
at the same time it is connected
to the reaction -condenser and
performs as an ordinary Reinartz
reaction -coil, as shown in the
circuit diagram. By plugging
suitable coils into holders L, (grid

Fig. 2.-The original wiring diagram of the "Simple
Selective Set"
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coil) and L2 (aperiodic-aerial and
reaction combined), we can obtain
practically any range of wave-
lengths. The aerial -and -reaction -
coil must (a) be sufficient to give
oscillation with the valve in use,
(b) if possible, not tune the

mounted on an ordinary (ebonite)
coil -plug and entirely self-support-
ing, of course. No. 12 bare copper
wire is better still.

On the shorter waves a oor
variable condenser inserted in the
aerial -lead may be necessary, to

Fig. 3.-The modified wiring diagram.
terminal A2 in Fig. 2 now becomes

aerial up to the wavelength in
question ; the aerial must have a
natural frequency with this coil
inserted in series with it, rather
above the working frequency. Other-
wise the set becomes dead, or
unmanageable. On the lonoer
waves the small radio -choke fitted
may prove inadequate, and the
obvious remedy is to insert a large
choke -coil, e.g.; a No. 400 or larger,
in series with the existing choke and
between it and the 'phones. Some
queer phenomena may be observed
with inadequate chokes.

Coils
The coils below about No. 35

should be made of stout wire
(No. 15-zo d.c.c.) as a plain solenoid
or " hank " coil, roughly wound
on a 3 -in. former, then removed
and bunched up lightly and tied
with tape. The No. 17 coil was
actually of No. 20 d.c.c. on a
3 -in. former ; the others were as
described. In the ultra -short-
wave region, success will result
only if a suitable valve (one ,which
oscillates readily) be used, such
as DE5B or DE3B ; together
with ample H.T. Some types of
tuning-condenser-and some alleged

. ' ebonite " coil-plugs-will prevent
oscillation completely, and there-
fore any hope of sensitive reception
on these wavel3ngths. The smallest
coils were wound with No. 14 d.c.c.
(or bare) copper wire, about 4 -in.
diameter and air -spaced about /-in.

Note
A$

that

detune the aerial when working
near its natural frequency. On the
ultra -short waves no direct con-
nection at all is made to an aerial,
and at the most a coil of one or. two"
turns is connected between a short

single -wire aerial and ." earth "
(a counterpoise is best) and put
somewhere neat the tuning in-
ductances. Even then, a oor
series variable aerial -condenser may
be needed, to detune this aerial
from the point where some harmonic
of its natural frequency clashes
with the actual operating frequency.

The receiver was not, of course,
designed for ultra -short wave work,
and the minimum observed, with
three and two turn coils in position,
was about 19 metres (just under
16,000,000 - cycles . frequency) by
careful comparison with heterodyne
wave -meters which had been cali-
brated, by the harmonic beat
method, against longer -wave instru-
ments. Osculation was fairly
precarious on this wavelength, but
on 40 metres (7 -turn grid coil,
4 -in, diameter, of No. 14 d.c.c.
spaced / in., reaction similar but
of 4 turns) the *set operated ex-
cellently, receiving loud amateur
morse on a lead to the 3 -wire
counterpoise alone (connected to
" earth " E) ; and would also
operate as a " grid -leak -howl "
super' - regenerative 'receiver on
this frequency, with a 2-megohm
grid -leak and with an ii -turn
coil with centre earth -tap, 51 -turn
grid and 5k -turn reaction coils,
giving loudspeaker result& The
zo-metre point was announced
incidentally, by a chorus of motor-

-ignition noises from passing traffic;
especially heavy lorries and motor-
Omnibuses. '

COIL SIZES AND WAVELENGTHS.
(With aerial both Maximum and Minimum will be raised somewhat).

Plug-in Coils.
(Lissenagon).

No. :-
A : m.

(No Aerial).

L1 L,

40
Go

75
ioo,
15o
250

*300
.(Igranic)

No. 17, ( oan made)
25-35

35
60-75

75
zoo
150

Min.

116
180
250
350
500
800

1050

Max.

33o
500
700
900

1300
2000
2500

Built-up Coils.
DE5B Valve.

Turns :--

25
17

I

7
3

17
II

85
02
44
32

MM. 19

210
153
116
84

Max. 34
(for oscillation).

* Extra radio -choke required
with aerial reaches 2600 m.

Nb. 400 coil, in series with 'phones
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ORMOND LOW LOSS CONDENSERS SQUARE LAW

See the In-
spection
Label on
every Con-
denser.

Supplied in the folowing sizes :-
Price with Price without

Vernier Vernier
8/- 6/6
9 /- 7/8
9/6 8/-

10/6 9/-

Size.
00025
0003

.0005
001

All Cheques and Postal Orders should be
crossed and made payable to " The
Ormond. Engineering Co."

Write for our new (1925) Catalogue.
Trade Terms on request.

199-205.
PEIVTONV1LLE RD.
KING'S CROS'S,
LONDON. N.1.
Factory.-
Whishin Street,
Clerkenwell,E.C.1

A new departure in British Condenser
design, giving the following advantages:

(I)

(2)

Practically negligible losses.

One -hole fixing - one i"
diain. hole is needed to fix

this conden-
ser to panel.

This Con denesr is fitted with
optional soldering Tags, or Ter-
minals, and ran be supplied
with or without Vernier as desired.
There is no variation in price, the
prices being the same as our
ordinary Square Law Condensers.

We specialise in turning
Brass and Steel Screws
and Machined Parts
and Accessories of all

descriptions.

(3)

(4)

(5)

Rigid con-
Str ti on-
cannot warp ;
cad plates of
stout al u mi-
n i u m, per-
fectly flat.
Fixed vanes
supported by
1" ebonite
strips.
Smoothaction,
spindle ten-
sion is main -
tamed by a
specially de-

gned friction
washer.

(6) Moving vanes
and end plates
are at earth
potential.
One - piece
knob and dial
-supplied
loose. Se-
cured by 4 BA
Set Screw.

( 7 )

THE BEST MEANS-

C ORMOND" i 'ORMOND y L3ZoND
Tbalg

ORMOND

ORMOND

"ORMOND'

ORMOND''

ORMOND:

ORMOND'i

"ORmOND,

'ORMOND.

`ORMOND

'ORMOND-.

'RMOND'.

Telegrams:-
'ORMONDENGI,
Ii NCR° SS."

Telephone'-
CLERKENWELL

93 44( 3lines).

CND.

Dsr

In replying to advertisers, use Order Form enclosed. 679
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MAGNUM The Latest Development
in Supersonic -Heterodyne

THE ALL ENCLOSES) PORTABLE SUPER -HET
described in this issue by Mr. G. P. KENDAL.

Portable Cabinet with Shelf as
described

x Ebonite Panel r5 in. x 5 in. x
sq. and matt and drilled ..

x Pair Magnum Angle Brackets
(Aluminium)

£3 0 0

5 6

3 0
2 Col vern Variable Condensers

x Magnum Enclosed Vernier Con-
denser

1 10 0

5 0
8 Magnum " Vibro " Anti -Capa-

city Valve Holders .. 2 0 0
3 Burndept Dual Rheostats .. 1 2 6r Sterling Potentiometer.. .. 6 6
4 B. Lowe Inter requency

Transformers... 4 0 0
1 Magnum Interchangeable ..

Oscillator unit 15 0
I McMichael L.F. Trans- ..

former with .00t Con-
denser .. 1 2 9

2 Dubilier Fixed Condensers
.0003 and 2 Mega Leaks.. 10 0

Dubilier Fixed Condenstx
3 0

7 Nickelled Terminals cOm-
1 .6...

x Ebonite Terminal Panel as
described (drilled)" .

x 'Magnum Anti - Capacity
Valve Holder ..

x Curtis Constant Tune
Transformer 250-800

3 Coils Glazite ,

I Set R.P. Transfers

2 9

2 6

15 0
4 6

6

Carriage and Packing FREE on Retail Orders
value £2 and over. Send stamp for illustrated list
and set of leaflets dealing with Radio Press Circuits -

alSO the Magnadyne Super -Het.

BURNE-JONES & CO., LTD,
Magnum House,

288, 296, BOROUGH HIGH ST., LONDON, S.E.1.
Telephone, Hop 6257. Telegrams, BURJOMAG,
Sadist, London. Cables, BURJOMAC, LONDON.

Trade Enquiries Invited.

AFTER considerable research we have
produced a type of Intervalve Coupling

for intermediate frequencies giving extra-
ordinary amplification with entire absence of
distortion..

This 'system is obtainable only by purchasing
the Aragnaforther outfit as illustrated. These
are of our own design and produced thrciughout
in our London Works.

To each purchaser of a Magnaformer outfit
full instructions for use are given.

Price £5 the outfit, including one Inter-
changeable Oscillator (Broadcast .range). Other
wavelength ranges supplied at 15/- each.

Special Note.-As some apprehension may
exist in the mind of the constructor as to the
efficiency of " Super-Hets " we are prepared to
supply the Magnaformer Outfit on 7 days'
approval against cash.

HIS illustration shows the 8 -Valve Magnadyne
incorporating the Magnaformer Outnt built

in a pan.] 24 in. by 8 is.

A New " TURR ET " III Telescopic AERIAL
MAST 40 ft hoisted as a 3o ft., with moving
top section. Columb an timber with all fittings.
Complete f,2 18s. gd. phone: Gerrard 265o.
SIMPSON & BLYTHE, 8-9, Sherwood St. Piccadilly, W.

NOW READY. PRICE 6d.

A Text -Book of
WIRELESS TELEGRAPHY

AND TELEPHONY,
nr

W. ..3REENWOOD, B.Sc. (Eng.), A.M.I.E.E., A.C.G.I.,
Wireless Engineer. His Majesly's Signal School, Portsmouth.

In this book the subject of wireless telegraphy and telephony
has been dealt with simply and concisely, yet scientifically and
adequately. The instruments, apparatus and circuits in amateur
sets, in radio -stations, in aeroplanes, and on ships receive full
treatment, and at the same time the essential theory underly-
ing the whole subject.is thoroughly investigated and explained.

A Descriptive Prospectus of the above and Complete Catalogue
-- of Educational Books post free on application.
UNIVERSITY TUTORIAL PRESS, LTD.,
25, High Street, New Oxford Street, LONDON, W.C.2.

68o In replying to advertisers, use Order Form enclosed.
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Tne

Mr. H rris' hive tigati ns
in the United States

presentation of the "Radio Cake" to Mr. Harris
by Mr. A. H. Grebe.

A NUMBER of reports have
been received from Mr.
Harris since hiS. arrival in

the United States, and pending
the publication of accounts of his
experiences 'from his own pen, the
following much condensed version
giving the outline of his investi-
gations may perhaps be of interest.

Mr. Harris reached New York
some eightn hours late, as a
result of a thick fog and bad con-
ditions on the trip, but his voyage
was otherwise uneventful, if we
except the fact that he rigged up a
short wave receiver on the way
ac- oss, and found it possible to
listen to British transmitters for
the greater. -part of the voyage.

He arrived .in the middle of a very
severe hot spell in New York,
which he appears to have- found
exceedingly trying. Immediately
the long-drawn-out formalities of
the Customs, etc., were over he
appears to have had the usual
array of Press photographers to
face, and their efforts produced a
somewhat amusing result ; the
portrait which was distributed
from one of the American photo-
graphic agencies bore upon its
back an extraordinary " caption,"
in which Mr. Harris was described
as being " known over the world
as the best radio announcer "
A print bearing this remarkable
legend was actually sent in to the

Mr. Harris' trip to

America is proving
extremely interesting,
and in this article we
give a description of
some of his experiz

ences, including his

visit to WA H G,
pending accounts from

his own pen.

Radio Press offices in London
and was reproduced in Wireless

An Enthusiastic Welcome
Arriving on the Saturday, Mr.

Harris appears to have spent most
of Saturday afternoon and Sunday
inspecting -the windows of the larger
radio stores of New York, gaining an
impression of the more commonly
used apparatus and components,
and began his real investigations
upon the following Monday. An
enthusiastic welcome is being ex-
tended to him everywhere, accord-
ing 'to the wont of the American
wireless man, and during the early
part -of the week Mr. Harris met
a number of the leading wireless
.editors in New York, with whom
he spent a considerable time going
over the salient features of
"Arrierican radio conditions, while
later he was the guest at a dinner
given in his honour by the leading
technical writers and editors at
the Harvard club, of which he has
been given the temporary freedom.
A reproduction of a photograph
taken at this dinner accompanies
these notes, and upon the left
of the photograph, reading from
the bead of the table towards the
front of the picture, will be seen
the following gentlemen;-

Mr. Casem (New York Telegram.)
'Mr. Paul McGinnis (New York

Journal).
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Nearly every Mail brings

LETTERS OF
APPRECIATION

and
REPEAT ORDERS

An indication of the best service one
can offer to their customers.

YOUR CABINET
Hand made in selected well -seasoned
wood in Polished Mahogany, Oak, or
Waxed Teak by highly :killed crafts-
men to your own particular design

or requirements.

YOUR PANEL
Highest grade Ebonite by Messrs.
Siemens and Rad-ion Panels always

in stock.
INSURE PERFECT CONNECTIONS

with

RADIO AGAR'S SOLDER
Resin Cored.

Sample n.oz. Box, 1/3 post free.
CLEAN TO HANDLE: NON -CORROSIVE

UNIVERSALLY USED.

W. H. AGAR,
Manufacturer of Telephone &12.idio Apparatus

19, Whitecross Pl., Wilson St., E.C.2
Tel. : London Wall 3305. Est. 1912.

ELECTRADIX RADIOS
," C" Valves, Air Force, low loss, 4/-, 6 for 24/-

pgst free; Dull Emitter, D.E.C., 12/- (post at
buyer's risk). Wavemeters, 50/-, £4, £5 and
£6. Morse Recorders, £6 10s.; Wheatstone,26. Alternators, £3 10s. Valve Transmitters,
£3. Spark Sets, 15/6. R.A.F. Steel Masts,
2/6 per 5 -ft. run. Receivers: a -valve, 213,
£2 ; 3 -valve, Mk. 4, £3 ; 5 -valve, £5 108. ;
7 -valve Marconi, £8. All prices less' valves.
Bridges, £3 and .25 105. Res. Boxes, multi -
range staudarfis, x to 2,000 ohms, 17/6 to SOF..
Loud Speakers, 19/-. Ebonite Horns, 8/-.
A.C. Chargers, £4 10s. Charging Dynamos,
£3. Marconi Rounds Valves, 3/6. Milliarn-

meters, 20/- and 25/, Microammeters, 65 /-.
Amp. and -Volt-meters, all ranges. Ohmmeters,
£5. Testing Sets, £3 to £14. Condensers, L.T.
to Ict,00u v., 1 /6 to, £2. Call or write for new
and enlarged catalogue. Post free, 4d.

LESLIE DIXON & co., LTD.,
9, Colonial Avenue, Minories, E.1.

'Buses Nc the door. Telephone-Avenue erhfi.

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.

STEEL f
MASTS lat

TENNISp,osT

Well known throughout the world. Send
for either WIRELESS MAST or TENNIS

POST Catalogue.
JOHN and JAMES LAKER CO., ENGINEERS,

Contractors to H.M. Government.
457, Romtord Road, tendon, E.7.

Mr. Roe (Radio News),
Mr. Arthur H. Lynch (Radio

Broadcast),
Mr. W.C. Alley (Radio Retailer),
Mr. M. Clements (Radio Retailer),
Mr. A. B. DeLacy (Popular Radio),
Mr. L. M. Cockaday (Popular

Radio), while upon the right and
reading in the same direction are
the following

Mr. H. C. Bodman (Radio
Merchandising),

Mr. M. B. Sleeper (R. e; M.
Engineering),

Mr. Nixon (Radio Dealer),
Mr. Paul C. Oscanyon (Amateur

Radio),
Mr. Ch. H. Albrecht (New York

Graphic),
Mr. Bragdon (New York Sun),
Mr. Sylvan Harris (Radio News).

July, 1925

Later in the week a visit was
paid to the factory of Messrs.
Attwater-Kent (one of the leading
American manufacturers of sets
and components) at Philadelphia,
returning to New York the same
night.

An Amusing Presentation
Much of the listening -in which

Mr. Harris has been doing has been
carried out upon Long Island,
where also he has been the guest
of Messrs. A. H. Grebe, whose
factory is situated in Richmond
Hill, Long Island. Here he has
had many opportunities of testing
a variety of the sets produced by
the Grehe works, and it was here
that he spoke via the Grebe broad-
casting station WAHG. His

A photograph taken on the occasion of the dinner given
in Mr. Harris' honour at the Harvard Club. Mr. Harris

may be seen at the head of the table.

Interesting Disclosures
Mr. Harris is devoting much time

to the investigation of actual
practical receiving conditions, and
he has been listening -in for long
periods in positions ranging be-
tween nine or ten and about thirty
miles out from New York, using a
variety of different receivers, in-
cluding super -heterodynes and the
more elaborate neutrodyne instru-
ments. Remarks contained in his
letters indicate that be is gaining
some rather extraordinary im-
pressions of -the selectivity question,
and also of the problem of self
oscillation, and some extremely
interesting disclosures should be
forthcoming from Mr. Harris direct
at an early date.

broadcast speech appears to have
been an affair accompanied by a
good deal of ceremony and an
amusing presentation of an enor-
mous " radio cake."

As is usual when someone of
distinction speaks from such a
station, preliminary notices were
sent round to the Press, in which
the subject of Mr. Harris' talk
was announced to be " Radio
from an English point. of view,"
this informal talk taking place at
zo p.m. In these preliminary
notices, an explanation was given
of Mr. Harris' position as Editor
of The Wireless Constructor and
the designer of so many of the
home -constructed British receiving
sets, and references were made to
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what were described as" the famous
Harris Hookups !

Mr. Harris' actual address from
WAHG was a general account of
the British broadcasting system,
the arrangement of main and relay
stations with our system of
simultaneous broadcasting, our
licensing system, the position
of the B.B.C., our troubles with
°senators, and so On ; and when
he had finished the announcer of
the station proceeded to explain
to the listeners .what- was taking
place in the studio during the
presentation of the " radio cakel
The cake in question was described
as being as large as a tub, covered
with frosting representing the
British and  American flags and
bearing an inscription : " To
Percy Harris, Leading Broadcast
Authority of the British Empire,
from WAHG." The cake Was
Teresented to. Mr. Harris in person
by Mr. A. H. Grebe, the president
of the firm and the whole episode
appears to have created much
amusement.

A Well -Equipped Station
Another broadcasting station

which Mr. Harris has -visited as
part of his investigations is - that
very old friend, WJZ, where he
was given the greatest of freedom
to go and see -just what he pleased,
which he seems to have done
extremely fully. He gained the
impression that this was a remark-
ably well-equipped station, and
mentions as particilarly note-
worthy the -fact that modulation
is constantly checked by watching
the trace of an osalograph. it
would seem that the authorities of
WJZ realise their' responsibility
in the influence which their station
must have upon the pronunciation
of listeners, for all their announcers
are University men.

At the end of this, his first week,
a visit was paid to the experimental
station and laboratory at Garden
City, Long Island, of the well-
known American magazine Radio
Broadcast. The impressions gained,
h're should be particularly inter-
esting, since in this laboratory are
prepared some of the best of the.
American designs for the home
constructor. Another visit to an
establishment of an American wire-
less magazine followed shortly on
this, when \Ir. Harris was shown
over the new broadcasting station
just erected by the. Radio News,
which is to operate with the call
sign WRNY. . This - station . Mr.
Harris reports to be fitted with
standard Western Electric equip-
ment, giving a choice of powers
between 500 and r,octo watts,  but

it has not, of course, yet been
officially opened.

This is as far as Mr: Harris'
letters carry us as regards the
progress of his investigations, but
cables which have been received
during the last few days before
MODERN WITZELES goes to press
indicate that he has now visited
the Bureau of SMnclards, where he
met Dr. L. W. Austin and Dr. J.H.
Dellinger, but no details of this
visit are as yet forthcoming.
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Eij An Auto:Coupled E

TwozValve Receiver.
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(Continued from page (70).
will oscillate fairly freely and it
will be, in mast cases, necessary for
the potentiometer knob to be
turned somewhat towards the posi-
tive end. Cases may arise in
which difficulty may be experienced
in. making the receiver oscillate
even with the potentiometer upon
the negative 'end when receiving
the high -power long -wave stations -
such as 5XX and Radio -Paris.
In these cases it may be necessary
to slightly alter the receiver in
order that a reaction coil, which is
to be inserted between the anode
of the second valve and the tele-
phones, may be coupled to the
aerial coil. In this case, the aerial
coil socket will be replaced by a
conventional two -coil. holder, the
aerial coil being placed in the fixed
socket and the reaction coil in the
moving socket. This is, however,
an extreme remedy which will only
be necessary in extreme cases, upon
very bad aerials., In such latter
cases, it may be necessary to shunt
the telephones with a small fixed
condenser, say- .0003 tiF capacity.

Results
The receiver was initially tested

upon the writer's main aerial which
has an average height of roughly
ao ft. after the London station had
closed down. Upon careful tuning,
two French broadcasting stations
were heard at good strength, and
shortly afterwards three French
amateurs were heard giving their
locations and sending gramophone
reCords.

Subsequently, good signals were
received from Bournemouth and
Birmingham with no interference
from London, whilst several German
stations came in, and Radio -Tou-
louse was excellent in -the phones.
Radio:Paris Was separable froni
Chelmsford in south-east London,
and the concert from the former
station wad enjoyable to a degree
seldom experienced. -

gttaittl
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COM PON4NTS.

LOW LOSS

COIL

FORMER

PRICE

3/0
POSTAGE

3d.

To plug in

to standard

Coil

Holder.

5 5

SOLDERING
simplified by this new invention, which
works from ary wireless accumulator
with a carbon soldering bit. No gas,
fire or lamp needed. Everything
necessary, including Flux and Solder,

in stout wooden box, for 5/6.
Postage 4d.

Order them through your dealer.

GO S WELL
ENGINEERING CO., LTD.,
12a, PENTONVILLE RD., LONDON, N.1.

Liberal Trade Terms. 'Phone: North 305I.
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Success of T.A.T. in Sweden
SIR,-I have studied MODERN

WIRELESS for over a year and I
have found this paper to be the
most interesting of all on this
subject. Mostly all of your dif-
ferent sets have been tried by me
and I find your T.A.T. system (as
described by Mr. John Scott -
Taggart in the November 1924
issue) the most interesting and
that it gives the best results, both
as regards efficiency and stability.

My receiver consists of 2 H.F.-
D.-3 L.F., and is so arranged as
to enable me to use any number
of valves from r to 6. The L.F.
valves can be used either with
transformers or with resistances at
will.

I receive all the Continental
broadcasting stations at full loud-
speaker strength, using the large
type of Claritone. Far better re-
sults are obtained with your tapped
resistance coil in series with different
honeycomb coils than with the
latter type alone. For wave-
lengths over t,000 metres a resist-
ance gives better results than coils.

[We do not share this opinion
generally speaking.-Editor.]

I am now going to try your
T.A.T. circuits utilising the new
" Trap " method of tuning (de-
scribed by Mr. John Scott -Taggart,

Two Letters of
Interest

from Abroad
121:01

in the February issue of MODERN
WIRELESS) . As soon as I have
done so I shall be pleased to let you
know the results.

Bergvik is situated 23o kilo-
metres north of Stockholm and
about 1,65o kilometres from Lon-
don. (Da kilometres equals 6 Eng.
miles.)

I also enclose a summary of the
Swedish Broadcasting Stations
that you may rely upon being up
to date. Yours truly,

PON IT'S HEDEN.
Bergvik, Sweden.

From South. Africa
SIR,-Being a reader of MODERN

WIRELESS and Wireless Constructor
since the inception of both books,
I wish to congratulate you on the
excellent diagrams and also radio
notes.

July, 1925

I have made a 4 -valve set, using
the circuit given in the November
MODERN WIRELESS, on page 69o,
and it works excellently, although
I have put in a few extras such as
switches and fixed condensers.

I am 30 miles from Cape Town
and get our station excellently on
the loud -speaker. I get the same
results from Jo'burg and Durban.
I have had Bournemouth quite
loud on the 'phones on this set, and
I can recommend it to your readers.
I use 4 Marconi " R " valves.

In your Christmas number you
have a diagram of a Reinartz set
by Percy W. Harris, which I have
made and get excellent results on
2 valves, detector and low frequency
from KDKA, Pittsburgh.

Our village is very screened by
trees, and the distance from KDKA
is about 8,000 miles. -

Every morning this week I have
picked up KDKA quite loud on the
'phones.

The coils I fmd the best are made
from r4 S.W.G. wire (enamelled),
having three turns for aerial and
ten turns for the grid coil; the re-
action coil has seven turns.

Wishing you every success and
also congratulating you on your
good book. Yours truly,

J. F. LATEGAN.
Stellenbosch, S.A.

FEREN
GAM  RELL COILS.

AERIAL CIRCUIT.

Approx.
Number of
Turns on
nearest

Ordinary
Coil.

PRICE.

With roo feet. P.M.G.
Aerial.

Condenser .0005 mfd. max.

SERIES. PARALLEL.

a/2 5/9

METRES. METRES.

54 131 150 195
25 a 5/9 76 155 18o 26o
3o A 5/9 95 198 230 36o
40 BI 6/- 142 272 3,5 515
50 B 6- 194 368 410 710
75 6//9 265 492 560 98o

100 D 8/- 375 700 78o 1370
150 EI 8/9 504 940 I I00 1900
200 E 9/6 75o 1350 1550 2700
300 F 10/3 21SO 3800
500 12/- 3260 5600
750 H 14/- 4600 7800

1000 I 16/- 7700 12500
1500 19/ - 12400 21500

ANODE
CIRCUIT,

Condenser
.00025

mfd.

PARALI E -L.

METRES.

Inductance Self -
Capacity.

Mics. Mfd.

45
65
90

130
180
250

480355

725
900

1600
2100
3150
5500

125
185
255
375
500
67o
96o

1300
1800
2600
4000
570o
8000

13300

4
24
51

113
197
364
745

1050
288o
5720

12400
26300
62260

177309

.000004

.000004

.000004

.000005

.000005

.000006

.000006

.000007

.000008

.000009

.0000r r

.000014
.000017
.000021

will be made to your set
if you replace ordinary coils
with GAMBRELLS. They are
better in every way-strength
of signals, sharpness of tuning,
etc. Why not try them out-
get one
convince
position

or two to -day and
yourself that the

they hold as the
" Maximum Efficiency Coil"
has been attained purely by
merit.

SPECIAL NOTE.-Slight altera-
tions and additions having been
made to the " Efficiency " In-
ductance Coil series, you are
PARTICULARLY REQUESTED to
write for our latest Lists and
Tables.

GAMBRELL BROS., LTD.
76,Victoria St., London,S.W.I.
Yr: rks Merton Road, Southfle'dm,
Phonies: VICTORIA CP38 - PITNEY 3641-3
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Hearing's Believin
That's why we ask you to go to your dealer and
hear the " Sparta " perform. It is the loud speaker
that faithfully re-creates the performance exactly
as it is given before the microphone. Nothing

added nothing lost. For the " Sparta is the
supremely good combination of good components,
conceived by master designers, built by master
craftsmen. If you would have every tone varia-
tion, every changing inflexion, the personality o f

the artistes themselves, reproduced with vivid
realism-use a " Sparta."

Remember, hearing's believing, and a demonstration

will provide convincing proof of its extraordinarily

good reproduction. All good dealers stock it.

rypi "A," ISO ohms.
Type "H.A.," 2,000 ohms
Type "H.H.A.,"

4,00o ohms.
£4 15s.

The "Little" Sparta,
55/ -

Every component used
in the "Sparta" is the
outcome of e ;wally care-
ful thought-it is, in
fact, the co-ordination
into mine instrument of all
the worth -while features
in Loud Speaker con-
struction.

Type "B," i2c) ohms,
£5 15s.

Type " 2,000
.thins, £6.

Type '' 4,000
ohms, £6.

All Type " B " Speakers
are characterised by the
patent 6 position tone
selector. This consists of
an ingenious arrangement
cf blocking condensers,
it hich smooths away
'all trace of harshness,
resulting in a remarkably
I ore distinctness of tone.

RTA
LOUD SPEAKER
Fuller's United Electric Works, Ltd.,
Woodland Works, Chadwell Heath, Essex.

Imagine an analytical
chemist without his
scientific balances or
an engineer without his
micrometer !

y o u
will never tune 'a re-
ceiver with a direct
drive condenser once
having experienced the
accurate tuning of the
Colvern Selector Me-
chanically Controlled
Precision Condenser. r

Obtaining Hairbreadth Tuning
THE Colvern Selector Lose Loss

Precision Condenser is an
instrument which gives the

precise adjustment so essential to
obtain perfect reception, whether on
loud signals, such as the local broad-
cast, or transmission from low -powered
distant stations. The mechanical
method employed ensures accuracy
to r loth of a degree ; and, a further
consideration, the eye is not called
upon to supplement imagination.
The scale interval is readily readable
to that small difference in capacity -
113600th part of the total cciacity
available.

It is when working upon weak dis-
tant transmissions that the necessity
for such critical and accurate adjust-
ment is vital. Many excellent circuits
have been discarded because they
required a more critical tuning adjust-
ment than available apparatus
at:on:led. Equally efficient circuits
were condemned as uncontrollable.
since existing apparatus could not
o-i-e the essential final adjustment.

The Colvern Independent Vernier
provides a very useful means of
securing fine tuning adjustment.
For balancing up H.F. Stages,
taldng up variations in capacity
when H.F. Stages are controlled
by dual or triple condense, and
for balancing up the Long Wave
Intermediate Amplifier in Super
Hets. when Matched Transformers
ri used. Price 2/6.

SOLI
E®

Capacity reaction circuits such as
the Reinartz, ultra short wave
receivers, and the short-wave stages
of Super Heterodyne Receivers,
require hairbreadth tuning, obtain-
able only by such mechanical means
as the Colvern Selector provides.

The dial of the Colvern Selector
is divided over the full circle, and
provides 36o degrees value for each
rotation of the index. This enables
ajloth of a degree to be actually
located ; AND ANY PREDETER-
MINED CALIBRATION CAN BE
RE LOCATED TO THIS ACCU-
RACY AT WILL.
The Colvern Selector

Low Loss-
Capacity '0005 mfd. .. £1 1 0

'oo03 mfd. £1 0 0
Type F, without gear

attachment-
Cqpacity '0003 mfd.

'0003 mfd.
One hole fixing.

C.ear attachment which is
easily affixed to Type F,
to complete the Colvern
Selector 7 0

Descriptive Folder upon request.

MUNSON PRECISION SCREW
r0., LTD., Provost Works,

Macdonald Rd., Walthanistow,
London, 6.17.

Telephone : Walthanistow 532.

Frk.11

LOW LOSS

15 0
14 0

nimisrimmenemoftmi[.J's 11.

Another St L e

RADIO CRYSTAL
Testimonial .No.419.--

 'FIFTY PER LENT'.
better volume and sensi-

tive all over."
In blue t ,,,ny.iIre at 'our local deller or send

With
box 1 P.O. j6 far sample, pest free,

silver
Catswhisker. ,....ayearidersreti &04.sor

WARVLE W. ACTON LONOON W1

In replying to advertisers, use Order Form enclosed. 685
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A view of the complete instrument showing the disposition
of the various components; note the type of inductance used.

FOR those who wish to receive
broadcast programmes simply

en the telephones and who are situ-
ated at not much greater distances
than, say, miles from a main
broadcasting station, a well -designed
crystal receiver, used in conjunction
with a good aerial and an efficient
earth connection, has much to
commend it. The mere fact of the
excellent reproduction-a faithful
counterpart of the original-which
it is possible to obtain is in the
opinion of many a sufficient justifi-
cation for the use of a crystal
receiver in preference to a valve
set.

Obtaining Loud Signals
No one will deny that it is a

simple matter to obtain quite good
results in crystal reception even
with the most rudimentary or even
crude apparatus ; but, seeing that
in nearly all cases a crystal set is
required for reception from one
station only, which is generally a
nearby broadcasting station (ex-
cluding, of course, the high-powered
station at Chelmsford), it is as well
to concentrate on the design of the
receiver with a view to obtaining the
maximum signal strength under
these conditions.

The set illustrated in the accom-
panying photographs represents an
attempt to produce a crystal re-
ceiver on these lines. On the
author's aerial and earth system
at about nine miles from 2L0 this
set gives, as far as can be judged

aurally, results louder than those
given by most of the various types
of crystal sets tried. This is con-
firmed by independent observers.

Comparisons
In one case actual comparison by

means of a four -pole throw -over
switch with a crystal receiver em-
bodying an air -spaced single -layer
coil wound with No. 18 gauge wire,
adjusted to give the maximum
signal strength, showed that there
was no difference, judged aurally,
in the loudness of signals.

IC
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In this circuit diagram
arrows X and Y represent
Clix plugs, while the Clix
sockets are shown as circles
connected to the tapping

points on the coil.
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Some recent work done by Mr.
A. D. Cowper on this subject (refer
-Wireless Weekly; Vol. 6, Nos. 4 and
to) is of interest, and indicates that,
provided an efficient type of coil is
wound on a low -loss former, there
is little advantage to be gained by
the use of very thick gauges of wire
for- a crystal tuning inductance
when we have the full damping
effect of the crystal -phone circuit
across the whole of the inductance.
As a result of much experimental
work, Mr. Cowper selected No. 18
gauge wire wound as
air -spaced inductance on a low -loss
type of former, as the limit of thick-
ness to which it was an advantage
to go with a circuit embodying a
variable crystal tap.

It must, of course, be appre-
ciated that a crystal receiver which
gives particularly good results on a
certain aerial and earth system
will not necessarily give the same
performance upon another system,
though with average broadcast
receiving aerials of fair efficiency
and if provision is made for varying
the aerial inductance, the results
should not be sensibly different
assuming a good earth connection
to be used in all cases, since dead-
end losses with an air -spaced
inductance of the type indicated
above do not appear to be serious.

Gauge of Wire
Some readers may be surprised

to learn that the wire used for the
inductance in the crystal set to be
described is of No. 24 gauge, enamel
insulated. Since the effectiveness
of a crystal set is, in the end, judged
aurally, the author considers that
the slight increase in signal strength,
if any, which may be observed
with a thicker gauge of wire
in a coil of the type illustrated
does not warrant its use under
ordinary circumstances in view of
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the practical difficulties in winding
attendant on the use of thicker wire.
The former would have to be more
substantial if the wire was wound
at all tightly, and appreciably
larger, and the thinner gauge wire
is considerably easier to wind.

The theoretical circuit of the set
is shown in one of the accompany-
ing diagrams. It will be seen that
a coil of 6o- turns tapped at every
ten turns is used, and that both
aerial and crystal taps are pro-
vided. The parallel tuning con-
denser C has a maximum capacity
of .00025 p.F. Allowance is made
for a loading coil L2 for the recep-
tion of the Chelmsford station ; a
short-circuiting plug is inserted
into the socket provided for this
when using the set on the lower
broadcast wavelengths. A by-pass
condenser across the telephones is
not used, since no difference could
be detected aurally with or without
this component.

Baseboard Mounting
The photographs should give a

good idea of the arrangement of
the set, which is mounted entirely

-1.-74 10-34
6

1/1C/r4D1 OD!,

The method of winding the coil is more clearly shown
in this photograph.

on a baseboard. The tuning
condenser and the crystal detector
are bath placed at the front of the
board in accessible positions. The
special coil is mounted at the back,
while a strip of ebonite, supported
away from the coil in the front,
carries six Clix sockets from which
short leads are taken to the tapping
points of the coil. A single coil
mount to take the loading coil
for Chelmsford is affixed to the base-
board on the right-hand side of the
coil. The 'phone terminals are
mounted on the right-hand side
at the back of the baseboard,
while the aerial terminal is on the
left of the low -loss coil former at
the top, the earth terminal being
in a corresponding position on
the right.

The construction of the coil former and the method cf
mounting it on the baseboard may be seen from the
above diagrams. Note also how the strip carrying the

Clix sockets is supported.

For those who wish to make an
exact duplicate of the set, the
following list of the components
actually used is given, but the
discriminating constructor has
ample choice of suitable material.
 baseboard, 9 in. by 6 in. by

in. thick (Cameo).
I .00025 p.F variable square -law

condenser (Sterling Telephone
and Electric Co., Ltd.).

i crystal detector (Type B.C. 38,
:General Electric Co., Ltd.).

 single coil mount (for baseboard
mounting) and shorting plug
(Burne-Jones and Co., Ltd.).

4 terminals.
Clix sockets and 2 Clix plugs

(Autoveyors, Ltd.).
ebonite strips:, 6 in. by r in. by

in. thick and two in. lengths
of 3 -in. diameter ebonite tubing
(or the complete former may
be obtained drilled and ready
for assembly and winding of
the coil from Burne-J ones
and Co., Ltd.).

ebonite strip, 3 in. by in.
by a in.

Some stiff copper wire for wiring
and two short lengths of flex.

Two 21-M. lengths and two 2 -in.
lengths of screwed 4 B.A. rod,
six 4 B.A. countersunk
screws.

2 dozen -4 B.A. nuts and some
suitable brass wood screws.

No. 24. S.W.G. enamel -insulated
copper wire. (Approximately
two ounces will be required.)

The construction of the special
air -spaced coil will first be dealt

6
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with. As will be seen from the
photograph showing a view of the
complete coil, the former consists
of two ebonite rings to which are
secured the six strips of ebonite,
equally spaced round the circum-
ference of the rings, thus providing
a hexagonal -shaped former.

Spacing the Turns
The method adopted of spacing

the wire is of interest, and was first
described by the author in Wireless
TVeekly, Vol. 6, No. 4 (April 29th,
1925) in the article " A New
Receiver for Modern Conditions."
It consists essentially of winding,

screws. In each of the ebonite
rings six 4 B.A. clearance holes are
drilled symmetrically and spaced
equally round the circumference.

Then take one of the ebonite
strips and, starting in. from one
end, wind on some good quality
twine fairly loosely so as to cover
the strip, except for in. at each
end. Secure the ends of the twine
suitably with the aid of a little
sealing -wax. This twine should
be of such thickness that 66 turns
can be wound on fairly loosely and
evenly on the 5 in. of winding
space. Thus the twine required
will be approximately 1-12 in.

For the reception of 5XX the usual loading coil is insertedin the coil socket provided.
the wire in the " grooved " surface
formed by winding twine of suit-
able thickness round the ebonite
strips of the former, and solves in a
simple practical manner the diffi-
culty of spacing the windings
satisfactorily without the necessity
of cutting a large number of slots
in all of the strips.

If the ebonite for the former has
not been purchased already cut
to the correct size and drilled, it
will be necessary to cut the various
strips and rings to the sizes specified
in the list of components. Then
at + in. from each end of each strip
a 4 B.A. clearance hole is drilled,
and the holes in - three, of these
strips are countersunk on one  side
to take 4 B.A. countersunk headed

in diameter when unstretched.
This, with the No.24 gauge enamel -
insulated wire, will give a spacing
of about 13 turns to the inch,
which is roughly equivalent to
a spacing of two diameters between
each wire and its neighbour. The
twine is wound and secured as
indicated on each of the six strips,
and the holes to take the Clix
sockets are then drilled in the
seventh strip, after which these
sockets are inserted and secured
tightly.

Assembling the Former
The former is then ready for

assembly, and the method of doing
this should be quite clear nfroin the
photographs and the accompanying

drawing of the complete former. The
two inch lengths of 4 B.A. screwed
rod serve to hold the strip carrying
the Clix sockets at a distance from,
the coil and also secure one of the
strips of the actual former. Two
terminals and -back fix the
strip at the top of the former, while
that at the bottom of the 'former is
held -in position . by means of the
two 21 iii. lengths of Screwed 4 B.A.
rod and 4 B.A2 nuts: The 'method
of mounting; the former = on the
baseboard consists- in inserting the
Projecting lengths of 4'B.A. Screwed
rod into two holes drilled through
the board, at a distance 51 in.
apart. A nut and washer screwed
down on each rod above the base-
board and a second nut counter-
sunk into the wood at the back of
the baSebdard then adequately
secure the former, which should not
be mounted, however, until the coil
has been wound and completed.

Winding the Coil
In winding the coil, first of all

drill two small holes in each end
'ring, where indicated on the diagram
showing the complete coil. Secure
the beginning of the winding
through a pair of these holes, allow-
ing about six inches of wire for
connection purposes, and then wind
on 6o. complete turns of the No. 24
gauge wire. The wire should be
wound on tightly and pulled down
between the appropriate turns of
twine as it is passed over each strip
of the former. If the twine has
been wound on evenly and fairly
loosely as previously indicated,
there should be no difficulty in
winding in this manner a robust and
uniformly spaced coil. When the
last turn has been completed, the
end of the wire is firmly fixed by
passing it twice through the small
holes in the end ring and pulling
tightly.

Mounting the Components
The completed coil should now

be mounted on the baseboard,
together with the variable con-
denser, the crystal detector and
the single -coil mount, in the
positions indicated in the wiring
diagram. The variable condenser
is secured to the baseboard by
means of four 4 B.A. screws passing
through holes drilled in the board
and countersunk at the back of it.
These four bolts screw into the
tapped lugs provided on the end
plates of the condenser. The two
telephone terminals are mounted
on the short strip of ebonite,
and behind the fixing nut of
each is secured a large soldering
tag arranged to_project from the

-side of the strip. The shanks of
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TIANING,
COILS

6 How to wind them

GRICendall.11k
14\ -

A Book of vital
importance to you!

LIKE most radio enthusiasts
you have probably often

thought of the advantages of
being able to wind your own
tuning coils to suit the peculiari-
ties of your receiver and in ac-
cordance with your own ideas
of efficiency. There is no
doubt that quite an appreciable
difference in the quality of your
reception would result if you
could improve your tuned Mr.
cults. Lu this R.P. book is
illustrated and fully explained
the winding of tuning coils of
all types. It is a book that
every radio man should possess.

GET A COPY TO -DAY !

TUNING COILS
How to Wind Them
by G. P. KENDALL, B.Sc.

Price 116. Post Free 1/8
Obtainable from any Bookstall,
Newsagent, your local Wireless
Dealer, or direct from Dept. M.

RADIO PRESS LTD.,
BUSH HOUSE, STRAND,

LONDON W.C.2.

3 -way coil stands
2 --way nickel

3.way nickel
2 -way geared
2.way Stanton cam 6/
3 -way Shipton cam 7/6
3 -way Polar cam /-
3 -way Polar cam vernier 9/-
2 -way cam ernier /6
Coil plugs, plain, 2 for 1 /
Shaped wedge, 2 for 1/
Do. Edison Bell, 2 for 2/ -
Do. Nickel irides, 2 for 1/6,
Do. fitted fibre, 2 fur 1 /6
Ebonite do. 4/1
Edison Bell do 10/ -

FIXED CONDENSERS.
Edison Bell, .001 1/
AR.01 up to .0003 1/
.002 up to .006 ' 2/
Grid leak and clips /
.0003 and grid leak 2/

DUBILIER.
.0001 to :0005 each 21
.001 to .006 each 3/-
2 or 3 meg Grid Leak.. 2/
Anode res. on stand.... 516
(50, 70, 80, 100,000 ohms.

2 mfd. T.0 C 418
1 mfd. T.0 C 3 /10
:25 T.C.C. 3.0
Flush panel sockets, with

nuts, doz. 13
Spade tags, doz. 66
Bus Bar, 1/16th. sq.

12 ft. 1
Solid Rod Valve Holders 1.3
Bretwood do 1,9
H.T.C. under panel 1,8
H.T.C. over panel 1;9
Raymond Rheostat 116
R.I. Detector 6 ,-
Twin Flex, 12 yds 1;9
Red and Black, 12 yds 2
72 in. Phone Cords 1 /11
Loud Speaker Cords 1 /11
Eureka Gravity Detector 8.6
D.P.D.T. Panel 1 3
S.P D T 1 ,-

LISSEN Minor 3,6
Liasenstat 7"8
Universal 10,6
Switch, 2 -relay 2.9
Series Parallel 319
Anode Res. 2 '6
Van Grid Leak 2"8

10'8
Lissen L.P. T.1 30'-
Lissen L.P. T.2 25°-
Lissen L.F. T.3 1616

Choke

LISSEN COILS.
05 -4/10 35, 40.-4/10
750 .. 5

/
/4 100 619

150 .. 7/- 200 SJ5

PORTABLE SETS.
Parts to make up 2 or 3

lve sets. Very cheap.
e instruction in assembly

given.

LOUD SPEAKERS.
C.A.V. Tom -Tit 29,/-
C.A.V. Junior 55/
Sterling Baby 551-
Sterfing Dinkie 30/ -
Amphora Junior 27/6,
Aniplion Dragon-fiy P5H
Amplion Dn. III 50/-
Amplion De Luxe 65 /-
Amplion ARM 105/-
Dukevox 42/ -
True Music Minor 21/
Ultra 27/6

K. RAYMOND
HULLO EVERYBODY !

ALL GOODS POST FREE U.K. except where stated. Foreign orders over £10 post free otherwise
please send ample for post, etc. Trade orders U.K. less 20 %. Post extra. Trade Orders,

SUNDRIES. Terminals complete. RAYMOND CALLERS' COLUMN ONLY.
Aerial. 7/22, 100 ft 2/6 Pillar .... doz., 1,-, I /3
2 -way edl /stands 2/9 19.0 , 1 All Post Orders from Other

4/8'l'hone 1 1 Columns.
2/6 Nickel, 9d. doz. extra. Variable Condensers

44 Voltmeter rich 5
5/6 Grid Leak and (lips 1

Rheostat and Dial .... 2.3

THORPE K 4 VALVES.
(Unidy-ne.1,101

Genuine, each
5 pin valve holder 1 3
Set parts (one valve) 46,6
Set parts (two valves) -  69,6

(Including valveal.

CUSTOMERS PURCHASING
£5 worth full price good
given one pair Browns "9"
type 20/- 4000 olmai phones

free.
Retail orders only.

HEADPHONES
(British 4000 ohms).

Sterling 22,6
Sterling Lilliput 201-
8randes 20'
Browns " " type 20 -
Ericssons 22 6

ADJUSTABLE.
(4000 ohms)

Dr. Nesper 12,6
Telefunken 16/11

Both genuine.

VALVES
Ediswan, Mullard.

lessor, Marconi, Bright,
D.E. .06, and power valves

All stocked.

IGRANIC COILS
Coils 25 5/-; 35 5,
50 5/2; 75, 5/8; 100, 7 :

150, 7(10; 200. 6,8; 2.;),
2;- 300, 9/,i ; 400 10
Rheostat 4/8. 30 ohms 7

ORMOND.
L.P. Transformer 14' -
Special Rheostat 21-

EVEREADY.
108 volts 11.T 20 f--
66 volts H.T 12'6

WEST END STOCKIST OF
Edison Bell, "J.B" (Jackson
Bros.) Polar,Igran lc, Mullard
Sterling, B.T.H MoMichaets
Lisbon Woodball, Dubilier,
Marconi, Dorwood. H.T.C.
Watmel, Sbipton,. Climax,

etc., goods.

ERICSSON E.V.
(Continental).

4000 ohms 12/ -

AMERICAN CONDENSERS
Tropalormers, 11thitiformers
Rheostats, and all parts

SQUARE LAW LOW -LOSS
One hole fixing. Ebonite ends
With Vernier. Without Vernier.
001 ... 8/6 -001 ... 7 /6

.0005 7/6 .0005 ... 5/9
.0003 ... 7 /- .0003 . . 5/3

Including knob and dial.

"DE LUXE" ORMOND
-STANDARD. n No. S."

.001 7/6 EBONITE ENDS.
.0005 8/-.001 10 /6
6003 5 /6 .0005 916
.9002 - 5 / .0003 9/ -
lake up tiny space. Knob Square law with vernier.

and dial hoe... Knob with dia. free.

ORMOND I AMERICAN "
Square. Law low -loss.

Skeleton ends. Knob dz dial.
001, 9/-; .0005, 8 /- ; .0003, 7/6; .00025, 6/6

(With vernierl /6 cacti.

JACKSON BROS. "7.E."
Square Law. Ditto with vernier.

.001 - 9/6 .001 13 ,6

.0003 8/ .0005 . /2 /6

.0003 8/9 .0003 11;0
00025 6/6 .00025 11/3

' -

STANDARD 7/-
6003, 5 6 ; .9002, 5i -

Ali with knob and dial. Post free.

ACCUMULATORS,
Post free. -

2v. 40 amps 9/6
iv.' 60- wears 11/6
lv. 40 amps....15/11
to. 60 amps 19/9
4v: 80 amps ' ' 24/6
6r. 60 amps 29/8
All new, best maker.

Harts also stocked.

sow= (QUALITY).
Morinted colts.

251 /6; 351 /9 ; 002/-;
75 2/3; 100 2/9; 150 31-;

200, 3/9
2 -way panel ...... 3 /-
3.way panel 5 /-
2 -way can), vernier 91 -

All parts stocked.

WATES L.F
' Supra'" 12/6
' Croix" L.F. high-class 9/6

TRANSFORMERS L.F.
Eureka Concert Grand -MI/ -
Eureka Second Stage -22/6
lgranic Shrouded New 

Model 21 /-
Forme Shrouded 10/6
General Radio 83 15/ -
Super Success (black) 21/ -
Brunet shrouded, 3-1 or

5-1 13/6

Barclays Ad

COIL FORMERS
For winding own coils

with handle 3/6
Without 1/6
Brass 3/ -

MoIdICHAETA:
Triple rheostat -.22;8
Dual rheostat. 7/6
H.F. Transformers," '

each .10/
wavelengths).

Potentiometer ... 7/6
Fixed eondensers. 

1/9, 2/3
(Bumdept parts)

Detector 4/ -
Rheostats.... 4/6, 7/6
Antiphonlc V.H.
success choke . . 10 /8
Athol valveholder 1 /3
Athol coil plug 1 /8
T.C.B. 6 ohms 41-
T.C.B. 30 (duns. 4/-
T.C.13. Potentio-

meter (300) 5/-
Shipton Potentio-

meter (600) 4/6
Shipton 7 ohms .. 3 /-
Shipton 30 or 60 ohms 3 /-,
Woodhall parts stocked

Dubilier variables.
Dubilier Axed 610 type.
Sterling vernier S.L.
5005, 25 /6 ; 60025, 22/8

"BOTUSI -

Geared 8-t 2 -way ..
Geared 8.1 3 -way -10/6

" MAGNUM."' ,
All parts stocked.

IMPOSSIBLE ADVER-
TISE ALL LINES

STOCKED.
Please intake out List of
goods required, will quote
Idwest prices by return.
immediate delivery.

SPECIAL.
Water 511,rostat .. 219
Watmetg-id leak ..  2/6
Bret, oaf pi 1 leak 81,
Bretwood anode res. 3;
_Peerless ohms .. 2/0
"lfricrohni" veru'r 2 /6
"Polar "noit 15
" Polar " .0005 10 /6

Polar " -0003 .. 10 /6

LISSEN X COILS.
50 a 6,-; 60x8/4
15 x 8,5; 230 x 9/9

" WONDER " AERIAL.
Phosphor bronze

100ft. 3 /3
Indoor, out -door, or
frame. 49 strands.

H.T. BATTERIES
(Various makers).

60-v. .... 5 At, 6 /8, 6111
100-v. 12/6, 14/11
66v. Ever Ready 12;6

20 /,-
60v., B -B.0 8/6
36v. 5 /6
16.5 2/9
9r. (grid bias) 2/3

ACCUMULATORS
(well-known makes)

2v. 90a 7'0, 816
4v. 40a 13 11. 15 11
4v, 60a 17.6, 18;3
4v. 80a 22 /G, 2.1,6
6v. 60a 25/11, 27,6
6v. 80a 33r -
,v. 100a 3810

SQUARE LAW
VARIABLE CONDENSERS.
0005 5,
.0003 416

Including knob and dial.
D P D.T. Panel 1 ,'-
S.P D T 10.14

D.P.D.T., china 1'3
sPDT 101,1.
Terminals, id. ; doz. 10d.
NickLI 11
Valve sockets, 4 for 3

Stop or valve plus 1 .

Washers 12 a
Nuts 6 a 14.
Spade tags Gals.
Spade terminals, 2 for 1(4.

Pin .terminals, 2 for 1/0.
Do., 'Red or Black 1/4.
Copper Jail, foot 2'P.
Red & black flex, 12 yds., 118
Aerifl, 7 /22 100 ft.- 1 /11
Battery. clips 3 a ld.
Sleeving, yard 20.
Wander plow, pr. 2d.
Contact studs 3 a if.
Phone' cords, Eft 1;3
Knobs
Knobg and Dials 10d.
Empire Tape, 12 yds 6d.
Valve Holders Ea.
Plug and Jack 2d.
7 /22 Aerial, 50 ft 1
Ins. Hooks 2 for 111.
Loud speaker cords, 1/4, 2,1
Ins. Staples 5a la.
blush panel sockets

(nickel and nuts) .... ld.
Rheostats, special 9d.
Vernier condensers 1 /9
Tumbler- 101d.
:Molting plug, 35d.
Egg insulators. ... 4 for 30.
Variometer 250 /620. 1;6
Anticap 'ditto 1011
Solid red standard 1

Good quality do. 7/2
Hank 1 /16th sq. Bus Ba r S

Lead-in (10 yds.) 1

Ebonite dials 84.
Unbreakable knobs
Adhesive tape, toll 210.
Tape aerial, 100 ft.- 1 /10
Twin ball mire, per yd Id.
Phone boards for 4 prs. 1 :9

Ditto, 6 pre. 1;11
Large shell insula'ors eh. 410

" UTILITY."
g -pole c/a knob.... 4/-
1. -pole c/o lever .... 5,-
4 -pole c lo knob .. 6 /-

-pole c lever 7 /-
.5fMkel 64. each extra.

Spade or 110 terminals
dozen ltd.

Extension handles to
cover knob 1/ -

Twin bell wire, doz. Yds. 2/ -

EBONITE 0911 YLutTa.
Fitted Fibre 7d

Shaped 6d. .0 74
411Plain

Edison Bell
Lund speakers is

4,000 ohm 'phones . 5 6
3 -war coil stands
Spero] rheostats
Crystals, best
Enclosed detectors
Extra large do 1
2.v. 40 accumulator 7 6

CALLERS I FOR EVERY BRITISH VALVE
you purchase here I will buy one hurnt-out valve
from you. Prices given trom 1/3 to 41-. Also
open to take old parts in exchange for new British

good.

EBONITE
Stock sizes 3 /16th.

6 x 6-7 a 5 h 1 2
8 x 6-0 x 6 em911
10 x 6-12 x 6

x 9
12 x 10 r
14 x 10 5 d

in. also stocked

EVERYTHING IN STOCK FOR CALLERS

7 GRAPE ST. 27 LISLE ST.
Shaftesbury Avenue, IN.C,2

New Oxford Street end. (Post Orders this addle.)

Note I Grape Street is between Prince's Theatre and
Mudie's Library.

0 ell 9 to 7,30. Closed qn Sundays.

In replying to advertisers, use Order Form enclosed.

Leicester. Square, w.C,2
(Back of Daly', ".019..itr.;)

Open 9 to 8. Sundays II to

Be sure IT'S RAYMOND'SAssi.isw"
6S9
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WADE s
the Watchdo8

POPULARITY once achieved often
becomes a millstone. To be rude
to one's enemies is a joy of life, but
the tactful avoidance of one's friends

is an awkward measure. An Englishman's
home is his castle, but there are times when,
satisfied with the friendship of good tools,
he wishes it were surrounded by a moat.
Unwanted popularity is often the penalty of a
Wade owner. When you get your Wade, keep
a watchdog outside your workshop door.

Below is illustrated the Wade No. 2 Lathe. It is back -geared,
self-acting, and screw -cutting. It has 13 change wheels which cut
all threads, right or left hand, from 6 to 60 T.P.I., including
metric p.tches. It takes work up to 4in. in diameter and l2in.
in length, and is ideal for making wireless parts.

Write to Dept. E.

WADE

C.A.V. Small Tools, Ltd., 181, Queen Victoria Street, E.C.4.
E.P.S. 7.

Ira retlyirg to advertisers,

Don't Let
HAND

CAP CITY
Spoil your Reception

/1

/

You can stop that squealing and howling by fitting a
"Fulstop " Variable Condenser. A " Fulstop " Con-
denser is positively guaranteed to cut out all hand
capacity noises, and your money will be returned in
full if it does not do this and give you every satisfaction.
A "Fulstop" is not merely a square law condenser,
but has many distinct improvements worthy of note.
The dial is graduated over the complete circumference
and is geared at two to one in relation to the moving
plates, thereby allowing great accuracy of tuning to be
obtained and being specially suitable for operating on
critical circuits. Every day we are hearing from
"Fulstop" users claiming wonderful improvements in
reception. Have you fitted a " Fulstop " yet ?

PROTECTED THROUGHOUT THE WORLD.

001- 13/6 '0003 10/3
.0005 11/3 0002 9/6

Stocked by most Wireless Dealers, but if you have any
difficulty in obtaining, we shall be pleased to supply, ,you

direct, post free.

J. H. NAYLOR, LTD., WIGAN

VARIABLE CONDENSER

use Order Form enclosed.

ilnintannrr,-nta.rirrr
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A plan view of the -complete receiver. For those who are not accustomed to wiring a set from
a circuit diagram this will prove a useful guide.

the terminals are then cut off just
above the fixing nuts ; the strip is
fixed to the baseboard by means of
two wood screws passing through
countersunk holes in the ends of
the ebonite, spacing washers being
placed on the screws between the
strip and the board to lift the strip
a suitable distance above the
latter.

Wiring
The set is now ready for wiring

this is quite a simple matter and
should be followed without diffi-
culty from the diagram showing a
plan view of the set. Note that
the beginning of the coil on the
right hand side of the former is
connected to one of the screw con-
tacts of the loading -coil socket,
while the other end is left free.
The connection to the loading coil
socket should be so arranged that
when the loading -coil is plugged in,
its windings are in the same
direction as those of the lower
wavelength coil, Both ways should
be tried and that which gives the -
lower condenser reading on, say,
the Chelmsford wavelength should
be adopted.

There finally remain only the

coil tappings to be made ; at every
loth turn the enamelled wire should
be carefully scraped with the blade
of a penknife and short lengths of
wire soldered to these points. The
other ends of the wires are soldered
to their respective Clix sockets. It
will be found most convenient to
use a thin gauge of bare wire for
this purpose, for instance some of
the No. 24 gauge.

Tuning for Loudest Signals
The operation of the set to get

the best results is as follows :-
Insert one Clix plug into the other,
then plug the whole into the
various tapping sockets in turn, at
the same time varying the tuning
condenser. Select that socket
which gives the loudest results and
leave the aerial tap plugged into it ;
then after careful adjustment of the
crystal detector, try the effect of
varying the crystal tapping, again
retuning slightly if necessary.

With some aerials the effect of
changing the crystal tapping may
not give any increased signal
strength, but in general on a good
aerial this is a desirable refinement.

Some indication has already been

given as to the results obtained in the
author's case on the local station ;
in addition Chelmsford is received
quite well, though the strength, as
with all other crystal sets the
author has tried on his present
aerial, is not so good as that from
London.

An auto -coupled circuit may
also be tried by taking the aerial
connection direct to a Clix plug
and inserting this in the various
tapping sockets.

With regard to the tuning range
With the coil as described and using
the total number of turns in the
aerial circuit, this proved to be from
33o metres to 520 metres with
direct coupling on the author's
aerial. Since provision is made for
varying the amount of inductance
in the aerial circuit there should be
no difficulty on an average aerial of
tuning to any particular wavelength
in the broadcast band. For recep-
tion on a certain wavelength Using
a given aerial and earth system, it
maybe an advantage to experiment
with the size of the coil with a view
to obtaining the best inductance
value under the particular condi-
tions.
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IT may be safely assumed that
the desire to hear really
distant broadcast is pre-

valent amongst practically all
possessors of wireless receiving sets.
It is still often thought, however,
that a set which will receive distant
signals without forcing cannot be
used successfully unless the operator
possesses much skill in tuning. This
is not the case. Wireless Weekly
for May 20 contained a construc-
tional article by C. P. Allinson

-entitled " Distance with Two
Valves," whilst in the issue of the
same periodical dated June 3 a
description of a three -valve re-
ceiver specially designed for distant
reception by Stanley G. Rattee,
M.I.R.E., appeared. Both of these
sets, whilst covering really long
distances, possess no more than
two tuning controls. -

Pure Reproduction
Most listeners are ready to forego

a little volume if purity can be
obtained. John W. Barber in the
May 27 issue of Wireless Weekly
gave full instructions for the build-
ing of a receiver for the local station,
utilising three valves, a detector,
and two L.F. amplifiers coupled by
the choke -capacity method. Very
pulse reproduction on the loud-
speaker is obtained from this set.

$6)(m)*eeeeevineeeee$eeecee

SS* Distant Reception (S'
- 03

03and Simplicity
Ca

(i)ti3e*eeci3**VD*63e(i)$$E)
Selectivity, also, in many locali-

ties is one of the very necessary
cpialities desired in a modern
receiver. Without this, pleasing
loud -speaker reception from a
distant station is practically im-
possible, owing to the number of
stations working on a limited band
of waves.

In the " Two -Valve Wavetrap
Set," described in Wireless Weekly
for June ro, Mr. D. J. S. Hartt has
incorporated a selective arrange-
ment in the aerial circuit which
eliminates jamming to a remark-
able degree, even when the trouble-
some station is nearby.

In the various books mentioned
above several articles appeared
which are of extreme value to the
serious experimenter, and some of
them are given below.

A loud -speaker shunting unit
enabling the tone of your speaker
to be controlled was described by
A. S. Clark in May 20 issue. In the
same number some useful and
reliable information regarding Lit-

zendraht coils as compared with
other types is given by G. P.
Kendall, B.Sc., who is well known
as an authority on these subjects.
Ultra -short-wave reception is nowa-
days receiving the attention of
many amateurs as well as pro-
fessional workers, and both classes
will welcome the article by A. D.
Cowper, M.Sc., in Wireless Weekly
for May 27, giving constructional
details of a set for zo metres and
below, besides a description of the
actual difficulties encountered in
this sphere.

A Double -Purpose Receiver
In the July issue of the Wireless

Constructor D. J. S. Hartt, B.Sc.,
has described a set which may be
called unique. Two valves are
used, and with only two altera-
tions-moving a switch over and
altering the position of a plug --this
set maybe used either as H.F. and
detector for distance, or as detector
and L.F. for local work.

Any doubt as to the correct
method of connecting H.T. batteries
in a multi -valve set is effectively
eliminated by a short instructional
article by Percy W. Harris, the
Editor of the Wireless Constructor.

The same writer also describes a
receiving set in which, by the turn
of a switch, either valve or crystal
may be used as a detector.

"GOLTONE" NEUTRODYNE,
VARIABLE
CONDENSER

One hole fixing. Permits
extremely critical -adjust-
ments with ease. Excel-
lent design and finish.

Price 2/6.

PURITY OF TONE
VOLUME WITHOUT DISTORTION

These are the characteristics of the
" GOLTONE " (Regd.) LOW -FREQUENCY TRANSFORMER
which make it the choice of all experienced Constructors. Ratio 2 to I Price 17/6 eachRecommended for use in any circuit and with all types of valve. and 5 to 1.

MILLIAMPERE
"GOLTONE" MICROMETER REGULATINGMETER

COIL
HOLDERS
Patent No. 4( 37 /24

Accurately calibrated and
thoroughly dependable. Reading
to 5, 25, 50 or IOC) milliamps.

Price 35/ -
See Catalogue for:details

types and sizes.
of other

W fie G
MICA

CONDEKSER

TYPE 6701
.:0

Supplied " in all standard
capacities. Each Condenser
Laboratory tested before
despatch.

Price 1/3.

Excellent finish: Enables the finest possible tuning, considerably
increasing the. Selectivity, Reliability and Efficiency ofthe Receiving Set.Two Coil Type, 7/6. Three Coil Type,10/6.

Particularly recommended by the Technical Press.

Fully illustrated Cat:,
logue R.II2 on request.
Enclose Business Card
for Trade Terms.

These lines are stocked by
the Leading Radio and
Electrical Stores. Write
direct if unobtainable.

PENDLETON .

Address all communications to Head Office and
Works :

PENDLETON, MANCHESTER.
STOCKS ALSO HELD AT GLASGOW DEPCZ

95, PITT STREET692 In replying to advertisers, use Order Form enclosed.
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(9h centre orallradion
WECOVA
DEPENDABLE FOR GOOD SERVICE

SUMMER-.1IME is here, and with it a (. esire for the open air and
a demand for portable wire'ess apparatus. Your set can be
easily portable if you adapt it for Wecovalves.

Wecovalves are the premier economy valves, using only .25 amps.
at .8 - LI volts- for the filament. They are small in size, robust
in construction, silent in operation, and have extraordinarily long

Weigh these considerations up and then investigate the claims the
Wecovalve has upon you and the advantages you may secure by
its use.
All valves are n-ark,d for service as follows :-

Red Spot-H gh Frequency.
Green Spot-Detector.
Orange Spot-Low Frequency.

PRICE, either type, 16/6

Western Electric Company Limited.

Connaught House.
Aldwych, London, W.C. 2.

Central 7345 le lines).
Branches.: -Birmingham,
Leeds, Manchester, New-
castle, Glasgow, Cardiff,
Srutiampton, Liverpool.

WE RECOMMEND

WECOVALVES.
RADIO 'A CELLS

"COLUMBIA"

A

14it /7
MADE BY

14/ bi
*stem Electric
MAKERS OF QUALITY RADIO

PRODUCTS'''

PRICE

Formerly

18/ -

This world-
renowned Trans-
former
remain the
same in every
particular, and
will be covered
by the
same Formo
Guarantee

EDUCTION !!!

NOW

1016

The Standard of
Q iality through-
out the World.
The many imita-
ions on the

market have not
the patent ed
features of
the Genuine
Forme.

The Famous Formo Transformer.
THE FORMIO COMPANY

ARTHUR PREEN & CO., LTD.,
CROWN WORKS, CRICKLEWOOD, LONDON, N.W.2-

&enamel: Mr. R. F. MILLER, 22, York Place, Edinburgh.
Manchester: Mr. J. B. LEVER, zs, Hartley Street, Levenshulme.

The DRUMMOND Multi -purpose Lathe.

Make your own parts!
-half the fun in Wireless is gone

if you buy everything complete
Winding coils, turning up formers, plugs, knobs-a hundred
and one jobs, drilling, slotting, boring, screw -cutting- Ml may
be done well and cheaply on the Drummond. A contact stud
-or a bush for your car-make it your.5elf, and pay for the
lathe with the money you- save. For real pleasure in all
mechanical work - rrpairs, model engineering, etc., you
should own a lathe.

DRUMMOND fIros. Ltd., GUILDFORD'
Post this Coupon --

lam sem amr mem lifialC IND= MEM ISM AMIZIE NOSE .11C II$115 1=19 NON MO 7111ZE, SA

Please send me, post Name ,free, lists of your small
lathes, with details of
deferred payment Address ..system.

(Send in unsealed
envelope for

In refilying to advertisers, use Order Form enclosed. 693
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e Readers'
Results

Trap Circuits
STR,-AS reports are asked for

re the above described by Mr.
Scott -Taggart in MoDERN WIRE-
LEss, February, 1.025, I submit my
personal experience of the Fig. II
circuit.

Being Situated within mile of
the Cardiff station, my need for
selectivity is very great, and with
the above circuit I can eliminate
5WA entirely and receive Bourne-
mouth and Birmingham at good
'phone strength without the faintest
undercurrent from Cardiff.

My aerial is inside the house arid
consists of six 15 ft. wires, about
15 ft. from ground. I have not taken
any special precautions to prevent
loses on the H.F. side of set, and
am using lgranic coils. It took
me some time to ascertain the best
combination of coils and the re-
action coil L5.

In conclusion, may I thank you
for producing an ' all -station -at -
any -time circuit, and also hope
that this report may be of interest

Awaiting further developments
from you on what I consider to be
the finest piece of research work
produced for some time.

Yours truly,
Cardiff. C. J. BEST.

The Long Range ". Neutrodyne
Receiver

SIT.,-Iam writing to let you
know the results I have had with
the four -valve Neutrodyne de-
scribed by John Underdown in
January MODERN WIRELESS. I
had a little trouble at first, but it
was my own fault for using ordinary
valve -holders instead of the anti -
capacity type. The first -mentioned
completely spoiled H.F: ampli-
fication. I wonder if anyone else
is having the same trouble. Another
curious thing is that although I
am not using Neutrodyne Units
(I am using McMicha.el 30o to boo
transformers), I can still tune the
set down to Edinburgh, 328 m.,
which I get at good 'phone strength
on first three valves. On four

valves I get nearly all the longer
wave B.B.C. stations on the L.S.
Glasgow is as loud as Birmingham.
The station I do not seem to find
is Aberdeen, 405 m. With all extra
L.F. valve I think the set is ideal.
for long-distance loud -speaker work.
Will close down now for I expect

you have. hundreds of other letters
to read.

Wishing MODERN WIRELESS
every success,

Yours truly,
T. R. CHENEY.

Earlsdon, Coventry.

Part of the apparatus used in connection with the
Royal Air Force Pageant at Hendon.
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LOUDEN
DULL EMITTERS.
Type F.E.R.1 for De-
tection. and L.P. AmPli-
fleation.
Type F.E.R.2 for H.F.
Amplification.
Filament Amps. 0.1
Please state whether you
require them for a 4 -volt
or 6 -volt Accumulator.

4 -Volt Type 1 2/

6 Volt Type 13/ 6
-C

I he 6 -volt Dull Emitter.
lIE economy of the Dull -Filament

Valve is undoubted. Its low
current consumption, especially if
you possess a multi -valve set, will
save you several pounds a year

in the recharging of your accumulators alone.

The economy, of course, is all the greater if you can
fit the Dull -Emitter Valve straight on to your set
without having to alter the Filament Resistances.
For this reason we have recently placed on the
market a Louden Dull Emitter which works at
6 volts. This means that if you are now using
ordinary bright -emitting valves, getting their
current from a 6 -volt accumulator, you can sub-
stitute Dull -Emitting Loudens for them and reduce
your accumnlator bill to one -seventh. This, if you
consider it, means quite a large saving in a year's
broadcasting expenditure.
To effect this saving, incidentally, does not involve
any large initial outlay. The Louden 6 -volt Dull -
Emitter only costs 13s. 6d., and this is not much
more than you have to pay for the ordinary Bright
Emitter. In addition you get a valve which has
become famous for its qualities of Silver Clear
Reproduction, and which will improve your
reception beyond recognition.
If you desire a personal test of these valves visit
your local retailer and ask to hear them. They
are a revelation in clear reception.

NOTE.-The Louden Bright -Emitter is now available
at the wonderfully low price of 7/-

Filament Volts
Filament Amps.

4.8-5
0.4

Types Fl and F2. Price 71-

F
ELEss

Advt. oj- the Fellows. Magneto Co., Ltd., Park Royal, London, N.W. 10.

In replying to advertisers, use Order Form enclosed.
E.P.S. 52

695



MODERN WIRELESS

135Uu

INTERVALVE TRANSFORMER.
Guaranteed for 12 months.

This transformer has been adopted by leading Manufacturers
of Wireless Receiving Sets and discriminating amateurs in all
parts of the world. High amplification with3ut distortion, and
complete freedom from internal noises. Correct des;gn,
high-class finish. Excellent results have been obtained on
tests carried out by the National Physical Laboratory. Copy
of the curve can be had on application.

Price 21/- each.
V A RIABLE
CONDENSERS.

(For panel mounting).
Strongly.- constructed.
Moving vanes are shaped to
!nye low minimum Capacity.
Fitted with a stop to allow
of a movement of 18o° only.

From 5 /6 each, _-

POTENTIOMETERS.
(For panel mounting).

On rectangular ebonite former,
complete with knob and
pointer. Ft rmer mounted on
cast brass frame. Resistance
approximately goo ohms.

7 / 6 each.
MAKERS;

T HE SILVERTOWN COMPANY
106, CANNON STREET, LONDON, E.C.4.

Works : S1LVERTOWN. LONDON, E.16.
BELFAST : 75, Ann Street. LIVERPOOL . 54, Castle St.BIRMINGHAM : 15, Martin- LONDON : 100 and 102,eau Street. Cannon Street.
BRISTOL: 4, Victoria St. MANCHESTER: 16, JohnCARDIFF : Pier Head Chain- Dalton Street.

hers, Bute Docks. NEWCASTLE ON TYNE :DUBLIN: 70, Middle Abbey 59, Westgate Road.
Street. PORTSMOUTH : 49, High

GLASGOW : 15, Royal Ex- Street.
change Square. SHEFFIELD : 88-90, Queen

LEEDS : 1, New York Rd. Street.

If
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The well knows

" Popular Wireless "

Coatinental Set.

64/' fbuysorth as 1 12 tvhael ep at srSet

NO need to spend a lot of
money on a ready -built

Receiver when you can build the
splendid s -valve Set shown above
for just over L3. This is a wonder-
ful Set for long-distance reception.
Now that valves have been
reduced in price no one can say
that a Valve Receiver is costly
to build' or expensive to run.
Send for the parts you need to -day
-wiring diagram giving full
instructions is supplied free of
charge to all customers. Our 32 -
page Pilot Chart (post free, 3d.)
shows many other Receivers just
as cheap and easy to build.
Catalogue of Components, 48
pages ; scores of illustrations,
post free, 3d. Peto-Scott's Wire-
less Book, containing over 80
circuit diagrams, post free, 1/3.

1 Peto-Scott Square Law Con-
denser, .0005 ..

1 Peto-Scat Square Law Con-

s. d.

8 0

denser, .0003 .. 6 9
2 Microstate 5 6

1 Two -Coil Holder, Board
Mounting 5 6

2 Anti -capacity Valve -Molders 2 6

1 Board Mounting Coil -Bolder 1 8
1 2-meg. Leak and Fixed Con-

denser (Peto-Scott) 3 6
1 .002 Fixed Condenser (Pets -

1 6
10 Mark III. Terminals ' 1 8
6Note, LengthsF..3cs,etc.rtsv./16 Bus Bar.

1 1
1 Packet Panel Transfers ..

£1 18 0

Plain Panel Red Triangle,"
13 in. x 6} in. x in. .. * 5 0

Panel drilled, extra .. 2 0

Panel engraved, extra .. 2 0

CABINET, 13 in. x 65 ins 61 in
with Baseboard. Mahogany .. 1 1 0

Ditto, in Cas 19 6

No previous experience needed
to build this Keystone Super -Het

VERYWHERE wireless enthusiasts arc
talking about the selectivity obtainable
with Super -Heterodynes. Within the sight

t 2LO's aerial, :LO can be tuned out and either
Ardiff or Manchester received on an absolutely

silent background. Stations separated by only
three or four metres can be eliminated with ease.
The Super -Heterodyne. shown here is made up
from Keystone parts and is wonderfully efficient.
It uses 7 valves yet requires only a frame aerial.
Its range is limited only by atmospheric conditions.
Owing to its simplified internal design it can be
built by anyone without any special wireless know-
ledge and The cost will be no more than you would
pay for a ready -built 3 -valve set.
hill details will be forwarded to anyone sending
2 penny stamps to cover postage. Write to -day
and make up your mind to build a really good set
at a moderate price.

.PETO-SCOTT CO., Limited,

Keystone Kit :
Three Intermediate
Transformers carefully
matched and fully tested.
Each one contained in
handsome oxydised metal
case.

One Tuned Filter complete
with fixed condenser for
tuning the primary winding.
(As all these units are
carefully matched a variable
condenser is unnecessary.)
One Oscillator Coupler
designed to co:er all wave-
lengths between 300 and
600 metres.

£5 the Set.
Registered Offices and Mail Order -77, City Road, London, E.C.1.
Branches :-LONDON -62, High Holborn, W.C.1. WALTHAMSTOW-230, Wood
Street. PLYMOUTH -4, Bank of England Place. LIVERPOOL -4, Manchester

Street. CARDIFF -94, Queen Street.
2.8.3019
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p--F-HE subject of getting the
best out of the set is one
which is of pressing in-

terest to the experimenter and
broadcast listener alike, and a fcw
suggestions with this end in view
will be appreciated. Distant recep-
tion is becoming more and more
difficult as the evenings get light( r,
and those at some distance from a
station are finding it increasingly
necessary to take measures to
combat a falling off in signal
strength which is to be expected
until! the Autumn with its shorter
and darker evenings is with us again.

Examine the Aerial
Attention should he directed first

to the aerial and earth system.
Insulators which have been up
during the winter and have become
coated with dirt should be taken
down and cleaned, halyards should
be examined and arrangements
made for tightening up the aerial
so that swinging in wind is avoided,
since critical reaction control is
difficult with a swaying aerial. If it
is intended to go down to the
shorter waves, which are rapidly
becoming increasingly popular, it
should be remembered that a

Some Suggestions for Obtaining
Better Reception

By JOHN UNDERDOWN.

number of thinner and longer in-
sulators are to be preferred to the
more usual large shell type, since
these have an appreciable capacity
which serves to pass a certain
amount of signal energy to earth
via the rope or flexible steel wire
used to raise and to lower the
aerial. An excellent arrangement
to keep the aerial taut and at the
same time avoid trouble due to
stretched rope shrinking and break-
ing when subjected to wet weather,
is the use of a weight on the end of
a rope as shown in Fig. I. A petrel
or similar tin filled to an appropriate
height with water or soil forms a
ready means of obtaining a suitable
balance weight to give the required
degree of tautness. It is advisable
that a further length of rope be
taken from above the tin, as shown,
to a cleat, so that should the weight
become detached, the aerial does
not drag the rope through the
pulley.

Height is one of the main con-
siderations with the aerial for
distant reception, but against this
it must be remembered that in-
creased height generally means an
increase in the ratio of atmo-
spherics to signal strength, and is

Selective reception is obtained, using coupled
circuits, when coil -holders permitting weak

coupling are used.

net necessarily advisable in all
cases for summer reception.

The Importance of thee Earth
The earth connection should also

be examined carefully, as if this
tends to develop a high resistance
through joints becoming unscl

Fi 1.-How to ensure a con-
stant tension in the aerial wire.

or corroded, the set will often
become unstable Or very insensitive,
hand capacity become pronounced,
a large reaction coil necessary,
and the delicate reaction control, so
essential for long-range working, be
lost. Where the soil is sandy and
tends to become very dry, thus
affording only a poor earth, a good
method of obtaining an efficient
ystem is to bury one or several

parallel wires under the aerial and
to the full length of this. These
need not necessarily be placed more
than a, few inches sleep, and ordinary
aerial wire will be found perfectly
satisfactory. A symmetrical arrange-
ment is to be preferred if a number
of parallel wires are used. Thus a
good arrangement is to lay one wire
directly underneath the aerial and
a parallel wire on either side of this,
distant three to six feet from th
central wire. Alternatively a
counterpoise is an excellent sub-
stitute for the normal earth con-
nection, and will often give sharper
tuning with lessened reaction
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C3

E

Fig. 2.-This circuit is primarily shown to indicate a number
of methods of obtaining fine control.

POTENT

Ge
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demands. This need not be com-
plicated in nature ; a single wire
stretched directly under the aerial,
preferably to the full length of the
former, six feet or so up and well
insulated, answers admirably. It
should be brought into the house
through the same type of lead-in
tube as the aerial, and equally well.
insulated. Where the foliage of
trees has grown so as to almost
touch either the aerial or the
counterpoise, this should be cut
well growing foliage often
makes a marked difference in signal
strength.

Keep the Earth Moist
Where a buried earth is used, the

surrounding soil should be kept
damp, it seemingly making little
differeriee how deep the earth plate
is buried, provided this is in damp
subsoil. This, seems to be
confirmed by .Mr. Kendall's
experiments on " Earth Connec-
tions ". given in Wireless Weekly
for June to, 1925.

Do not think that too much
stress has been laid on the aerial
and earth system and fall into the
often accepted common belief of
assuming that reaction can be ap-
r lied to entirely wipe out the effects
of losses in this system, since no'
amount of reaction can 'completely
compensate for a small and poor
aerial, as this' is the essential col-
lector. of 'energy, and therefore
should be as large and efficient as
is reasonably possible. 'It should
also be remembered that when the
aerial is ' poor, .delitate control
of reaction becomes increasingly
difficult to obtain. Forlong dis-
tance reception of weak telephony
with sets employing reaction it .is
essential to be able to adjust them
easily to just below the oscillating
condition, in which state they are
tiuOst 'Sensitive. Those who have

B,

T

spent some time in carrying out
attempts at distant reception of
Continental and American stations
will fully appreciate that it- is
ricGessa,-, to have some much more
delicate control of reaction than is
afforded by the average type of
coil -holder which opens bookwise.
It is equally essential if ease and
certainty of control is to be Obtained
that values of plate voltage and
filament current be adjusted with
some care to obviate trouble froin
" over -lap," which is evidenced
a set by the fact that the reaction
coil has to be withdrawn consider-
ably past the point where oscilla-
tion started before oscillation
ceases. Many excellent schemes
have been put forward forobtaining
the requisite delicate control, and it
is proposed to deal in this article
with some of them.

Reaction control is not delicate
unless minute changes can be ob-

tained' without upsetting to an
-appreciable extent the other tuning
adjustments of the circuit. This
is an essential detail from the point
of view of the user of the set, since
with a number of circuits a change
in reaction setting will effect a
considerable change in wavelengths
of the tuned circuits. That hand
capacity should be at a minimum
is also vitally necessary, since other-
wise a station which is tuned in
may easily be lost when the hand
is withdrawn from the set.

The 'Use of Gearing in Coil-
Holders

A large number of coil -holders
now on the market are fitted with
reduction gearing fixed on the ad-
justing handle which engages with
the spindle 'carrying a coil. 'Both
coarse and fine adjustment may be
obtained with the one handle by
means of ingenious mechanism.
This method has, however, the dis-
advantage that slight movements
between the coils in getting the
necessary reaction adjustment also
effect slight changes in the mutual
inductance and capacity between
the coils, which tends to upset, to a
certain extent, the setting of a tuned
circuit.

The Reaction Condenser
Reference to Fig. 2, in which a

good long-distance 2 -valve circuit
is given, consisting of a high fre-
quency stage using tuned anode
coupling followed by a valve de
tector with reaction coupled to the
aerial coil, shows other methods of
obtaining fine control of reaction.
One consists of using a condenser
C3, in parallel with the reaction
coil. The use of this condenser.

The use of separate or integral verniers restslargely with the type of circuit used.
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RADIO

FITMENTS

Ask anyone who
"Tangent Fitments
He doesn't have to
apologise for his set .

The Fitments 'include:-
" TANGENT " Thing Coils
Having an extraordinary low self -capacity,
which means close selectivity. Copy of
N.P.L. Report on application. " Rigid as
a motor wheel." Prices from 4/3 to 10/ -
according to wavelength. (Illustrated)

" TANGENT " Loud Speakers
Will fill the average room or small ball
with a faithful reproduction of speech and
music. Made in three sizes. Price from
22 2s. to £5.

" TANGENT " L.F. Transformers
Fitted with solder or screw terminals.
Tested on actual broadcasting. Guaranteed
for silence, speech and 1/131Sie. Price 12/6.
(Tangent Terminals 2/- extra).

" DISCOL " H.F. Transformers
Fitted with strong real ebonite cheeks-
unbreakable-is a standard fitment-fills
all the requirements of the ordinary user.
Price 5/0 each (a I size:.

GENT & Ca,
LTD., =:

" Faraday Works," LEICESTER.
25, Victoria .Sireel, S.117 x.

K2:=22N ewcastle-on-Tyne : Tangent Ilo,,se," Blachett Street.

uses

Send for
catalogue
 Q " and
name of

nearest
agent.

You radio reception,
however satisfactory in
itself, will only " sound "
as good as the Loud
Speaker you use.
Therefore it must be an

AmpLioN
THE

WORLD'S

STANDARD

Patentees and Manufacturers:
ALFRED GRAHAM & CO. (E. A. GRAHAM)
ST. ANDREW'S WORKS, CROFTON PARK, S.E.4.

Showrooms:
25/26, Savile Row, 82, High Street,
London, W. I. Clapham, S.W.4.

Obtainable from
A MP LION
STOCKISTS,
Wireless Pealors
and Stores.

WIRELESS

LOUD

SPEAKER

A full range of
Models at Prices

from 25/
to £8 10s. Od.

SEE THE TRACE
MARK ON EVERY

INSTRUM ENT.

111111111111111111 IIII

11111111',44v0iph

ROM

FROM ALL
DEALERS.

el1111111111111111111;1111111111111111111

On Ultra
SQUARE LAW.

'oox .. 9/6 '00025.. 6/9
9/- 0002 .. 5/6

'0005 8/- ,000t .. 5/3
'0003 .. 6/9 Vernier 4/6

STANDARD.
'ow .. 8/6 .00025.. 5/9

8/ - *0002 5/-
'0003 7/- 'coca .. 4/9
'0003. .. 5/9 Vernier 4/ 0

Short Waves
It is a well-known fact that when working
with the very high freauencies involved
in working with the ultra short waves, that
apparatus must be strictly low loss. High
losses such as are found in many types of
variable air condensers may easily prevent
any ultra short wave receiver from oscillating.
Such a condition makes efficient reception
practically impossible.
Low losses are essential in ultra short wave
work.

J.B. SQUARE LAW WITH These low losses not only ensure the efficient
VERNIER. operation of ultra short wave receivers, but

'0005 ..12/6 0003 ..11/3 also make certain that on the higher wave
'ow oo025 .. 11/0 lengths signals are reproduced without loss.

Post: One, 6d.; Two, 93.; Three, 1/2.

S. POLAND ST-OXFORD ST
LONDON - V1/.1,

(1...rer Floo,

THE advantage that a Radion Panel confers an
a Receiving Set is much more than meta.),

adding a gold case to a watch. Rather, is it
comparable to the addition of that delicate com-
pensating balance wheel mechanism which ensures
split-second accuracy. If you aim at loo per cent.
efficiency for your Set you'll naturally start with a
Radion Panel. With dials to match.

Radian is available in 21 different sizes in
black and a ahoganite. Radian can also be
supplied i any special size. Black id. per
square ind mahoganite zid.Per square inch.

American Hard Rubber Company (Britain) Ltd.
Head OFce: r3a Fore Street, Depots:xzo'v'rx6Sneolwlinfitg Bin.

London,
CtImlamsgow-

London, E.C. 2 Irish Agents: 8 Corporation Street. Belfast.

Gilbert Ad. 3035,

699In replying to advertisers, use Order Form enclosed.
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CHOSEN BY EXPERTS

MULLARD DOUBLE WHITE RING MASTER VALVES;
ALL wireless receivers need a superior detector. Perfect rectification is the first
essential for perfect reception.

valves or in addition to
rectification was satisfactory to many of the Radio public up till to -day, but

NOW
as a result of improved apparatus, searching tests and expert experience

YOU can have A VALVE SPECIALLY FOR DETECTION ;

this means that your radio rectification will be purer and stronger.
MULLARD DOUBLE WHITE RING VALVES ARE REAL

MASTER DETECTORS.
They are specially selected for the detector stage in YOUR set.
Obtainable from all dealers in two types.
MULLARD DOUBLE WHITE RING DETECTOR VALVES
Type D*3 for accumulators (1.6-2 volts) - 141 - eac h
Type D'06 for dry cells (2'5-3 volts) - 10/63ac'n

Ask your dealer for leaflet D.R. 24.
You earl also obtain Mallard Master Valves for H.F. and L.F. operations in the saw owes.

Mullard
THE *MASTErt*VALVE
Advt. The Mallard Radio Valv3 Co., Ltd. (M.W.)., Nightingale Works, Batham S.W.12

700 In replying to advertisers, use Order Form enclosed.
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gives remarkable
freedom from
hand capacity ef-
fects and also
changes in wave-
length. A large
condenser, C5, of
about .0o6
should be con-
nected across the
lower part of
the po ten horn eter
winding as shown.
It is also an
advantage to con-
nect a further
large fixed ,con-
denser across the
remaining portion
of the potentio-
meter w iudings,
although this
latter condenser
is net vitally es -

Geared coil -holders are useful adjuncts sential. When
where delicate control is required. using this method

which in practice may be of 0002
certainly gives a delicate

control of reaction without giving
rise to over -lap trouble, but unfor-
tunately it does give rise to fairly
large changes in wavelength ad-
justment of the circuit, which
considerably limits its use in
practice.

The Use of a -Variable Telephone
Condenser

A method seldom seen but one
which gives more delicate control
than that obtained by the use of
the reaction coil, and at the same
time does not result in appreciable
changes in wavvlengths of the tuned
circuits, is the use of a variable
telephone condenser. In place of
the ordinary condenser Cs, which
is usually of oor or .002 µF, C8
may be made a fixed condenser of
000s, whilst C9 in parallel with
this may be made variable and of
-0005 tiF in value. In cases where
a stage of low frequency amplifica-
tion is used these condensers will,
of course, be placed across the
primary of the low frequency
transformer. An extremely fine
control of reaction may be obtained
by varying the value of C9, it being
possible to hang on the edge so
that a strong atmospheric will send
the set in and. out of oscillation.

The Potentiometer
A very delicate and most popular

method of obtaining fine reaction
control is the use of a potentiometer
connected as in the diagram of Fig. 2.
This is cOnnected acrcss the low
tension battery, and the lower end
of the aerial coil L, is taken to the
sliderof thisinstrument. The method

the set is in its most sensitive con-
dition with the potentiometer slider
at, or near, the negative end of the
winding, and generally the set is
best worked in this position, it
being preferable to use a smaller
reaction coil L2 and to work on
the negative end of the winding
rather than to use a large reaction
coil and work towards the positive
end of the winding.

F RAPIE

should come into well -deserved
popularity. By using a series
condenser, C1, as well as the
parallel condenser C2 across the
aerial coil, selectivity may improve,
since the damping of the aerial
circuit is lessened and the arrange-
ment is most satisfactory.
The range of a given coil is also
considerably increased and finer
tuning made possible by the manip-
ulation of the two condensers. In
practice I would recommend that
C1 be made 0005 or oot
whilst C2 may be of .0005
capacity.
Other Methods of Fine Control

Fine control may be applied to
other parts of the circuit with
advantage, and for distant reception
the use of a variable grid leak may
be advised, provided that dis-
crimination is used in the type
chosen; one which has no tendency
towards- noisiness or towards pack-
ing, and in which the values are
strictly reproducible should be used.
Condensers with shunted or integral
verniers or those fitted with some
method of reduction gearing arc
extremely useful for tuning anode
and secondary circuits, and also in
the aerial, especially if the
latter system is of low resistance.
It is a much-discussed point as to
whether the vernier should be incor-

TO PRIMARY OF
FILTER 'TRANS romm

AND t-fr+

L T

e
Fig. 3.-A separate vernier condenser with a long insulated
handle is advantageous for the Tropadyne oscillator circuit.

Combined Series and Parallel
. Tuning

For the ordinary broadcast wave-
length band and below, it is a
generally accepted fact that series
tuning sometimes tends to render
the set more sensitive than parallel
tuning, and this method should be
adopted where the set will not
readily oscillate and reaction de-
mands tend to be excessive. The
benefits of combined series and
parallel tuning have so far been
but little appreciated, but when
its merits become better known it

porated in the condenser or used as a
separate component connected in
parallel with a larger condenser.
Where space is limited the former
method will make its appeal, but
in cases where hand capacity is at
all pronounced the use of a separate
vernier with a long insulated ex-
tension handle is to be advised.
In such circuits as the Tropadyne
Supersonic Heterodyne arrange-
ment a separate vernier with a
long extension handle is to be
advised for use in parallel with the
oscillator condenser, since both sides
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By the use of suitable gearing fine adjustment
of capacity is obtained.

of this condenser are at a high
frequency potential to earth. The
oscillator and first detector part
of the Tropadyne arrangement.
is shown in Fig. 3, and the vernier

condenser previously referred to is
shown as C 4. My experience with
this type of circuit has been that
for C the condenser tuning the
frame aerial, no vernier is needed,

since the tuning of this part of the
circuit is not particularly critical.
A number of geared condensers
are now on the market, and these
are eminently suited for use in
sharply tuned circuits, such as the
oscillator circuits of certain Super-
sonic Heterodyne receivers. Alter-
natively ordinary types of low -loss
condensers may be used with a
separate vernier, connected in
parallel or alternatively a number
of smallNeutrOdyne condensers now
on the market may well be used.
Extension handles of various types
give improved control and greaters
freedom from hand capacity effect.

Coil -Holders for Selective
Reception

Now that the ordinary broad-
cast wavelengths of 30o to 5oo
metres are so rapidly becoming
crowded with foreign as well as
British staticns, the question of
selectivity is becoming a vital one.
The mo=t selective type of set to use
is, cf course, a Supersonic Hetero-
dyne receiver, but sets of this type
require a large number of valves
and are out of the reach of a very
great number of listeners. In such
cases the use of a lOose-coupled circuit
is suggested, and here the choice
of a suitable coil -holder is one of
great importance. With most

Every individual Therla Con-
denser is tested for capacity
by Faraday House= and guar-
anteed-and for all that the
price of the Therla is less ihari
that of many inferior pro --
ducts.

PRICE :
000I mid. to '0015 mid.,

1/3 each.

'002 mid. to 'oo6 mid.,
2/- each.

Therla /
means

Efficiency

QM A. LI, things are apt to be overlooked, yet in
most cases they are the root cause of many

troubles that occur. This is so in Radio.
Consider fixed condensers as an example. Although
Quite small components, if at all defecti. e they
play havoc with the efficient functioning of other
components. Then in the matter of capacity,
condensers of indefinite value may easily prevent
the efficient working of the rectifying valve.
Weak and -distorted reception is the result!
Therefore incorporate into your receiver THERLA
Fixed Condensers, the capacities of which have
been proved by individual test within very accurate
commercial limits. This unique testis made by the
Faraday House Testing Laboratory. This is your
guarantee. It means ultra -efficiency.

fiL-EZI WIRELESS SUPPLY CO., LTD., 20,GROELEDSIITARYEMELKOENTDOLNI'VSRPLi,

For
Guaranteed
British
Made
Valves

FREE !
This book, free on
recuest,gives use -

f u 1 information
and curves of
Radice Valves.

Write to -day.

PADION D.E. '06 , /6A wonderful efficient 3 -volt I.
" very dull " filament vale.

RAMON D.E.
A 2 -volt ,1:111 en.ittr of flee 0/6
pt rformance.

RADION G.P.
A 4 -volt bright valve that 7/.
only constunes '48 amp.

From untied dealers or direct, post tree
We guarantee our valves to conform closely
to our published curves, therefore don't
let any dealer try to sell you something
dearer. There are no better valves, and our
curves PROVE IT. Buy RADIONS and
save money.
NEW VALVE REPAIR PRICES
We are the only British firm of valve manu-
facturers who will repair valves for you. (We
can successfully repair- practically
every make.)
BRIGHT EMITTERS .
DULL EMITTERS
from service dealers or post free
from us. Power valves at half
the cost of British standard current prices
for the same type when new.
It you have any difficulty in being served
don't be " put off. "-We will be pleased to
'give your orders prompt attention.

P.

RADIONS BOLLINGION, Naar Macelesfied
Eincloys 3233

702 In replying to advertisers, use Order Form enclosed.
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Fig. 4.-A loose -coupled Neutrodyne circuit for
selective reception.

ordinary types of coil -holders which
open booktvise it is impossible to
get minimum coupling, around
which region' most selective results
ale obtained. Minimum coupling
is only approached when it is
possible to arrange that the plane
of one coil lies on the centre
awns of the other. Minimum coup-
ling is not necessarily obtained
when the secondary coil is exactly
at right angles to the centre axis of tl:e
aerial coil, but it is somewhere in

this region that minimum coupling
effects are obtained. A number of
coil -holders in which the move-
ment is such that one coil may be
arranged so as to allow weak
coupling to be obtained, are now
on the market, and these types are
to be advised for use in coupl:d
circuits.

Neutrodyne stabilisation
A loose -coupled circuit is shown

in Fig. 4, in which the Neutrodyne

method of stabilisation is intro-
duced. No direct magnetic re-
action is shown in this circuit, but
reaction effects may be obtained by
slightly upsetting the adjustment
of the Neutrodyne condenser shown
as N.C. in the diagram. With
circuits of this type it will often
be found advantageous to earth
the lower end of 'the secondary
coil as indicated. This arrangement
will be found to be extraordinarily
sensitive provided suitable com-
ponents are used, and selectivity
is extremely high if L, and L2 are
used in the type of coil -holder
previously indicated, and worked
with the loosest possible coupling,
which in practice may be practically
with these two coils at right angles.

04004903040941066000619090
0
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NOW ON SALE
Price 6d.

494444444460444444494444

NeE9211.1124=111!001110

A small spring
4. fixed to the
collar com-
presses against
.he controlling
plunger. This
tunnies that
pelf c, electri-
cal contact is
maintained
even nr.er con-

-t nt use.

Fit a Watmel Variable Grid Leak
and notice the better results.

VOU will be agreeably surprised
at the vast iirnmeveinent in

reception a: variable grid teak effects
over one of the fixed resistance ty pm

The reason is clear. In any cir-
cuit, the valve works best if it has
a certain 'grid leak resistance value
to be discovered by experiment.' hoo
low or too high resistance. may result
is, weak reception, distortion and

Send P.C. far
Descriptive Folder

5 to .5 Megohms 26
50,0011 to I00,000

'..Ohms 318

other unpleasant phenomena. The
advantage of a grid leak that is
variable is at once apparent. When
it is a Watmel Variable Grid Leak
the results will be practically perfect.

The superior construction of the
Watmel makes it most efficient in
use, which accounts for the fact that
it is the first choice of.discriminating
radio enthusiasts.

All goods of our inanufaclure bear
this mark. It is your oisZy guaraWee.

nrE..14ATIVIEL WIRELESS CO., LTD..
332a, DOSWELL RD LONDON, E.C.1. Telephone: Clerisenvell non.
Agent for Lancashire and Cheshire, Mr. J. 13. LEVER', 23, Hartley St.,

Levenshulme Manchester.

Bizsc/ays 1216.

In replying to advertisers,

ROTHERMEL AMERICAN RADIO
REMLER PRODUC;i'S for the Popular Mechanics m"

8 -Valve Super Het,

" RENILER " CAPACITY UNIT
THE REMLER " CAPACITY UNIT There s no metallic connection
consists of two sets of Rotary Plates, between plates and operating knob.
each set moving through an angle of Pigtail connections throughout.
90°. Both sets are insulated and Paper chart. on dial provides ready
are operated by silent anti -backlash means of logging stations.
Bakal to gears, which give fine vernier
adjustment.

"` REMLER " TRANSFORMERS

PRICE (including dial and knob. 31/9

Every Remler Interfrequency Transformer
receives individual test of frequency
characteristic and voltage amplification.
Designed with air core to give maximum
selectivity and maximum valve output.
Type Coo. Intermediate £1 15 0

Type 61o. Tuned Stage £1 15 0

Type 62o. Oscillator Coupler SO 18 0

FREE :
A 13 -page booklet describing the building
of "Popular Mechanics " Super 8 sent
free on request, together with full list of
American Radio apparatus, upon receipt
of 3d. in stamps to cover postages.

Wholesale only-R.tus
24 & 26, MADDOX STREET, 60N0081, W.1. Telephone`

Manufactinera and Suppliers of all kinds
Radio

Mayfair 578 and 579.;,
A. ROTHERMEL LTD.,

Barclays 1270.

use Order Form enclosed. 703
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AN announcement will be found
elsewhere in this .issue from
which it will be apparent

that Radio Press, Limited, the
proprietors of Wireless Weekly,
the Wireless Constructor and of
this magazine, are about to initiate
a. new undertaking which will
further widen the circle served by
Radio Press publications.

Those who are familiar with the
history of the rise and development
of Radio Press, Limited, will have
realised that, owing to the unique
facilities and the close touch that
exists between the Ccmpany and
the public on the one hand, and the
trade on the ether, it was only a
matter of choosing an opportune

moment for the Company to
produce and publish a trade
journal.

The sphere of influence of the
Radio Press is now so extended
that there is hardly a street in the
country Which does not fall within
it. The total circulation of the
three - papers is approximately
400,00o copies, and in addition
to this huge total the organisation
carries on a very large business in
the publication of books, envelopes,
and other non -periodical publica-
tions. In the sale of these latter
the firm is, of course, in constant
touch with most of the retailers
in this country, who are also
directly influenced by Ra:lio Press,

Ltd., as most of their clients are
purchasers of Radio Press maga7
zines and books.

The management of Radio Press
is, of course, well aware that to
produce a new trade paper is to
enter a field already to some extent
filled, but the conviction is held
that the unique position occupied
by Radio Press ensures that the,
same success will .be achieved by
this new venture as greeted the
appearance of those periodicals
which cater for the general public.

The new publication is to be
a monthly periodical entitled " The
Wireless Dealer," and, the first
number is to be published on
September 12th.

FINED
CONDENSERS

Designed on entirely new principle
and rigidly built to prevent any
movement of electrodes and con-
sequent variation of capacity.
Dielectrics of very best selected
ruby mica. Total loss's negligible.
Ebonite moulded container con-
veniently arranged Inc single -hole
fixing. Fitted with tags for easy
soldering, or terminals can be
fitted into the eyelets securing the
tags.

Capacities '000r, '0002, '0003,
'0005 tnfd. .. Each 1 /9

Capacities 'oor, 'oo2, 'ooh mfd.
Each 2 /-

' The Hall Mark of Radio Pad action.'

The undoubted superiority
of A.J.S. Receivers is simply
the combined superiority of
A .J.S. Components.

It follows, therefore, that
those who build thc finest
sets always specify A.J.S.
Component parts;

A.J.S. LOUD sPEAKER
Accurate proportions and non -resonant horn ensuring
true reproduction with complete absence of distortion.
Price, with Metal Horn and Electro-plated fittings
in either the standard " mat " finish, ( r beautifully
painted and grained to match the shade of any fur-
niture, £4 15s. With Oak or Mahogany Horn and
Electro-plated fittings, as illustrated, £5 103.

MAKERS OF WIRELESS RECEIVERS

A.J.S. UNITOP CAWNET RECEIVER
A handsome and portable cabinet containing A.J.S.4-valve
Receiver and representing the maximum of compact efficier, y.Finest British workmanship and thcrou1h Fnish throughout.
Cabinets are obtainable in Light, Dark or Wax -polished Oak,or in Mahogany. Standard accessories consist of : x pairHeadphones, 4 specially designed Mullard Valves, L.T.Accumulator and special double -capacity H.T. Battery, In-

sulators, ivr
Wire and Lead-in
Tube. Complete,
ready for instant
use, £39 18S.
(Without acces-
sories, £24 los.)

AND COMPONENTS
704 In replying to advertisers, use Order Form enclosed.
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"The Resistance Four a
O

-emeeaseeeseeeeseseeseesseeesseeeeeeeaeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeseeseeemi
SIR,-I have recently completed

the -" -Resistance Four " described
by Mr. A.. Johnson -Randall in
MODERN WIRELESS for March, and
after lengthy try -outs which I have
given .it during the holidays, I feel
that I ought to write and say that
in my opinion it is surely the
solution to perfectly faithful repro-
ductkn of any type of broadcast,
whether it be the high notes of a
talented soprano, the full efforts
of a church organ or even massed
choirs. I am, of course, referring
to full loud -speaking volume.

Looking back, during the past
three years, I have constructed
possibly twenty different multi -
valve sets, and towards the latter
part of that period, like all experi-
menters, decided tbat best trans-
formers, etc., paid in the end, and
again, like all experimenters, felt
proud of the performance of the
" final " ,effort containing two
transformers totalling -EA, until
such time as an item came across

-which proved that there are certain
notes in certain items which get
the finest transformers guessing.

In constructing the " Resistance
Four " the writer departed from
the ,article in .the matter of resist-
ance and detector -valve H.T.
" Polar" units were used and'
detector voltage was cut down to
a point which made oscillation
just possible, and by careful com-
parison between this adjustment.
and the full 12o volts on all four
valves, I may say that the former
adjustment was a further step to
super -natural reproduction.,

This may be accounted for by
the fact that D.F. 5B valves were
used in L.F. stages only and that
an R5V was used in detector
stage.

The first reception, when wiring
was completed, was a church service
which we get from 5\\'A (14 miles)
periodically, and, hardened as I
consider I am' (after three years) to
the wonders of wireless, I was

honestly amazed at the delivery
from my oak Am plion Dragon of the
most perfect congregational singing
possible. Hundreds of voices and full
organ withorit a trace of distortion.

The writer considered that this
 set will never be called upon to deal
with anything more searching, and
so it was boxed with ail batteries
enclosed, coils enclosed, tuning
fixed,- reaction coupling fixed,
plugged and fixed to. the wall at a
convenient height, With a four -
point switch enabling the smallest
member of the family to turn " on "
perfect reception at will.

. There is another convenient
space on the wall ready to accom-
modate the only wireless wonder
that could equal the "'Resistance
Four," and that, I anticipate, will
only be occupied in the days when
we shall be worrying you *about
correct grid bias for bringing up
" detail " in television.

Yours truly,
Newport, Mon. E. N.

,\ ,
M.Leclanche ,`
9he Genius
behind our
8atteries-

In replying to advertisers, use

Batteries & Cellsfir
letter Reception
and greater dependability.

1.7,1 Try them-
and see the
difference

RIPAULTS LTD.
KING'S ROAD,
St. Pancras, N.W.1.

Telephone : North 4372 (4 lines).

Order Fa! m enclosed. 705
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EFORE the old " penny-
farthing" ceased to be a

familiar feature of the landscape,
T.C.C. Condensers were being
chosen by discriminating electrical
equipment manufacturers. To -day
still finds it favoured by Broad-
cast instrument manufacturer and
amateur alike as the recognised
Mansbridge Condenser. Through-
out the whole of its long history
there has never been the slightest
deviation from the high standards
originally set for accuracy, per-
manence and dependability.

Telegraph Condenser Co. Ltd.
Mortlake Road, Kew, Surrey

Supplied in all values
from .0001 mfds. to 2 mfds.

July, 1925

MILES IN A SECOND
Can you imagine a speed of many miles a second? Perha i; not-but nevertheless--

raWau I pi- p-a
TRANSFORMERS

tackle electrons travelling at this speed and cope with these minute
pieces of matte_-, without moving a fraction of an inch. They do
their work quiet y and efficiently, with no fuss or grumbling, all because
of their sound cbsign and first-class workmanship. Every part is fullytested and the whole guaranteed for twelve months. Connect a
Powquip to -day and let your sat speak the result,

ShroudeJ Model 18/-. Open Type 14j6.

Important Announcement.
Owing to repented applications from our Colonial friends, we have
derided to popone the closing date of our cross -word prize puziP
scheme till Sep:ember rut, 1925. Write for particulars to

11WER EAUIPMENT
COMP.ANY "LIMITED 

I!. KINGSBURY WORKS, THE HYDE, HENDON, N.W.3

3

reduction in the price of

/4
galfizo.." REGD. -V4101

The price of GLAZITE in 10 ft. (1 /13 8.Y/.G.) nib has been reduced from 1 /6 to 1 1.

per coil. GLAZ1TE in now actually cheaper than the old method employing insuiati ;;,
sleevi
Wireless constructors quickly realisel the superiority of " Glazite," resulting ii a
huge de:narid. Incressed output has molted in reduction in cast of manufacture,
and wireless constructors everywhere now have the beneitt.

GIA.ZITE" NOW PACKED IN 2 LET LENGTHS (r 'r6 S.TV.G.) for the
COM'Cni Ca:7C of nuts: errs constructing one or /7,o zolue sets, four lewnhs in an envelope

(one en,;th. of each root, blue, yellow awl 1,1 tch). Price 11- per par/eel.

The LONDON ELECTRIC WIRE CO & SMITHS LTD.
(illakers of Electric Wire for over forty years).

PL. Ay1.10 U SE YARD, GOLDEN LANE, LONDON, E.C.1
Tdegrams: hie, London . TcdeP'ions: Clerkenveld, 1343, 3'17,

705 Gilbert Ad. 3067, JUDO
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" Darco " Grid -Leak
A sample of the new Darco "

fixed grid -leak has been submitt d
by Messrs. parco, Ltd. This is
of the ordinary dimensions and.
general appearance, but has in
place of the custcmary conical
contact -caps, which necessitate a
special clip -fitting for mounting
the leak, fiat -topped caps fitted
with small screws and nuts for
making connections, soldering trgs
being placed here for direct mount-
ing, if desired, on the grid -socket
of the valve. It is evident that
this may lead to some simplification
of wiring of a receiver. The grid
leaks are, we understand, guaran-
teed to he within 15 per cent. of the
nominal value of rriegoliins. On
test," this proved to be the case,
the value coming out at slightly
under 2 ine.gotan.s. We gather
that these leaks arc made in values
ranging from 3 to h megohm, the
last value being particularly suit-
able for resistance -capacity coupled
amplifiers.

Plug and Socket Connectors
We have received from Messrs.

Lisenin Wireless Co., samples of a
new-, type of " Positive Grip " plug
and socket, for making connections
to radio receivers and which can be
easily removed and altered. Small
sockets (which. are, incidentally, of
the correct size to act as valve-
seel<cts when required) are fitted
into the panel with a back -nut ;
into these a conical plug on the:
end of the other fitting is inserted,
giving a secure hold and good
electrical contact. The flex, or
other wire, is gripped between
conical surfaces in the other end
of the plug, the ends being turned
back over the inner cone, and held
in a vice -like grip by screwing up
the coloured insulating sleeve out-
side. The insulated portion of the
wire passes some distance into the
fitting, giving a neat and unusually
strong finish here.

The sleeves- are supplied in two
colours, black and red. The ap-

pearance of the device is decidedly
pleasing, and the price asked is
moderate, in view of the high
finish. We can certainly recom-
mend these connectors, both for
permanent use on a receiver and for
temporary experimental hook-ups.

" Apex -" Anti- Capacity Valve
Holder

A behind -the -panel valve -holder
for the American type of receiver
with: vertical panel and totally
enclosed valves which is rapidly
growing popular has been submitted
by Messrs. Apex Electrical Supply
Co. This is a moulded composition
holder with a large side flange,
provided with holes for affixing to
the back of the panel by two small
screws, 'carrying the valve -leg
sockets embedded as usual in the

.
The "Apex" valve holder

composition. In order to decrease
the casual capacities between the
legs, and also to decrease dielectric
losses, the material is cut away in
the- form of a cross right through
the holder, between the brass
sockets. The brass sockets are
further recessed into the top, to
avoid accidental short-circuits when
inserting the valves.

On measurement of the inter -
socket capacities, after eliminating
capacities of leads, etc., these.
came out at a reasonably low
figure for a moulded socket. The

insulation -resistance was unexcep-
tionable, and free oscillation was
obtained with a valve when using
this socket.

A "Precision Variable" Condenser
An interesting type of geared

low -loss variable condenser has
been submitted by Messrs.
Precision Screw Co., Ltd. In this,
an extremely fine and exact ad-
justment is made posgible by the
use of a tangent worm -gear, giving
a 20 to ic ratio, the brass worm
being actuated by the usual ex-
ternal knob provided with a 360
deg. bevel dial, and the ebonite
worm -wheel being mounted on the
Spindle of the condenser itself.
The condenser is thus arranged at
right angles to the controlling
spindle, and is actually mounted on
an angle -bracket behind the panel.
Each complete turn of the con-
trolling spindle moves a counter -
dial through one division, in a
manner similar to that of a cyclo-
Meter. A scale of complete turns,
reading from o to ro, is  visible
through a small hole just above
the zero mark of the bevel scale
and shows in. What part of the
capacity range one is working,
thus zo divisions on the bevel
scale are equivalent to one degree
on an ordinary tuning -scale, whilst
the position for any one station can
be read off with a corresponding
degree of accuracy. All back -lash
is avoided by a slctted plate arid
bolt adjust vent for the worm
engagement, and by a strong sip; ing
which taker up end -play in the
worm bearings. On trial the move-
ment was found to be very smooth
and quite free from play. The
bracket, with worm, bearings,
counter -mechanism, etc., is fixed
by the usual one -hole -mounting
device, a second small hole being
needed for the indicator sight -hole.
The bracket fits the standard type
of variable condenser manufactured
by the firm, being affixed to it by
two small lo?olts through the hbles
normally used for mounting the
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Perk=
PICKETTS-are used for Finest Sets.

ESTIMATES PER RETURN.
Send for Cabinet List, Free.

PICKETTS CABINET (M.W.) WORKS,
BEXLEY HEATH, S.E.

Flexible Steel Wire Rope
For use where strength and strain is
required. Extremel3 flexible and easily
handled on pain..

Bre tiling; Price
No. Diameter. Stra.n Too It.

o r1 x6" 5 Cwt 4/5
3/32" ro ,, 6/-

3, 5132' 25 ,, 10/-
52 3 /16' 35 12/ -

St rs' nem double ended, for tise with
above lid. each, 8/6 floe. Orders of 10/ -
an I over Carr. paid, otherwise please
add 9d. extra.

SMITH & ELLIS, Ltd. (Dept. 85),
11, Little Britain, Aldersgate Street, E.C.1.

PATENTS, DESIGNS AND TRADE MARKS

J. S. Withers & Spooner,
Chartered Patent Agents

Staple House,
51 4r 52 Chancery Lowe,

London, 11'.C.

Tel. "1 onprorobly."
Sloth, Louden,
Tel. 480 HO here

THE MILNES VALVE
is equal to any on the market, and each one
supplied is, a new and perfect valve. It is
retailed at the extraordinary price of 3/3.
(This special offer is for 6 weeks only). Why
pay more ? Send postcard for full particulars
and guarantee from the sole distributor.

THE MILNES VALVE CO.,
151-157, Fitzwilliam Street, Sheffield.

G OD LIN
FOR WIRELESS ENTHUSIASTS

All you want in Wireless. wherever
you live.iramediatelyrossible with the
'Reliability Wireless Guide.' Write for
FREE e'py NOW. Te'de

J -H -TAYLOR &CO 6 RADIO HOUSE
I MACAULAY ST HUDDERSFIELD

Take sourWireless
into the Garden with
300rav

131,411.4134.0.
EVERYWHERE

u/4-4e0oni
EL L.-=-17 --'--_W 11
71, New Lohdon Electron Works Ltd.landon.E.6

SEND A SUBSCRIPTION
for your favourite wireless
journals. Promptly delivered,
post free.
Modern Wireless

12 months 55/-; 6 months 7/6
Wireless Weekly

12 months 32/6 ; 6 months 16/3
The Wireless Constructor

12 months 8/6; 6 months 4/3

RADIO PRESS LTD.,
(Dept. S.),

Bush House, Strand, London, W.C.2

latter on a panel. The worm -wheel
is secured to the in, spindle by a
set -screw.

The mechanism was fitted to a
.0003 µF " square -law " condenser
of Messrs. Precision Screw Co.'s
standard make. This proved to be
of the low -loss type with moulded
bakelite ends, substantial metal
bearings and contact device, with

'an actual maximum capacity of
00033µF and a minimum of 15 /4X.

On practical trial, this fine
adjustment device operated with
delightful smoothness, making
critical adjustments a matter of
great ease. The facility with which
hand -capacity effects can be ob-
viated, when the tuning spindle is
wholly insulated from and remote
from the condenser itself, was a
noticeable feature. An earthing
tag was supplied
for the gearing and
bracket, which
together with a
metallic shielding
plate, entirely
prevents this
troublesome
phenomenon. We
can strongly re-
commend this ex-
cellent mechanical
device for fine
tuning, and we
understand that
the makers sup-
ply the complete
instrument in the
usual sizes popu-
lar for home -
construction.

Simplex Connectors
We have from J. Martin Blair

samples of a neat connector -device
actually used in electrical wiring
and applicable in many places to
a radio installation. This consists
of a porcelain thimble with a coni-
cal interior, which carries a coarse
screw -thread, moulded into the
porcelain. The samples were in
two sizes, suitable for large heavily
insulated flex, aerial wire, etc.,
and for small flex respectively.
To apply them, the insulation is
stripped off for half an inch, the
wires are cleaned and placed
together, then the thimble is simply
twisted or screwed on to the doubled
ends, the wires twisting themselves
together in the process and be-
coming firmly jammed into the
threads at the same time. The
porcelain cap provides a neat water-
proof insulating cover for the joint ;
no solder is needed for a secure
connection ; whilst the joint can
be taken apart without much
difficulty.

Practical trial showed the con-
venience of these connectors in

putting up temporary flex con-
nections, both on the electric supply
side and for loud -speaker exten-
sions into another room or into the
garden. The joints were readily
made secure, and well insulated.
The larger size proved to be admir-
ably adapted for malting connec-
tions in lightly insulated steel
stranded aerial wire, always a
troublesome job. These con-
nectors can be recommended for
general use in practical radio work.

Ediswan Variable Condensers
We have received from Messrs.

Edison Swan Electric Co., Ltd.,
samples of their variable condensers
of the " square -law " type, with
Cam -shaped plates of hard brass.
These are extremely substantial i v
built, heavy instruments, evidently

Ediswan square -law condensers

intended for satisfactory service
over long periods of hard wear.
A sturdy frame of insulating com-
position is arranged for use either
horizontally on a base -board, or
mounted behind the panel, in. the
ordinary way, tapped screw -holes
being provided for both modes of
mounting. A fairly large clearing
hole (-1,- in.) is required through the
panel around the spindle in the
latter case, as well as two screw -
holes. Ample metal bushed bear-
ings are included in the design,
and strong spring washers which
ensure good contact and eliminate
any play in the spindle. A large
central soldering -tag, and an extra
small nut on one column are pro-
vided for external connections,
whilst positive stops limit the range
of movement of the rotor plates.
We should like to have seen a more
lasting and mechanical device for
locking the bevel scale and knob
on the spindle than that actually
incorporated.

On test, the .00T nominal size
had a minimum capacity of about
13µµF and a maximum of ooio7.µIf
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and the.0003, ttp.F and .00032 /IF,
respectively. Insulation resistance
was excellent in every case e and
the instruments5 can be described
as of low -loss design. With the
exception of the point mentioned
as to the fixing of the knob and
scale, the instruments impressed
one as being of sound workmanship
and good finish. They functioned
smoothly and silently on ,actual
trial.

" Fastnut " Wireless Spanners
Mcesrs. Fastnut, Ltd., have sub-

mitted for our inspection and trial
examples of their small wireless
spanners, to fit most of the usual
sizes of small nuts used in con-
structional work. These are flat
double -ended spanners which at
first glimpse suggest the ordinary
" alligator " type of wrench with
V-shaped jaws ; but on closer
inspection it is seen that the one
side of the opening is stepped so
as to give several short parallel
faces, which fit the various sizes of
small B.A. nuts without mutilating
the corners in the way that an
alligator -jaw wrench often does.
On trial, with various sizes of B.A.
fittings-some in places difficult
of access with spanner or pliers-
these spanners proved easy to
apply, and sufficiently strong in
their grip for light radio work.
There was no difficulty in obtaining
a hold on a variety of un-
standardised nuts of nominal B.A.
dimensions, as is often the case
with fixed spanners.

" Junit " Soldering Wire
A sample of bus -bar wire for

internal connections in a receiver
has been submitted by Messrs.
lirown Bros., Ltd., in ,which the
task of the amateur constructor
has been appreciably alleviated
by providing a coating of actual
solder on the wire itself (not the
mere " tinning," so common 071
bus -bar wire, Which often proves
exceedingly stubborn to the solder-
ing -iron). Thus all that is necessary
to make secure joints is a hOt
soldering -iron and a very little
flux. It was found on experiment-
ing with this wire that both end -
joints and cross -joints were made
with surprising ease, though in
some cases a tittle extra solder
appeared called for to reinforce
a tricky joint. The larger gauge
wire will be found most convenient
in ordinary use.

" Therla" Fixed Condensers
The Electrical Research Labo-

ratories have submitted samples
of their "Therla" fixed mica con-
densers, in the (nominal) .0002.

.0003 and oor tLF sizes. These
are of open construction, with a
metal cover, and are provided
with a triple connecting -tag at
each end, as well as holes spaced
at a in. for panel mounting by the
customary small screws. For grid -
condensers, these can readily be
supported by the connecting wires
alone. On measurement of the
capacities, these came out suffi-
ciently near the nominal for prac-

H E.414'1..fit
nova* oarmalr,st
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1041111M111110441111,M

The "Therla" mica condenser

tical use as grid and block-
ing condensers respectively, viz.,
.00026, .00027, and ooii. 2 //F.
In actual reception each sample
gave satisfactory service, and the
smallest size worked well as a grid -
condenser on ultra -short waves.
While the connecting tags are a
little flimsy for experimental work
where -connections are frequently
made and broken again, for per-
manent incorporation in a radio
receiver these fixed condensers will
evidently prove completely ade-
quate.

" Hovimo " Crystal Valve
A two -crystal combination

winch is known to give great
stability combined with a good
degree of sensitivity is utilised
in the " Hovimo Crystal Valve "
device, a sample of which has been
submitted to us for practical trial
by H. Moiback. Tellurium-zincite
combinations have been commented
favourably on by experimenters
for some years. With the trans-
parent yellow -crystalline modifica-
tion used here, which shows similar
properties to good zincite but
actually is superior to the latter
in use, it is possible to provide but
simple means of adjustment for
the crystal contact and still to
maintain a good efficiency of
rectification under ordinary recep-
tion conditions. In the Hovimo
device the two crystals rest loosely

a short vertical glass tube
in a small mounded stand, provided
with terminals on the base. Contact
plugs and slips provide the neces-
sary connections, whilst some degree
of adjustment is possible with a
screw plunger at the top, giving
close con trol of the pressure applied.

The instrument submitted was of
small size and lightly constructed ;
possibly on account of previous
rough handling, or in transit, it
was broken when it reached us, so
that it required much adjustment
and reconstruction in order to
make a fair test of its performance.
On trial with an efficient low -loss
crystal receiver on the local trans-
mission, the mean of six fairly
uniform sell ings gave 16 micro-

amperes signal -
strength as
against 24. for a
standard good
galena (handset),
or 67 per cent.
Taking into con-
sideration t h e
stability and
permanence of
the cne setting
for this corn -
bit ation, this
would represent
a good high

average performance when incor-
porated in an ordinary broadcast
receiving set. With a more sub-
stantial construction this devioe
should give every satisfaction
wherever a fool -proof and trouble -
free receiver is required, rather
than the last fraction of signal -
strength.

"A. C." Valve Sockets
A type of low -capacity valve

socket which gives, on measure-
ment, an extraordinarily low casual -
capacity between the parts when
mounted in the panel, is brought
to our attention by Messrs. Sparks
Radio Supplies. These sockets are
put up in packets containing either
a set of sockets alone, the former
with a drilling -jig, or these together
with a suitable No. 16 drill, at a
very moderate price. The first
hole is to be drilled ; the drilling -
jig is then bolted in place by a
screw and nut the second hole
is. then drilled, and after fastming
the jig by a second screw and nut
the other two holes are finished
giving perfect spacing. Then one
socket is screwed in position,
without previous tapping of the
hale (though this can be done) if
desired, with a taper No.
tap applied lightly) ; and the others
can be guided by threading them
on the legs of a spare valve placed
in position when the first socket
has been fixed.

On trial, these instructions were
found quite easy to follow.
Whilst admittedly rather more
trouble to fit than standard solid
types of socket-;, these low -capacity
sockets can be strongly recom-
mended for critical work.
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The Valve is th e ft of your set,
HOW MUCH DO YOU KNOW ABOUT IT?

COMPLETE satisfaction from any radio receiver
is, as a rule, based upon the operator's know-

ledge of its fundamentals. In just the same way as
a motorist keen upon maximum efficienty needs to
be conversant with his machine, so must the radio
enthusiast knoW and understand the component
parts of his receiver if best possible results are his
ideal.
There is the valve, for example. The whole working
efficiency of a valve receiver centres around the valve

 more than any other component.- It is in fact almost
what the heart is to the human body, a life giver.
It would be impossible to detect or to amplify weak
'long distance radio signals except for the valve.
Yet how many radio experimenters and constructors
know more than the very barest of facts about the
valve ? It is patent, however, that a good working
knowledge of this vital component should be acquired
by every radio man intent upon maximum efficiency.
Indeed, it is essential to the experimenter and -
constructor !

Such a knowledge of ,the valve as meets the needs
of the present day radio enthusiast is contained in
" Elementary Text Book on Wireless Vacuum Tubes "
by John Scott -Taggart, F.Inst.P., A.M.T.E.E. This
book, which is one of the foremost treatises on the
radio valve, is in its fourth edition, which testifies to
the success it has already met with in the radio world.
It is written in Mr. Scott-Taggart's usual lucid,,manuer,
this making highly technical matters clear to the man
who knows little of the subject.
The fundamental principles of the radio valve and its
practical uses are dealt with fully and the text is
profusely illustrated with graphs and circuit diagrams,
which makes the subject a pleasant and a simple

- study. No serious, experimenter or constructor can
afford to do without the book.
Well hound. and printed on good paper, it is eminently
suitable to stand on the experimenter's shelf, and to be
,constantly thumbed over for reference.

ELEMENTARY TEXTBOOK ON
WIRELESS VACUUM TUBES.
By Jahn Scott -Taggart, F.Inst.P., A.M.I.E.E.

Price 10/- Post free 10/6

Obtainable from all Bookstalls, Newsagents and Wireless
Dealers, or Direct from the Publishers, Dept. M.

rabio frees, T.dic b.
BUSH HOUSE, STRAND, LONDON, W.C.2.

710 In replying to advertisers, use Order Form enclosed.
BARCLAYS AD
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Taking the trouble out
of Radio.

THAT is the object of this, the latest Radio
Press book (Series No. 24). We know what it
is to have a fault in the radio receiver that

obstinately refuses to reveal itself. An evening
wasted in futile trouble -hunting, a good programme
missed and pelha.ps family and friends disappointed.
Yet a word or two of expert advice would probably
have enabled you to speedily remedy the defect,
and this is what the new addition to the Radio
Press publications actually does.

"WIRELESS FAULTS AND HOW TO FIND THEM,"
written by R. W. Hallows, M.A., Staff Editor of
" Modern Wireless," is so complete in its scope that
there are few faults likely to occur in a radio set that
cannot be easily traced with the aid of the valuable
advice which it contains. This makes it a book that
should be in the hands of every radio enthusiast. The
book is clearly written and illustrated throughout
so that even the veriest beginner in radio will be able
to understand it. Get a copy at once and stop all
that trouble and waste of time in fault hunting.

Here is a brief description of the book's contents
Opening with instructions for making a very effective
yet inexpensive little appliance which is used in con-
junction with a pair of telephones for testing the set
and its components, the author proceeds to deal with
the testing of every radio part likely to cause faults,
and, gives complete series of tests for all types of
receivers from crystal to multi -valve sets. Special
attention is given to the testing of reflex circuits.

Ask for Radio Press Series No. 24.
PRICE 1/6 or POST FREE 1/8

Obtainable from all Newsagents, Booksellers,
Wireless Dealers, or direct from (Dept. S).

111a6io Druz, ILtb.
BUSH HOUSE, STRAND, LONDON,IN .C.2

ir**li l. li " " lf l' lir*-li ll-li " g N , ','' ***********4 " 4. g .4**** *
A C. MODEL

.... Output amps. 9 volta. Complete
*  v.ith P io indicating Ammeter and

all - co fleeting leads and adapter. *
gr To s ndard voltages 1001110, *

- 7--:: 200/220, and frequencies, 50/60.
;,...- 16:6:0. -

,-3t11,.1: voltages and frequercies ft extrai

99

BATTERY CHARGERS
WORK FROM A LAMPHOLDER

IN YOUR OWN HOME
D.C. MODEL

Output 5 amps. 9 volts. Machine
only £5 Vs. 6d. With Switch-
board and Pole Indicating Ammeter
and Regulating Resistance as illus-
trated ... £6 15 0
BATTERIES charged at lime hate much
longer tile and give better service than

when charged outside.
"ELLA" Battery charge rs save their crut

Immvtiniesover.
Write to Dept. "A' 'or dewriptive leaflet

Trade supplied.

LIONEL ROBINSON & CO.
3a, Staple Inn, London, W.C.2

Telephone : Holborn. 6323 (Two Lines).

*1****************V*Xit**:1*ii i ********4

Adverb'sin
in the Radio Market

JUST how effective your advertising
is in the radio market depends
primarily upon the mediums you

use-and in this market the mediums
that claim your first attention are the
Radio Press pubLcations, MODERN
WIRELESS, THE WIRELESS CON-
STRUCTOR and WIRELESS WEEKLY.

With their circulation of440,000 they carry sales
messages to radio enthusiasts all over the
country sod abroad, al. of whom are keenly
interested in the anncturctrients of anything
that will improve the efficiency of their apparatus
or add to the enjoyment of their hobby.
By such a contact with the radio public, the
Radio Press publications offer advertisers
a service which ensures their advertising
securing the best results possible.

Ring CITY : °oil (6 lines), or
strife for particulars and rates:
to lit A dtrertisemene Manager :-

BARCLAYS ADVERTISING LTD
Bush House, Strand, London, W.C.2

B!rclags
kimmiseszrzmuZimaS0=133=61131P

In re/,lying to advertisers, use Order Form enclosed. 711
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Set Construction is one of the chief joys of Radio
You can build this Double Purpose Two Valve Set yourself.

CONTENTS
of the splendid issue now on sal^.

The " Crystovalve " Receiver
By the Editor, PERCY W. HARRIS, M.I.R.E.

A Double -Purpose Two -Valve Receiver
BY D. J. S. HARTT, B.Sc.

" One of a Rare Species "
Facts about your Tuning Condensers
Faults in H.F. Transformers .

By G. P. KENDALL, B.Sc.
The Sunday Programmes

By " CARRIER WAVE"
The " Comparison "Crystal Set

By JOHN W. BARBER.
How to use your H.T. and G.B. Terminals

By PERCY \V. HARRIS, M.I.R.E.
" Outdoor Radio "
Charging Accumulators at Home

By C. P. KENDALL, B.Sc.
Radio Press News
John Anstruther's Wireless Talks
Mr. Harris goes to America
Workshop Hints
A Low -Loss Crystal Receiver

By W. H. FULLER.
Great New Radio Press Laboratories
Tools for the Home Constructor

By JOHN UNDERDOWN.

from all /
newsagents

and bookstalls

(--)F course, successful reception is the primary\J. object of every radio enthusiast, but it is
by no means the main interest of radio.
Only the man who knows something of the secrets
of this wonderful new Science and who has himself
built instruments that make successful reception
possible, has experienced the real thrill of radio.
To the man who realises this, THE WIRELESS
CONSTRUCTOR makes a big appeal.
This most popular of radio magazines describes in
each issue the construction of several receiving sets
that are the. very last word in radio practice and
design. In the current issue, for example, no less
than four newly designed radio receivers are de-
scribed in detail and in such a lucid manner as to
enable even the absolute beginner to understand
perfectly. Of special interest in this issue is the
Double Purpose Two -Valve Receiver illustrated above,
which can be used as H.F. Detector or Detector and
Note Magnifier by a turn of a switch.
In addition there are informative articles upon a
varied range of radio topics. In fact, there is some-
thing to interest everyone. Get a copy to -day.

less
itWor

Edited by Percy 'VV. Harris, MIR E.

6°

MONTHLY

Advertisement of Radio Press, Limited, Bush House, Strand, London, W.C. 2.

712 In replying to advertisers, use Order Form enclosed. Barclays A d.
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These are the
Best books
on Radio!

and when we say best we
do not use the word as an
empty self -laudatory term ;
we state an indisputable
fact. Every Radio Press
publication is the work of
an expert and is absolutely
authoritative and reliable
in its contents.

No. Price
1 Wireless for All 9d

,By John Scott. -Taggart,

2 Simplified Wireless .. 1 /-
By John Scott -Taggart, F.Inst.P.,

3 How to Make Your Own Broadcast
Receiver . 1,16By John Scott -Taggart,

A.M.I.E.E.
4 How to Erect Your Wireless Aerial .. 1 /-

By B. Mitten, A.ILLE.E.
5 The Construction of Wireless Receiving

Apparatus 1 /6
By P. D. Tyers.

6 The Construction al Crystal Receivers .. 1 /6
By Alan L. IL Douglas.

7 How to Make a " unit " Wireless
Receiver .. 2/6

E, Redpath.
8 Pictorial Wireless Circuits 1 /6

By Oswald J. Raskin.
9 Wireless Valves Simply Explained 2/8By John Scott -Taggart, le.lnst.P.,

A.51.1E.E.
10 Practical Wireless Valve Circuits .. 2/6By John Scott. -Taggart, F.Inst.P.,

A.M.I.E.E.
12 Radio Valves and How to Ilse Them .. 2/6

By John Scoti-Taggart, P.Inst.P.,
A.M.1.E.E.

13 500 Wireless Queedions Answered .. 2/8
By G. P. Kemlall, B.Sc., and E.

Redpatb.
14 12 Tested Wireless Sets 2/8

By Percy W. Harris, Member I.R.E.
15 More Practical Valve Circuits .. 3/8

By John Scott -Taggart, F.Inet.P.,
A.M.I.E.E.

18 Home -Built Wireless Components .. 2 /6
17 Wireless Sets for Home Constructors .. 2,8

By E. Redpath
18 Tuning Coils and How to Wind Them .. 1 /6

By (I. Y. Kendall, B.Sc.
21 Six Simple Sets .. 1,6

By Stanley G. Ratter, Member I.R.E.
22 Switches in Wireless Circuits 1 /6

By Oswald J. Renakin.
24 Wireless Faults and Hove to Find Them 1 /6

By R. W. Hallows, M.A.
Elementary Text -Book on Wireless

Vacuum Tubes .. 10/ -By John Scots -Taggart, F.Inet.P.,
A.M.I.E.E. Poet Free 10, 0

ALL the above can be obtained from Wireless
Dealers, Booksellers, Bookstalls-or direct
Ados 2d. postage, or 4d. for No, 15, from

Dart. M.

RADIO PRESS LTD.
BUSH HOUSE : STRAND

LONDON : W.C.2

T1P-P:5
PcW\11\ C. it R21,1/'
1 ini=;111r1V1.51gs ,isTc

The Masterpiece
-

have risen and waned, but the world
has yet to discover a faire; example of archi-
tectural beauty than the famous Trajan Arch

-a triumph of dignifpal symmetry and elegance....
Transformers come and go, but this country has yet to
produce the equal of the Eureka for richness of tone.
soundness of design and length of service. To the man
who purchases on the basis of quality there is only one
choice in Transformers-the Eureka Concert Grand.
Concert Grand, 3o."- No. 2 (for second stage), 22/6

a"Iitiil illuiil HI &IMIIIIIiII1II1111

Barclays Ad, Advertisement of Portable Utilities Go., Ltd., Fisher Street. London,
In replying to advertisers, use Order Form enclosed. 6.9. 3024 713
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I

BUY A COPY FROM
ANY NEWSAGENT
OR BOOKSTALL

6"
Every Wednesday

Our photcraph Mors Mr. Harris holding a amp upon which Mr. Scott -
Taggart is indicating some of Me details of the route to be folles'ed during

Mr. Harris' American tour.Radio in America
IN addition to the splendid radio

articles which are a regular feature
Of WIRELESS WEEKLY, it will shortly
publish a series of articles of specialinterest. Mr. Percy W. Harris, well
known as Asst. Editor of WIRELESS
Wr EELY and Editor of THE WIRELESS
CoNsrRucTort, will describe the tour ofAmerica that he is snaking for the
purpose of studying the conditions of
radio and broadcasting. Mr.' Harris has
so far visited New York and suburbs,
Long Island and Philadelphia. He has
listened to the American broadcasting
stations and has made exhaustive investi-
gations into the question of relative

leretateRL-TILelay

selectivity of British and American sets,
interference by 'oscillation, the merits of
Super -Het circuits, and the amount of
interference between the numerous
'broadcasting stations operating in the
city areas. He has also studied
the American home constructor in
regard to his tastes and abilities, and
the components he uses. Mr. Harris
will have some very interesting things to
say about all these topics, and no
British radio enthusiast should miss
them. Buy your copy of WIRELESS
WEEKLY regularly and so do not miss
any of these special articles on Radio
in America.

snmuarsc"..rommr.,-.., -.53.1111Einli172119W.9121291

ADVERTISEMENT OF RADIO PRESS, LTD , BUSH HOUSE, STRAND, LONDON, W.C.2

In replying to advertisers, use Order Form enclosed.
Barclays Ad,

714
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UTILITY CONDENSERS.
Scientifically Designed, with Close Spacing,
Large Adjustable Bearings and Perfect

Insulation.
PRICES

SQUARE LAW OR ORDDSARY
PATTERN. each

No. WC 123 .OG4 12/6
No. WC 144 .00075 .. 11/9
No. WC 124 .0005 .. 19,6
No. WC 125 .0003 .. 8 9
No. WC 145 .0002 .. 7.9
No. WC 146 .000r .. 7 6
Vernier 2/6 extra. Fitted with Radion.

Dials.

Manufactured by

Two UTILITY Components
that will add greater efficiency to your set.

WHEN you build Utility Wireless Specialities into a receiver you are virtually
building efficiency into it.

You can incorporate a Utility component in the certain knowledge that it will
do its job thoroughly and well. For this reason. Utility Wireless Specialities are
the result of the utmost care both in design and manufacture and represent the last,
word in radii) efficiency.

From
your
dealer

THE "UTILITY" COIL CHANGING UNIT.
The growing demand for a means of quickly changing from one

Broadcasting Station to another, or from one inductance coil to
another, as, for example, from London to Chelmsford, has suggested
to us an adaptation of our well known " Utility " Switch.

By means of the " Utility "
Coil Changing Unit, instant
switching from one station to
another can be effected. It is
attached to the inside of the
panel by our usual method of
one hole fixing. As the illus-
tration shows, it is only neces-
sary to plug in coils in the
ordinary way.
No. W 35.5. Price 7/6 each.

WILKINS & WRIGHT, LTD.
UTILITY WORKS, KENYON ST-, SIRVIIrdOil M.

AGENTS :-AUSTRALIA : A. E. ACKLAND, 2IG, ROYAL ARCADE, SYDNEY.
MALTA : MUSCAT'S GENERAL STORES:
BELGIUM: WARNES & LEWIS, 72, RUE -DE -LA -SOURCE, BRUXELLES.

HOLLAND: VAN SANTE CO., DEN TENSTRA T 12, AIISTERDAM,

THIS

1M?ROVID,

MEANS

INSULATION

REVERSIBLE
VALVE HOLDER

SPECIALLY SUITABLE FOR

Baseboard Mounting
AND CAN BE USED BACK or FRONT

of VERTICAL -and HO e I ZONTAL PANELS
We will send goods post free
if you mention denicr's name.

E, ENCINEERIPISta
CORNET STREET. 1-VrBROUG HTON. MANCHESTER

1 /3 EACH
LISTS FREE.

WATE AT ONCE

CABINETS

for our illustrated list of 100 varieties of
cabinets for radio sets, including many

described in " MODERN WIRELESS," 'WIRELESS WEEKLY,". and
"WIRELESS CONSTRUCTOR," etc., or 'phone Clerkenwell 6903.

NAME

AIDDRESS

Cut along here and post in unsealed envelope bearing id. stamp.
TRADE ENQUIRIES ESPECIALLY INVITED.

CARRINGTON MANUFACTURING CO., LTD.
15/20, Normans Buildings, Mitchell St., Central, St. E.C.1

In replying to advertisers,

Voimicon
Barclays i280

Through the Magnifying Glass
TO the inexperienced

eye a variable grid
leak is just that and no
more. Examine one
through a powerful mag-
nifying glass, however,
and we find out vital
facts. The carbon pellet,
impregnated paper or
pencil mark grid leak
looks like so much coarse
sand paper, and when on
te it a minute arcing
effect is noticed. This
is so small as to -be
invisible except under
the highest magnifica-
tion. But as constant

dripping wears away stone, so this arcing may ultimately consume considerable
portions of the leak material, rendering it inconstant hi action and finally worthless. The
use of such a leak produces a faint hissing noise s hat spoils the reception of weak signals,

By Fitting a
"BRETWOOD" GRID LEAK
you eliminate all such possible disadvantages. The material used is such that current
flow is perfectly smooth and uninterrupted, although it offers a high steady resistance.
The Improved pattern gives continuous variation between 5o,000 ohms and ro Mn,

Fit a "Brettvaod" and improve dour receiver.

Bretwood Anode Resistamee. (Patent No. 224.295/23.)
Constructed on the same principles that have made the Bretwood Components famous.
Carries the Bretwood guarantee. Price 3/-. Postage 3d:

Bretwood Patent Valve Holder I Bretwood Anti -Capacity Switch
Price 1 /9. Postage 3d. I Price 5 /--. Postage 3d.

BRETWOOD, LTD., 12-18, LONDON MEWS, MAPLE ST., LONDON., W.
All Bretwood specialities are obtainable from most Wireless Dealers.

warciay's 1232.

use Order Form enclosed. 715
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A NEW RADIO PRESS ENVELOPE

The Latest
Radio Press
ENVELOPE

No. 1 1

" An Adaptable
Crystal Set."

PRICE
1/6

Post Free 1 /9

A New Crystal Set
-capable of better results

Even in these days of the supersonic
heterodyne, there is still a very large
section of the radio public interested in
the development of the Crystal Receiver.
To these people, the subject of the new
R.P. Envelope No. II will make a
special appeal.
It is descriptive of the " Adaptable
Crystal Set," designed by Percy W.
Harris, Editor of The Wireless
Constructor.

The special feature of this receiver is the adaptability
to varying aerial and earth conditions. By means of a
specially tapped inductance it is possible to make the set
suitable for any aerial in a few moments. This, in the
case- of the auto -coupled circuit used in this set, results
in appreciably louder signals, and the set is capable of
receiving 5XX, with the aid of a loading coil, within
reasonable range, in addition to your local station,
provided your aerial and earth systems are ,of average
efficiency.

Full instructions for the building of this unique receiver
are contained in Radio Press Envelope No. is.

Radio Press Envelope No. z z contains complete
instructions for building the set, with blue prints of the
wiring and panel layout, reproductions of photographs
and working drawings.

You can purchase Radio Press Envelope No, 11 from
all Newsac'ents, Booksellers, your local Wireless Lealer,
or for Is. 9d, post free, direct from Dept. M.

nabin press, WO,
BUSH HOUSE, STRAND,

LONDON, W.C.2.

716 In reblying to advertisers, use Order Form enclosed.
Barclays Ad.
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. . Radio . .
Construction
under expert guidance

The Radio Press envelopes are the
most dependable guides for the radio
constructor ever devised. Every step
in the construction of a radio instru-
ment is fully explained in a lucid
manner by an expert. Providing the
instructions are carefully carried out,
a radio instrument described in an R.P.
envelope will alwags be a greatsuccess.

RADIO PRESS ENVELOPES.
Price. Post

Free.1 How to Build an S.T.
100 Receiver .. 1/6 1/9
By John Scott- Taggart,
F.1nst.P., A.M.1.E.E.

2 How to Build a 4 -Valve
Receiver ... 2/6 2/9By Percy W. Harris,
M.I.R.E.

3 Hon to Build the " Sim-
plicity" 3 -Valve Set ... 2/6 2/9By G. P. Kendall, B.Sc.

4 How to Build the All
Concert - de - Luse Re -
By Percy W. Harris,
M.I.R.B.

5 How to Build the Omni
Receiver . . 2/6 2/9
By John Sco-tt-Taggart,

A.M.LE.E.
6 How to Build the A.B.C.

Wave Trap ... 1/6 1/9By G. P. Kendall,. B.Sc.
7 How to Build a 2 -Valve

Amplifier -de -Luxe ... 1 /6 1/9
By Herbert K. Simpson.'

8 How to Make a 1 -Valve
Reflex Receiver ... 1/6 1/9By Herbert K. Simpson.

9 How to Build an efficient
Single Valve Set ... /6 1/9By Herbert K. Simpson.

10 The Twin -Valve Loud-
speaker Receiver 2/6 2/9By John Scott -Taggart,
F.Inst .P.,

11 An Adaptable Crystal
Set
By Percy W. Harris,
M.I.R.E.
RADIO PRESS PANEL

1 How to Make the W.1.
Receiver

Herbert K. Simpson.
SIMPLEX WIRING CHARTS

1 For 2 -Valve Set ... 1/- 1/32 For 3 -Valve Set ... 1/- 1/33 For 4 -Valve Set .. 1/- 1/3
RADIO PRESS WIRELESS

PANEL TRANSFERS ... 8d. 8d.
"MODERN WIRELESS"

COIL TABLE for Aerial,
Anode and Re -action Coils 6d. 8d.
AN wove can te o'tainal from Wireless
Dealers, .13,0;sellos-or direct from

Dept. If

2/6 2/9

1/6 1/9

CARDS

1/- 1/3

RADIO PRESS, LTD.,
Bush House, Strand, London,

W..C.2.
MatitEirallialMOVENIMINIMMIEla

La.claY

To the Beginner-
a word of advice

YOU use an Accumulator to give you a lighting service
for your Valves. The total cost of your Accumulator,
therefore, is not what you pay for it when you buy it

in the shop. Its real price to you is the purchase price plus
the number of chargings per annum. For instance, it is obvi-
ously cheaper to buy an Oldham Accumulator at 38/- which
will run a 3 -Valve Set for 18 days on one charge 'than to buy
one of any other make for 35 /- which will be exhausted in
T3 days. The extra five days use you get from the Oldham will
more than repay you for the very slight extra initial cost.

Oldham Accumulators cost more to make because, only the
finest material is used in their construction. The Oldham
Platethe heart of the Oldham Accumulator-is manufactured
under the exclusive special activation, process. This process is
responsible for a plate of remarkable strength. One that resists
buckling and sulphation. One that yields u'p the greatest
amount of electrical energy. One that will stand idle over
lengthy periods without suffering harm. No Oldham Accumu-
lator has ever been built down to a price. Obviously there are
cheaper accumulators to be bought, but it is foolish economy
to choose a cheap one that costs considerably more to keep in
a charged condition. Discriminating purchasers, therefore,
whose purchasing wisdom extends beyond first cost, invariably
select the Oldham as Britain's best Accumulator.

OLDHAM & SON, LTD., Denton, Manchester.
London : Hazlitt House, Southampton Bldgs., W.C.1.
Glasgow : 120, Wellington Street.

Gi.bert Ad. .3032
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Beautify and Protect
Agood Set deserves a good finish,
and there is no better method of
securing this than by using Radio

Press Panel Transfers. Every packet
contains over 8o transfers, for marking
every control knob, valve holder, or
terminal on your panel. The method
of applying them is most simple.
Accurate markings will ensure accurate
connections. Remember this before you
connect the H.T. leads to the L.T.
terminals, resulting in the loss of
one or more expensive valves. Buy a
packet of Radio Press Panel Transfers
and give your set

" That flnishin touch-
which means so much .1 "

Radio Press Panel Transfers are obtain-
able from all Bookstalls, Newsagents,
your local Wireless Dealer, or direct
from Dept. M, Radio Press, Ltd.

8d. post free.

SPITCHE=574==%.....,-"- 

Radio Press, Ltd.,
Bush House, Strand, London, W.C.2.

1111111111111111111111111111111111111111111111111111111
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your Set

A simple method of applying
Radio Press Panel Transfers

Cut out the required transfer
and place it in the . desired
position, covering it with a
piece of cloth. Heat an ordinary
table knife to a moderate
temperature and apply to the
cloth for a few seconds. The
cloth and film can then be
pulled away, leaving the panel
clearly and neatly mailed.

6d.
e )

PER PACKET
(8d. Post Fr

e`7,A
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A Reflex Loudspeaker Set

Radio Press Envelope No. 10.I
° /, ":4'1; r

Radio Press
ENVELOPE No. 10.

216
POST FREE

2/9

REFLEX Receivers enjoy great popu-
larity amongst listeners because

of their ease of control and the very high
quality of the results obtained. Yet they
have their disadvantages, especially in
circuits incorporating a crystal as a
detector. Unless it is of the permanent
type and thoroughly reliable, the adjust-
ment of the crystal is always indefinite
and the set therefore lacks stability.

A Reflex Receiver that is designed to
maintain the desired ease of control and
perfect results, whilst not employing the
rather unsatisfactory crystal detector
will certainly be of great interest to reflex
enthusiasts.

Such a receiver is the  Twin Valve "
Loud Speaker Receiver, designed by John
Scott -Taggart ;M.G. E .E. ,
Editor of WIRELESS WEEKLY and of
MODERN WIRELESS, and the originator
of the ST' oo circuit.

Here are a few of the striking features
of the '" Twin Valve " Loud Speaker
Receiver

i. Will operate a Loud Speaker at
distances up to 25 miles from the local
station, with an aerial system of average
efficiency.

2. Only two valves are utilised. Either
Bright Emitters or Dull Emitters can
be used.

3. No crystal is employed. Perfect
stability 'minder all conditions is thereby
assured.

With the assistance of Radio Press
Envelope No. to you will find it an easy
matter to construct this wonderful
receiver. The Ravelcpc contains, as
usual, every possible detail.

In contains :-
Two full-size blue prints.
Three sheets of reproductions of photo-

graphs on art paper.
Three sheets of working drawings.
Five sheets of instructions.
You cannot go wrong, even if you have

never built a set before, so explicit and
full are the instructions, and so helpful
are the special progressive wiring diagrams.

Radio Press Envelope No. 10.
Order your copy from any Bookstall, Newsagent,
your local Wireless Dealer, or direct from Dept. M.,
Radio Press, Ltd., Bush House, Strand, London, W.C.2.

The Twin Valve Loudspeaker Receiver

iRabto Prezz, Itb.
BUSH HOUSE, STRAND, LONDON, W.C.2.

In replying to advertisers, use Order Form enclosed.
Barclay's
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E. SHIPTON & CO., LTD.

7 ohm rheostat with fuse
13
60
Potentiometer 600 ohm ...
Variable gridleak
Patent combined aerial and earth

switch ...

31, TOThitLL St., WESTNIINSTEG, S.W. 1,
Wore: V ir tore s: 171. Also at 'Cir flOt. Rent/bum Part.
14, KING ST., COVENT GARDEN, W.C. 2.

BarclayS 1272.

EVERYBODY NEEDS
the RADIO BEAD

Every radio enthusiast is troubled by the twisting
and kinking of the flex leads of hie headphones,
loudspeaker, or batteries and the consequent
damage resulting in inferior reception.
Sot now there is a remedy-

F. Rn pro BEAD
Is a simple accessory which clamps on to your flex lead*
(no disconnecting necessary) and enables you to instantly
remove kinks and prevent their recurrence.
Light in weight and small in cost, It prevents that
frequent and often unknown cause of loss of signal
strength which is so difficult to trace.

Approved by leading radio experts.
SATISFACTION GUARANTEED.

ESSENTIAL TO YOU. GET ONE NOW.
Obtainable from all dealers.

Trade enquiries invited.
WINPATENTS, Bridgeway House, Hammersmith,
London, W.6. Tel.: Riverside 3463.

Proo. Pat. No.

1101624.

EACH

720 n l'efilying to advertisers,

BUILD THAT SUPER HET.-NOW
The foundations of this system are the

Filter Circuit Oscillator and Coupling and RADIAX
the Intermediate Frequency Transformers wE SATISFY :COO

We have now produced sets of
these components which sin). -
',Iffy the building of a Super
Het. Eit, and with the splendid

diagram, list
of values
and general
information
which we
supply cut
Out all
doubts and
dirdeultiesta
construction

1(5.000
30 KC

SUPERHET
I HF

RADIAX Ltd.

These components are of the
highest possible quality as
regards finish, accuracy of
calibration, insulation, etc.
5 von outfit comprising:-

I Oscillator, I Oscillator variable
coupler, I Intermediate frequency
filter, a Intermediate fre mency
transformers (3o kilocycles),
circuit diagram, etc.

No. 813 52/6
6 valve outfit, No. 814 .. 64/6
7 valve outfit, No. 805 .. 77/6

49, Radio House, Percy Street, Tottenham
Cant Road, London. W.1.

1 DO% EFFICIENCY H.T. BATTERY. CONSTRUCTORS'
IDEAL.

See Apparatus Tested, April, 1934. Why buy inefficient tiny
;haled: in batteries ? I offer Terminalled Giant Unit Dry
Cells, xi volts of 30o per cent. more capacity. See Photo.
Cells, 4/- doz., plus carriage. 6o volt type in polished Oak
Case as reported, 19/6, carriage 1/9. la card box 14/6.
Every cell replaceable. Lists free. Sample Cell, 6d. 9 Volt
Grid Battery, 2/6. Money back guarantee. Prompt delivery
guaranteed. Direct only from Sole Maker :

FINCHETT (C.A.) Old Armoury, Oswestry.
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COUPON.
=QUESTIONS AND ANSWERS. =--

-xi In future this coupon must be accompanied with =
2s. 6d. P.O. =

FE' " MODERN WIRELESS" July, 1925.
5111111111111111111111111111111111111111111111111111111111M1111111111111111111111111111111=1111111Mitii

use Order Form enclosed.
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ANNOUNCEMENT

"--0","

RADIO PRESS, LIMITED, desire to
inform all members of the wireles3

industry that on September 12th they
will be issuing the first number of a
new trade monthly periodical entitled :

"THE
WIRELESS

DEALER"
The unique position which the Radio
Press enjoys in wireless literature will
enable it to produce a periodical which,
for interest, reliability and usefulness,
will command a success such as that
enjoyed by those Radio Press publications
which cater for the general wireless public.

All communications regarding advertisements should
be addressed to the Advertisement Managers :-

BARCLAYS ADVERTISING, LTD.,
BUSH HOUSE, S rR AND, LONDON, W.C.2.

Radio Press, Ltd.,
,

41 6, ,./f

rim w"

Bush House, Strand, W.C.2.
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Lvery One A Success

Write for Catalogue-
free on iapplica,yon:

Firstly because each R.I. component has been
designed to overcome the existing difficulties of
the wireless amateur.

Secondly because each component When put on
the market was unique in design and is still unique
in the quality of its results.

For whatever purpose you require it there is an
R.I. component-and an R.I. component is not
just an ordinary unit it is a product built on many
years' experience designed to better in every
detail present-day radio reception.
The R.I. Transformer, famous for
its unique sectionalised construction,
giving the lowest possible self -capacity
(only i8 micro-microfarads), and used by
over hal:-a-million wireless enthusiasts.

PRICE - - 25/ -
The R.I. Retroactive Tuner is unique
in that it covers a range of wavelength
from 150/ 4,000 metres, with aerial
reaction suitable for giving maximum
efficiency over the entire range of
wavelength. " Far better than coils."

PRICE - - 39 /6

The new R.I. Duostat, one -hole fixing,
atlbrds perfection radiation, and can be
used with both bright and dull filament
valves.

PRICE - - 7/6
The R.I. Permanent Mineral
Detector has marked a new era in wireless
research. Absolute permanency, simplicity,
and reliability, together with maximum
efficiency, are a few of the reasons why the
R.I. P.M. Detector is steadily finding its way
into the set of every crystal user in the country.

Con ;- ete with Metal Brackets and Screws
for mounting.

PRICE - - 6/.

Contractors to the Admiralty and all Government Departments.
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