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These numbers

save you money-

Valves with the wonderful
MULLARD P.M. FILAMENT
Pay less for great power, long
length of life and beautiful

purity from your valves-use

the new Valves with the wonderful Mullard P.M. Filament

consuming only '075 ampere
filament current.

These are the valves that have revo-

lutionised maintenance costs

and

performance, making 1/10th ampere
consumption extravagant.
There are many unique advantages
in Mullard Valves with the wonderful
Mullard P.M. Filament. Use them
and enjoy the improved performance
and economy they bring to any radio
receiver.

Mullard

THE *MASTER -VALVE

Advert. MULLARD WIRELESS SERVICE CO., LTD., MULLARD HOUSE, DENMARK STREET. LONDON. W.C.2
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Years of Patient Research
of active experiment, and then-the evolution of

the new Marconiphone Cone Speakers. Nothing so
strikingly distinguished, so perfect in performance,
has ever appeared in loud -speaker design. Never

before has the acute sensitivity of the horn -type
speaker been combined with the greater attractiveness of Jhe cone. For the first time, a loud speaker has
been created near. enough to perfectiOn to honour it
with the name Marconiphone.
MARCONIPHONE MODEL

75 CONE SPEAKER
Presents a sensitivity as acute
as any horn -type speaker, as

well as a design of unusual
distinction. A feature of no
little value is the ease with
which it may be kept free
. .
from dust
. .
75!-

MARCONIPHONE MODEL

105 CABINET CONE
Stands out even amongst the list
of triumphs achieved by the vast
Marconiphone organisation.

Sound emission is from both
sides, and whichever way the
cone is turned ,the entire musical
scale is heard to perfection 105/,

MARCONIPHONE

CONE SPEAKERS
THE MARCONIPHONE COMPANY, LIMITED
Head Office : 210-212, Tottenham Court Road, W.I.
177

Send von' for our fully descriptive booklet
"Marco:iipkone Cone Speahem"
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THE MET-VICK 4 -VALVE A.N.P.
A sensitive, simply -constructed, easily.
tuned wireless receiver having great stability and exceptional selectivity on all
wave -lengths. It is moderate in cost and
gives loud -speaker reproduction of high
quality without distortion.
The Booklet here, illustrated, gives full
details for its construction, and is
complete with a drilling template and
The set is
two wiring diagrams.
designed to meet all average and
normal requirements and is capable
of obtaining distant reception.
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CONSTRUCTOR SET
COSMOS (MET-VICK)
COMPONENTS USED
The components required are similar to those

used in the Met -Vick 3 -Valve Local-Daventry

Set, and the principal units are listed in the
adjoining panel.
The special characteristics of the set are obtained

as follows :-

3 VARIABLE CONDENSERS }
SLOW MOTION .0005
1 DETECTOR UNIT TYPE "V"
2 RESISTANCE COUPLING

UNITS TYPE V"

2 H.F. CHOKE COILS
1 PERMACON .001
3

SENSITIVITY by (a) the use of a Cosmos H.F.
Blue Spot Valve of High Voltage Factor and (b)
Met -Vick Low -loss Coils (A.N.P.) & Condensers.

SELECTIVITY by employing a loose coupled
tuned Aerial and Reaction.

ALL WAVE -LENGTHS by the use of the
requisite number of Met -Vick Low -loss A.N.P.

Coils which are readily inserted or withdrawn
from clips.
GOOD QUALITY REPRODUCTION by the
use of Cosmos Detector and Resistance Coupling Units.

EASE OF TUNING by employing (a) a
2 -Control Circuit for normal work and (b) a

3 -Control Circuit for selective work.
STABILITY by the use of (a) Cosmos A.N.P.
Coils which are Non -parasitic and (b) a balanced
H.F. circuit.
A Booklet is also available giving similar details
of the "Met -Vick" A.N.P. 4 -Valve Set embodying

Cosmos A.C. Valves for working off the
electric light mains.

METRO-VICK SUPPLIES LTD.
(Proprietors: Metropolitan -Vickers Electrical Co. Ltd.)

155, CHARING CROSS ROAD,

LONDON. W.C. 2.

1

.0002

1 RESISTANCE

3 A.N.P. COILS [B.B.CI
3 A.N.P. COILS (LONG WAVE)
1 BATTERY SWITCH
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Edited by
PERCY W. HARRIS,
M.I.R.E.

Published by the Amalgamated Press, Fleetway House, Farringdon Street, E.C.4.

THE EDITOR'S CHAT
Percy W. Hark is, M.I.R.E., the Editor of "The Wireless Constructor," has something to say about
short-wave reception and other seasonable topics.
TN order that the WIRELESS CONSTRUCTOR may be in the hands

of all readers by the 15th, the
articles have, of course, to be prepared

some time in advance.

Actually I

am writing these notes just as the
December issue appears on the bookFor this reason it is not
stalls.
possible,

save as " stop press," to

publish further reports in the present
issue from secretaries of wireless
societies regarding the " Straight.
Line " Four. While it is most unusual

to publish what may be termed a
" star " set without a detailed test

loud -speaker

instead of telephone
strength. The "Short -Wave Three,"

Although primarily designed for
loud -speaker work, provision is made

including two stages of note -magnifi-

for plugging in a pair of telephones
after the detector valve, thus con-

cation and sundry refinements and
general improvements, has thus been
designed, and is published in this
issue. It is, in fact, a " short-wave de
luxe " receiver, and will give, when
conditions are reasonably favourable, loud -speaker results clearly

audible anywhere in a large room
from

2 F C, Sydney, Australia ;
2 X A F and 2 X A D (the short-wave
stations of the General Electric

verting it into a one -valve short-wave
set ; and, of course, for very weak

stations telephones can be connected
to the loud -speaker terminals.

Down tQ 15 Metres
Another interest* little point about
this receiver is its extreme wavelength range, as it goes down easily
to about 15 metres and can in addi-

report by the designer, as explained

in our last issue the powers of the
" Straight Line " Four are so great
that it calls for some different treatment from the conventional list of
" stations received."
The reports
published in the December issue from
the secretaries of the Luton, Thornton
Heath and Wembley wireless societies,
who were given advance invitations,
must have already whetted the

appetites of thousands. Next month
a fUrther selection of rePorts will be
published. 'Meanwhile, further particulars regarding the receiver will
be found on another page.

The Short -Wave Three
The astonishing popularity of the

Radiano Short-wave set-I use the
word " astonishing " because shortwave reception is a comparatively
new field of endeavour for the average

reader-has led to the demand for a
more powerful "short -waver" capable

of giving the range of long-distance
reception for which the short waves
are distinguished, but with real

T. A. Edison (centre), the world-famous inventor, broadcasting for the first time

from his laboratory atWest Oange, N.J.

Company, Schenectady, New York,
which relay the broadcast programme
from W G Y) ; KDK A (the worldfamous short-wave transmitting station of the Westinghouse Electric
Co.

at Pittsburg), and a number

tion be used for the reception of
stations on the ordinary broadcast

wave -length, provided an additional
coil is obtained.

Regular listeners who are in the
habit of using one of the many sets
for long-distance reception described

of others.
181
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The Editor's Chat-continued
from time to time in this journal
are well aware of the multiplicity
of stations that can now be heard
every evening. At one time-and not
very long ago-the general position
on a dial would be a rough indication
of the identity of a station, as we all
knew that there was but one station

near that particular tuning point !

What Station Is That?
At the present time conditions are

quite different, and, save with an
accurately calibrated set, it is impossible to identify stations by such
a simple method. A wave -meter
thus becomes a necessity to every
conscientious experimenter, and I
am pleased to be able to announce
that next month I hope to publish a
sound design by Mr. A. V. D. Hort

which, incidentally, gets away from

one of the chief troubles of homemade wave -meters - the Buzzer.
There are, of course, good buzzers, but
the great majority of these little

devices obstinately refuse to function
at the most important time.

WIRELESS CONSTRUCTOR, tell them to

start buying it with the next issue,
which will contain many new and
specially interesting features, together

with a very valuable free gift of the
greatest use to every reader. I am

wave -meter

not able to reveal at the present
moment the exact nature of the
gift, but when you see it you will

designed by Mr. Hort removes the

agree with me that it is really a most

The special method of obtaining

modulation

the

in

necessity for employing any buzzer,

and has the distinct advantage that
the instrument is silent as far as
mechanical

noises

are concerned.

There is thus no risk of confusing
the outside sound of .the buzzer with
its electrical indication.

If you have any, friends who are
regular

readers

Changing to a

-E A "THREE "FOR THE NEW VALVE.
Dear Sir,-As one who has followed ffff your articles and designs in the wireless

Press probably as long as anyone, I a.
have invariably found that a receiver F..

ff. built from your design was a good a_
E one.

A Timely Tip
not yet

valuable and important present for

of

the

frame

aerial on the " Straight
Line " Four is but the
work of a moment or two.
Further notes appear in
this issue supplementing
the constructional details
published last month.

We have advanced considerably E

since 1902, and I have lust finished
E your three-valver incorporating the E
U screened -grid

high -frequency

valve.

As usual I made a perfect copy, and U
got excellent results the first switch E
It is interesting coming straight
off the detector on to a low -impedance
valve (P.M.256) with 120 volts on the

E- on.

plate and the new R.I. transformer.
U This gives quite perfect reception on =

the local station, 5 X X, and when I
tell you that I have a Rice -Kellogg E
F.-.

loud speaker, you will realise how per- F.
ff- feet the output from the set must be. a
Yours faithfully,
" EAST ANGLIAN." E=

"IT STANDS ALONE."

Sir,-A Jew days ago I built the L=L:
set described in the November issue E

of

" Wireless

Constructor,"

viz.,. F_

" A Three ' for the New Valve."

:LT=

The results obtained are remarkable.
= Station after station comes in at enor-

mous volume. Easy to build and ff
E operate, it is a receiver which should
appeal to those who want really good ff-_= loud -speaker results from both English
E and foreign stations. I have not given

E a list of stations heard as these are so
numerous, in fact it would appear
E- that only atmospheric conditions limit
the set's capabilities.

I have had experience with many
designs but this set in its class stands

U

alone.

Just a little more selectivity and It ff
U could be aptly named the " Perfect

Three."

Yours truly,
E. C. BARNETT.
U Douglas, I.O.M.
-

every home -constructor such as has

never previously been offered as a
free gift. The demand for this issue.
is sure to be considerably enhanced,
and although provision is being made

for a much larger number to be
printed, I advise you not to take
any risks, but to place your order

at once with your newsagent to
avoid disappointment.
182
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The'SHOPT- WAV
THREE'
PERCY\
1,171..,51

M.1

Receiving short -waves is one of the most faseinating branches of wireless. This set-which is easy to
make up and to operate-will give American and Australian broadcasting direct on the loud speaker. By
changing one coil it is suitable for the ordinary broadcast band of wave -lengths.

THE development of short-wave
communication has been very
rapid during the last few
months, and at the present time there
are, broadcasting on wave -lengths
below 100 metres, more stations than

could be received on the ordinary
broadcast band with any but a very

the broadcasting boom began. The
really astounding efficiency of shortwave transmission and reception
makes it possible to receive signals
over very long distances with a small
number of valves, and without any
high -frequency valve preceding the

are published in the current issue,

detector.

to the speaker, so that the family

and, as reception has proved so

exceedingly good on telephones with
this set, there has grown up a demand

for a receiver with one more stage
of note magnification to enable the
long-distance results to be turned on

sensitive receiver for some time after
LIST OF COMPONENTS.

The comments given below are
those actually used in the receiver
Obviously most of the
illustrated.
components can be chosen with equal
efficiency from a number of makes.

1 Panel 16 in. x 8 in., mahogany

finish (Ebonart).
1 Set of Aero short-wave coils, 1 Aero

choke (Rothermel Radio Corporation, Ltd.). (A coil for the broadcast
band can also be supplied.)

2 Variable condensers with verniers,
.00035 mfd. (Jackson Bros.). (Other
makes of .0003 mfd. would do.)

1 Potentiometer for panel mounting
(Lissen).
1 Double -circuit jack (Lotus).
1 Plug for same (Lotus).
1 On -and -off switch (Igranic).

1 Cabinet to take 16 in. x 8 in. panel
with

baseboard

9 -in.

(Cameo,

Pickett, Arteraft, Makerimport, etc.,

all make suitable cabinets for this
purpose).
3 Anti -phonic

valve

jamin).

sockets

(Ben-

3 Fixed resistors to suit valves -used
(Tempryte).
1 Grid -leak holder with 4-megohm
leak (Dubilier, Igranie, Lissen,

Mullard, etc.).
1

Fixed condenser with clips, '0001

mfd. (McMichael).

1 L.F. transformer (Brandes).
1 R.C.C. unit (Mullard).

1 Terminal strip with terminals for
aerial, earth,

H.T.-,

11.T.+1 and 2, grid bias 4-, grid

bias - 1 and 2, and loud speaker
+ and - (Magnum).
Glazite wire.

A close-up of the wiring of the H.P. end of the receiver.
That short-wave reception is both may share the experimenter's success.
simple and very popular is proved by, The "Short -Wave Three " is the result.
the astounding success of the Radiano
The "Short -Wave Three " uses the
short-wave

receiver,

described

in

the' WIRELESS CONSTRUCTOR for June

last.

Many appreciations of this set
`183

_same circuit as the Radian° shortwave set, but utilises different coils
which

possess

certain

distinct
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The "Short -Wave Three" continued
advantages (which will be named later),

a jack arrangement by which one can
listen on one 'valve only for searching
purposes; and an additional stage of
low -frequency magnification to give

much greater volume.

There are

also a number of minor yet important

modifications in design and layout
which experience has shown makes
for increased efficiency, and which
justifies the receiver being called a
" de luxe " model. It is thus not
merely an addition of a further stage
of note magnification to the Radiano
Two, but is a distinct improvement
in several respects.
The chief improvements relate to
the coils used. The design of these
'coils has been worked out particularly

2 X A F, Sydney, Australia, this
advantage becomes very marked,
compared with some makes of shortwave coils. For the benefit of those

relates to the position of the grid leak.

readers who would like to try their

slider

hand at the home construction of
these coils, the turn numbers are
given later.

Special Features
Most readers, however, will prob-

ably prefer to buy the ready-made

In the Radian short -waver the grid
leak is connected across

the grid

condenser and on the earth side to a

of a potentiometer, a fixed

condenser of .002 mfd. being used
to provide a high -frequency by-pass.
In the "Short -Wave Three" the grid

leak is taken direct to the slider
of a potentiometer, and the grid

return from the coil and condenser

is taken straight to negative L.T.

set, owing to the facility with which

This arrangement enables one to
dispense with the fixed condenser,

passing from one wave -band to
another. The makers also supply
coils fitting into the same socket
for the ordinary broadcast band,

and thus slightly simplify the wiring.

they may be rapidly changed in

but not for the Daventry band.

A Universal Choke
The radio -frequency choke used
in the present receiver is made by
the manufacturers of the coils especially to go with them, and is certainly
an excellent choke right down to the

shortest waves for which it can be
used. An unsuitable radio -frequency
choke in a set such as this may give
a good deal of trouble. In the shortwave Radiano set interchangeable

plug-in coils were used, and in the
present receiver the use of a single
choke dispenses with the need of
making any choke alteration when
changing from one wave -band to
another, even down to 15 metres.
It is remarkably uniform in this
respect, and shows no " bumps " or
" flat spots "-no small advantage
when general searching is taking
The three short -leave coils anti, to the right, the coil for the broadcast ware -lengths.

well by the makers. A single aerial
coil is used for all wave -length ranges
from about 15 to 130 metres, and the

coupling of this coil to the grid coil
The interchangeable
is variable.
portion is a combination of grid
and reaction coils, the grid coil being
a single -layer

winding,

air -spaced

and with a very minimum of solid
dielectric material in the field. The
number of turns is arranged so that
each range overlaps the previous one.

The Coils Used
The chief merit, however, is in
tho design of the reaction winding.
It has been worked out and spaced
so carefully that one setting of the
reaction condenser serves for a very
wide band of waves, and, what is
still more important, variations of
the reaction condenser make a very
slight alteration of the main tuning.
On the very short waves, such as

In the theoretical circuit the high -

frequency portion has been drawn
slightly differently from .the usual
way, to show the relative positions of

the grid and reaction coils. Those
readers who care to turn to page 78

of the June issue and compare it
with the short-wave Radiano set,

that, theoretically, the
arrangement of the aerial, grid, and
reaction coils is the same ; but; in
practice, the dimensions of the grid
will

see

and reaction coils are different.
In both the short -wal=e Radiano and
the " Short -Wave Three " the radio -

frequency choke is connected to the
reaction condenser, and not the plate,
as is frequently done in short-wave
circuits ; this arrangement, in both

place.
Following the radio -frequency choke

a jack is seen, so that telephones

can be plugged in immediately after
the detector valve. The first stage
of

magnification

is

transformer -

coupled, and the second resistance -

rather the reverse of the
usual procedure, for in most cases
the resistance coupling follows the
coupled :

detector and the transformer coupling
comes last of all. The reasons for the

change in the present receiver may
be of interest, and will be explained
at once.

The L.F. Stages
In critically designed coils for
short-wave work incorporating a

reaction winding it is essential that
they be used with either the valve
for which they were designed or one

short-wave and the
" Short -Wave Three," being one which

having closely similar characteristics.
In order to obtain the reaction effect,

I have personally found to be par-

which is obviously partly magnetic,
a certain current must flow through

the Radiano

ticularly efficient.

Another slight

difference between the two circuits
1 84

reaction winding.

THE WIRELESS CONSTRUCTOR

January, 1928

The "Short -Wave Three"
Now, if we were to use resistance
coupling to join the detector to the
first note -magnifying valve, it is
obvious that the detector valve would
have to be one suitable for resistance
coupling, i.e. a high -magnification,

bination of one transformer and one
resistance coupling makes for excellent purity, and very largely reduces
the risk of audio -frequency howling
which occasionally occurs when two
transformer couplings are used.

continued
than can K D K A on the
Radiano Two.
The particular coils used, of course,
ease

account for this to some extent, and
the choice of suitable vernier condensers for both tuning and reaction
condenserg also contributes. As there
a

is

complete

absence of

hand -

capacity effects in this set, it does
not matter whether one uses condensers with exterior vernier dials
as in the actual instrument
illustrated, condensers with built-in
or,

vernier arrangements. All condensers,

however, are by no means equally
suitable for short-wave work.

Variable Condensers
There are a number of excellent
makes available, however, and if one

chooses a condenser of the modern
low -loss variety, in which the moving
plates are connected to the metal endhigh -impedance valve.

Such a high impedance valve passes a very small

So much for the theoretical circuit
and the reasons for the arrangements

anode current, and it would not be
possible to get satisfactory reaction

made.

effects with coils designed for a valve
of medium or low impedance.

work out.
Although a number of readers have
received Sydney direct on the Radiano
Two, a certain amount of skilful

Plugging -in 'Phones
The second very important point

relates to the plugging -in of the
telephones. Telephones are of relatively low resistance, and if we
substituted for, say, a 100,000 or
.250,000 -ohm resistance a pair of
telephones of, say, 4,000 -ohm re-

Let us now consider a few
practical points, and see how they

manipulation is necessary with this

plates and the fixed plates supported
on good insulating material in such a
way that the solid dielectric is out

of the concentrated field, you will
not go far wrong. The Jackson
condensers used in this set are very
good examples of really efficient condensers at quite modest prices, while
the vernier arrangements on these

sistance, the insertion of these telephones would completely upset the

adjustment of the detector valve.
By substituting the telephones for
the primary of a transformer the
change made by the insertion is very
slight, and it is barely noticeable
on the very shortest waves.

Practical Points
Usually a transformer

coupling

can deal with powerful signals with
less distortion than a resistance unit
(this is not always the case), but in

the present case we are not likely
to receive signals so strong that any
trouble with the resistance coupling
from overloading is likely to arise.

There are thus no practical disadvantages,

and many advantages,

in making the transformer coupling
first and the resistance coupling second

in this particular set.
.

While there
is no reason why one should not use
two transformer couplings, the corn-

A plan view of the wiring of the " Short -Wave Three."
receiver in order to obtain such

condensers are particularly suitable

results. On the " ShOrt-Wave Three,"

for short-wave work.
Another refinement in this receiver
is the provision of an interchangeable

Sydney can be received direct on
the loud speaker with much greater
185
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The "Short -Wave Three"
grid condenser. On the very shortest
waves a .0001 mid. is often the
most suitable value, while on longer
waves a .0002 or .0003 mfd. is quite
suitable. It is just as well, too, to
carry out a few experiments with grid
leaks, for while a 4-megohm leak
will serve in- practically all cases,

it is interesting to try the effect of a
3- or a 2-megohm at times.

The L.F. Components
So far as the general choice of
components is concerned, any good
low -frequency transformer and any
good resistance -capacity coupling unit

can be chosen. The new Mullard
R.C. -unit functions very well in this
set. The valve sockets must be of
good quality, and of the antiphonic
type. As much of the battery wiring
has been deliberately " bunched "

continued
reaction the valves will quite

of the set may be carefully copied,

of

this section has
photographed.

probably he satisfactory.

been

separately

Dial Readings
As calibrating a short-wave receiver is rather

laborious task, a few

calibration points are given at the

end of this article, so that if the reader
uses the actual coils specified and the
particular make of condenser and
follows the layout carefully, his

readings should be practically, the
same as those given. What variations do exist will be so slight that
the station aimed for will be found in
a few seconds after setting each
tuning dial to the figures given.

Valves Recommended
The first valve should be one having
an impedance of about 8,000 to

So far as the second and third valves
are concerned, the second should
always be one of the R.C. variety, and

the third an ordinary power valve.

There is no need to use a super -power
valve in this output stage, as normally
the set will not be used for the recep-

tion of very loud signals on the local
station, and the small -power valves
haVe a higher magnification factor
than the super -power valves. Thus
_they_ will give you a .stronger signal
provided you do not get a very great
volume.

The constructional work should be
begun on the baseboard, and, indeed,
most of the wiring can be carried out

before the front panel is attached.

The wiring of the front panel to the
baseboard components is quite open,

and there are no awkward parts to
get at. Clean sound joints should
always be aimed at in any short-wave
receiver. A good, clean pressure joint

under a terminal is much preferable
to a badly -made soldered contact.

Operation Notes
Join up your batteries but do not
switch on, connect aerial and earth
and loud speaker. H.T.+2 should
have the maximum potential of your
high-tension battery up to 120 volts.
I do not recommend the use of less
than 100 volts, as a resistance -capacity valve is being used. H.T. + 1

will have to be varied by trial, and
generally will be found to be most
satisfactory between 30 and 45 volts.
Another baek-of-panel view, showing the arrangement of the terminal board.

(these leads are all at earth potential
so far as radio -frequency current is
concerned), it is highly advisable

to use insulated wire, such as Glazite,
or to use Systoflex sleeving over the
bare wire.

Positions of Components
While the layout

the low frequency side can be slightly varied,
the relative positions of parts on the
of

high-irequency side, i.e. the first half of

the baseboard looking from the front,

should be rigidly .adhered to, for if
a narrower baseboard is used the
coils will be brought' tho' -near the
tuning condenser, and a deeper baseboard would make the leads too long,

In order that the wiring at this end

10,000.

Typical and suitable valves

in the 6 -volt class are (in alphabetical
order) : B.T.H. B.4., Cossor 610 L.F.,
Ediswan E. S.5 L.F., Marconi D.E.5,
Mullard D.F.A.1, Osram D.E.5, Six Sixty S.S.4. The nearest equivalents

of these valves in the 1- and 2 -volt
classes will also work well, while quite

satisfactory results are obtainable on
a number of valves somewhat outside
the rating given.
Valves given above have been
chosen among the makes as those

comparable in general characteristics
with the American valve for which the
coils .were designed. If you do not

happen to possess any of the valves
named, try your own in the set. If
you obtain a perfectly smooth control
186

One and a half volts will be ample
G.B.-2
grid bias for G.B.-1.
should be chosen according to the
maker's specification for the valve
.used in the last stage and the voltage

applied to its anode from the H.T.

battery.
Set the potentiometer slider fully
to the negative side (this means when

the slider is nearly to the terminal
connected to the moving plates of
the variable condenser). Insert a
.0002-mfd. condenser in the clips and
4-megohm grid leak in the
proper place. Insert the coil with
a

eight turns, adjust the aerial coil at
a slight angle to the interchangeable
coil, set the reaction condenser to
zero, the tuning condenser to zero,
and switch on.

Now turn the reaction condenser
slowly upwards from minimum and

you should hear the set going into
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The "Short -Wave Three"
oscillation, this state being indicated
by a slight rustling in the loud speaker.

It should not go in with a " plop,"
nor should you hear what is called a
" threshold howl "-that is to say,

V

continued

bring in this station quite clearly.

A very slight re -tuning will then

sions 2 X A F can be heard on the
loud speaker at such a strength as

Fortunately they announce themselves
very regularly as the General Electric

to be followed outside the room when

Company, Schenectady, New York,

similarly loud at times.

the door is shut. K D K A will be

The circuit employed is a straightforward Del. and 2 L.F.

R FC
A
00C

.04Q

.00035

MEG

SLIT

SWITCH

10 +

00035

r

--THEORET/CAZ

a grunting or squawking noise just

as the set starts to oscillate.

C/RCU/7:

often giving W G Y as their call, so

To

that you will have no difficulty in

obtain smooth reaction you may need

identifying the station. Similarly,
K D K A will be found about 131 deg.

to move the slider of the potentiometer and also to try the most
suitable voltage on your H.T. battery
for H.T. +1.

Tuning -in a Station
As indicated above, somewhere
' between 30 and 45 volts will suit, and,
provided you get smooth reaction and

no threshold howl, the higher the
voltage the better. Try the adjust-

ment of reaction for various settings
of the tuning condenser up to about

on this coil, and, of course, a whole
host of amateurs working either
'phone or continuous -wave signals
come in. You will also find K D K A
on the next larger coil at the lower end.
Sydney will be found on the three turn coil at about 110 or 115 deg. This

X232

Of course, it is not necessary to use
the telephones and many readers will
care to operate the set entirely without resorting to this form of reception,
but it is useful when one is searching

round for distant ,stations and, It is
not desired to disturb the other
occupants of the room.
.

Immediately on withdrawing the

'phone plug the set
cally

switched

on

is automatithe loud

to

station was picked up within _five_ spealrey, only a very slight adjustminutes of trying, the strength being ment of tuning reaction being made
slightly less than is generally obtain- necessary, and that not always, by
able on 2 X A F.

On numerous ocea-

the change.

140 deg. It is not necessary to use
this condenser at higher readings
back -of -panel view
than that, as you will come well within This
shows the' mint and
the overlap of the text coil. By
valves in poSition.
'

suitably adjusting the potentiometer
and H.T. + 1 you should obtain
a

delightfully smooth reaction-so

smooth, in fact, that you will scarcely
hear when the set goes into oscillation.

The coil with eight turns should
tune from just below 2 X A F (32.77
metres) up to well above K D K A,

which works on a wave -length of
about 62 metres. You will find
,2 X A F, when it is working (nearly
every evening after about ten o'clock
it will come in well), within the first
few degrees of the tuning condenser.
Actually on my set it is found at 9 deg.

Pick up the carrier -wave by oscillating slightly, and directly you hear it

and have reached the

zero Point

'The

potentiometer connections are clearly

slacken back the reaction until you
are just below the oscillation point.

shown above.
187
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The "Short -Wave Three"-continued
Of course, conditions vary,
will practically

strength of signal is no indication of

On the three -turn coil several of the
beam stations will be picked up. Their
high-speed Morse gives a continuous
" burr -r -r " with occasional slow -

missions.

at times their strength being really

distance.
Operation of this set on the ordinary
broadcast band is, of course, extremely

speed hand signalling between long
stretches of " automatic."

tremendous.
If, of course, the reader has a
knowledge of the Morse code he will

make the coupling of the aerial coil
to the grid coil as tight as possible,

On the Broadcast Band
The best stations to practice on
are K D K A and 2 X A F, as they
both come in on the same coil, and
are both very regular in their trans-

but these stations

always be heard on the loud speaker,

derive great interest from the reception, of signals from the numerous
American amateurs who are working
regularly. One of the fascinations of
short-wave reception is that the

/

2

3

I
rizzAA,

11

L.S.-

11

II

11

simple, but it will be necessary to

in order to get adequate strength.
Owing to the very loose coupling

used, the selectivity is very high on
the broadcast band, at some sacrifice
of signal strength.

4
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eXValve Voltmeter
and How to Use it
With this fascinating instrument it is pos-

sible to measure the aerial's input to the
set, and to trace the amplification of the
receiver stage by stage.

By W. JAMES.
T is fairly safe to say that very soon
after a man installs a valve

receiver he buys a voltmeter.
He knows that the safest way of

finding whether his H.T. battery is
run down or his filament heating

taken by the anodes of the valves

This difference between the actual

themselves.

and working voltage is of no great

It therefore follows that the voltmeter may not give a true indication
of the battery's voltage under working conditions. This is because the

account, but serves to bring out a most
important point, that when the

voltage across the ends of a battery
or of a piece of apparatus carrying a
current is to be measured by means of
a voltmeter, the instrument itself

will cause the actual voltage across
these points to fall, with the result
that the instrument indicates a voltage

which is lower than the voltage between the two points before the
instrument was connected. This is
because the instrument takes current,
and the supply from which the
current is obtained has resistance.
Better -class instruments take quite
a small current, so that when one of
alim=,

V

'Y299

accumulator is discharged is by
measuring its voltage. To do this he

must have that simple and inexpen-

sive instrument known as

a volt-

ineter.

battery itself has resistance, with the
result that a certain amount of voltage
is " lost " in the battery itself. Thus,
the voltmeter may read 55 when the
actual voltage is 60..

these is used we can be sure that it
is practically the actual voltage of
the battery which is being indicated.

A Point to Remember
We meet with this difficulty in all
sorts of ways. But usually we can
say that provided the resistance of the
measuring instrument is high compared

The Misleading Reading
Probably he does not know a thing

about the instrument except that to
find the voltage of a battery all he

has to do is to connect it to the

battery and read the figures to which
the needle points. But an observant

reader may have noticed a slight
spark as he removed one of the
voltmeter wires from the battery,
showing that it takes a certain amount
of current. This Current is required
to move the pointer against the force

which tends to hold it at zero, and
as a matter of fact, the cheaper
instruments take quite a considerable
current, which in some instances may
amount to more than the H.T. current

typical layout for measuring-when the instrument is calibrated-or com-

paring g.r. voltages across aerial coils.
189

(See Fig. 321.)
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The Valve Voltmeter and How to Use it-continued
with that of the battery, or between
tFe two points where the instrument
is to be connected, then the reading
Dbtained is practically the true
voltage between the two

points.

This is a most important thing and
has always to be borne in mind when
about to measure the radio- or audio frequency voltages set up across the

the voltmeter has had the effect of
changing the conditions of the circuit.
The voltmeter, with its resistance of

.500,000 ohms, has reduced the resistance between the grid and the
grid -bias battery from 2 megohms to
slightly less than 504,000 ohms,

whereas before we connected it the

Suppose now we connect a voltmeter
of different design, having a resistance
of 2 megohms. Even then the result

of connecting it is to reduce the

effective resistance of the grid circuit
from 2 to 1 megohms (two 2-megohm

resistances in parallel is equivalent
to a single resistance of 1 megohm),

various components in a wireless
receiver.

A Reduction of Resistance
As an example which will readily
be understood, we will take the case
of a resistance amplifier. We will
suppose that we wish to measure the
low- frequency voltage set up across
the grid leak R2, Fig. 1. Grid leak
R2, we will assume, has a value of
2 megohms, the coupling condenser a
These

resistance was as high as that of
the grid leak. In fact, the act of

values are normal in every respect.
Now let us suppose that we have an

connecting the voltmeter has reduced
the amplification very considerably,

instrument which reads alternating

for the reason that the effective re-

value of -002 mfd., and the anode
resistance of 0.5 megohm.

voltages.

This we propose to connect

across the grid leak R2, as in Fig. 1.
Remember that R2 is of 2 megohms ;
our voltmeter we will suppose has a
resistance of 500,000 ohms. What will

connected to the anode
circuit of the valve has been reduced,
which in turn has cut down magnification.
We therefore see that our voltmeter
sistance

w,oai

which, in turn effectively reduces the
anode resistance connected to the
valve. This in turn reduces the

amplification, and so the effect of
connecting a voltmeter of even this

high resistance is to lower the amplification immediately.
Thus, even a voltmeter of very high
resistance is not suitable for measuring
the audio -frequency voltages set up
across the grid leak, for immediately
we connect it we so alter the effective

resistances in the circuit that .ive
lower the amplification, and

our

voltmeter may read, for instance,
0.9 volt, whereas when the voltmeter

is not connected the voltage across
the grid leak is 1 volt.

under Working Conditions
Now a voltmeter resistance of
2 megohms is quite considerable, but

-3

2

a/o

1

8/AS

it is clear that even this admittedly

0

high value of resistance is not enough.

It' would in fact appear that an
instrument which takes no current at
all, i.e. has an infinitely great resistance, is required for measuring the
voltage across the grid leak.
At this stage it must be pointed out

that not every part of a wireless

receiver has so high a resistance.
CALVO SCALE REACVN6.

0

120

iciaff

l4Lve VoLTILIETEA2

be the effect of connecting it

It

will certainly indicate a voltage, but
it will not be the voltage which was
set up across the grid leak before the
instrument was connected, because

is of very little value, because the
voltage which it indicates is much
less than the actual working voltage
between the points when the voltmeter
is not connected.
190

Let us therefore look into this a little
more closely so as to be in a position
to form a clear opinion as to the values
normally met with.

We will take as our example a

typical four -valve set, Fig. 2. It has
one stage of radio -frequency amplification, a detector which is resistance -

coupled to the first L.F. valve, and
low -frequency valve which is
transformer -coupled to the power
a
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The Valve Voltmeter and How to Use it-continued
What we have to do is to

stage.

estimate the resistance or, to be more
precise, the impedance of the various
circuits under working conditions.

First we have the aerial coil L

tuned by C ; we are interested in the

voltage actually set up across the
ends of the circuit, at points AB,
for this is the voltage of the signals

applied to the grid of the valves.

What will be the effective resistance

of this circuit at the frequency of a

When the coil and condenser are good ones, it may be of
the order of 250,000 ohms. Using
signal ?

It has also to be noted that if the
voltmeter has capacity it will not

resistance stage and we will assume
the voltmeter is to be connected

matter, because all we shall have to
do is to reduce the capacity of the

across the grid leak in order to measure

tuning condenser C by a slight amount

in order to restore the circuit to resonance with the incoming signal to
be measured. If it so happens that the

capacity of the voltmeter has a bad
dielectric, in other words, if the condenser formed by the voltmeter
absorbs power, then this may reduce
the voltage of the circuit, but usually
it will be by a negligible amount.
The next circuit which we are in -

the audio -frequency voltage set up
between the grid and filament of the
first L.F. valve. Here we shall require

an instrument having almost an infinitely great resistance as we, explained above.
Finally we come to the grid circuit
of the power valve which includes the
secondary winding of an audio frequency transformer. Everybody
knows from practical experience that
to connect a resistance of 0.5 megohm

How a valve voltmeter is connected up to measure the high -frequency amplification of a standard screened stage

ordinary coils of solid wire it will be
less, falling still farther when some

ordinary makes of plug-in coil are
used for L.

Some Typical Values
For this circuit, then, we require
a voltmeter having a resistance large
compared with 250,000 ohms. A
resistance of 0.5 megohm, for instance, would immediately reduce
the voltage across the tuned circuit by

an appreciable amount ; so would a
resistance of 1 megohm, and in fact
here again we require a voltmeter of
practically infinite resistance.

terested in is the secondary of the high -

across the secondary winding of a

frequency transformer which is connected to the grid and filament of the

good audio -frequency transformer will

anode -bend detector.
The effective resistance of this

usually have the effect of materially
If
lowering the signal strength.
therefore we were to connect a volt-

circuit under usual working conditions will approximate to that of the
aerial coil so that the remarks made

meter having a resistance of this

with regard to that coil apply equally
well for the H.F. transformer. These

voltage, it is quite evident that the

two circuits are, of course, dealing

so lower the voltage as to render the

with radio -frequency currents.

We now have to pass to circuits
which should have audio -frequency
currents only flowing in them. We

have first of all to deal with the
191

order across the secondary winding

in an endeavour to measure the
act of connecting the voltmeter would

reading of the voltmeter quite inaccurate.

An Essential Requirement
In this position, then, we should
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The Valve Voltmeter and How to Use it -continued
use a voltmeter having a very high
resistance, i.e. one which takes practically no current at all.
We therefore see that in the case of,
the particular four -valve receiver
described, it is practically essential

to use a voltmeter of the electrostatic type if accurate readings of
high -frequency

and

low -frequency

voltages are to be obtained. For
when an electrostatic voltmeter is
used the only effect of connecting it

to a circuit will be very slightly to
raise the capacity of the circuit, which
in the case of high -frequency circuits
can be compensated for by retuning.

There can be no doubt that the

(H.T.) which may be of 40 volts, for
example, and a by-pass condenser C.
Fig. 3B is a characteristic curve for
this valve. It will be seen that when

the grid bias is fixed at -3 volts the
valve will rectify high- or low -frequency voltages which may be applied between the points A and. B
shown in Fig. 3C.

The normal reading of the galvanometer may be 5 divisions. If we

apply an alternating current of, say,

half a volt the anode current will

increase and the galvanometer reading. will rise from the 5 division
to, say, 10 divisions.. If we apply a

larger A.C. voltage to the grid, the

charging current due to the very small

capacity of the grid to filament).
But we must be sure that the instrument is always used in such a way
that grid current does not flow. For

if grid current flows we should have,
in fact, a resistance between the grid

and filament which would result in
inaccurate readings being obtained, as
explained above.

Preventing Grid' Current
The point at which grid current
commences to flow depends upon the
valve used. Most valves commence

to pass grid current at round about
zero grid bias. The instrument as
described. may therefore be used to
measure A.C. voltages having a peak
value of not more than 3 volts.

We can calibrate it with a larger

grid bias, however, for then we shall
be able to measure larger voltages,

and in practice what one does is to
provide the instrument with a grid
battery of, say, 12 volts. The
instrument would then be calibrated

for grid bias values of -3, -6,

-9, and -12 volts grid. bias.
With this instrument, then, we
shall be able to read A.C. voltages
having a peak value of not more than
12 volts, although it is, of course,

simply a matter of providing additional grid bias and making a further
calibration from a series of A.0
voltages of known value when we
wish to use the instrument for
measuring larger voltages.

For Accurate Work
The values in the above figure are as follow :
A L= Good -make No. 60 coil.
C= -0001 mfd.
Volts -0.55

- 0002 ,

=0.4

B L= Good -made No. 60 coil, with centre tap.
0=-0001 mfd.
Volts= 0.55
=.0002
=0.55
-.0003
=0.5
C

E

F

=0.35
=0.3

D L=Good-make No. 50 coil.
C=0001 mfd.
Volts= 0.5
0002
=0.4
-.0003
=0.35

simplest form of electrostatic voltmeter which can be used for measur-

ing the voltages met with in the
ordinary wireless receiver is of the
kind which includes a valve, and the
principle of operation of this form of
instrument will readily be understood
by referring to Fig. 3. Here we have
a valve V with a grid bias (G.B.) of
3 volts. Connected to its anode is a
galvanometer and a small battery

coil (200 fc H).

0-0001 mid.

Volts= 0.62

-.0002

L= Good -make No. 40 coil (Plug-in).
C=.0001 mfd.
Volts=0.4

-.0002
-.0003

L=Sis-pin plug-in coil.
C=.0001 mtd.
Volts= 0.25
-0002
,, =0.32
-.0003
-0.5
C cut out
=0.6
L=Commercial single -layer interchangeable

-0.62

=11003

G

=0.55
Al
A2
C=.0001 mfd. Volts= OA Volts = 0.65
-.0002
=0.62
=0.8
-0003
=0.73
=0.85
C cut out
=0'9
=0.75
(Special coil.)

anode current will further increase

and, in fact, we can calibrate the
instrument to work as a voltmeter

by applying a series of known A.C.
voltages and noting the reading of
the galvanometer.

A typical calibration is given in
Fig. 3D, and within its limits this
instrument is an electrostatic voltmeter, in that its grid circuit does not

take any current at all (beyond the
102

The instrument which is used to
measure high -frequency and. low frequency voltages is therefore nothing

more than a calibrated. anode -bend

rectifying valve, and, as such, the
amount of power it consumes is
extraordinarily small -so small, in
fact, that it can be neglected except
when very accurate work is being
done in connection with coil resistance, and so on. In this connection
the anode by-pass condenser C is of
great importance. It should have
such a value that the impedance of
the anode circuit to alternating
currents is very small and a normal
value is one or two microfarads.

In practice such an instrument

would be provided with a filament

rheostat and a potentiometer for
adjusting the normal filament temperature and anode voltage to -the
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The Valve Voltmeter and How to Use it-continued
precise values which obtained at the
time of calibrating, for these values
determine the reading of the anode circuit galvanometer when the grid
is joined direct to the grid bias.
Such an instrument is very easily
constructed ; the difficulty is to
calibrate it. This can be done from a
source of more or less pure alternating

.0005-mfd.. variable 'condenser, and
the valve voltmeter is connected

across the ends of the tuning condenser. This circuit was tuned to
2 L 0, and the voltage set up by the
signal from the London station was
noted..

As the coil is a fairly large one for
direct connection in an aerial circuit,

have very little effect on the signal
strength, so that in practice with a
coil of this

sort we would use a

.0001 fixed condenser at C, as this

would enable us to cover a much wider

range of wave -lengths with the one
tuned circuit. The centre -tapped coil
was now removed and in its place an
ordinary plug-in coil, marked No. 40,
was included, Fig. C.

For Strong Signals
When tuned to the London station
the voltage was found to be less than
with arrangements A and B, varying
from 0.4 volt depending on the series
condenser C. A No. 50 coil of the same
make was now connected to the aerial

circuit in place of the No. 40, Fig. D,

and the voltages measured- varied
from 0.5 to 0.35. We therefore see

that with the two ordinary plug-in
coils the loudest signals will be obtained when' a series condenser of
.0001 mfd. is included in the aerial
circuit. This may seem contrary to

current of known voltage, but the
work is best put in the hands of an
expert. The instrument is extraordinarily easy to use, as we shall
see. It is reliable and safe. Over-

it was found necessary to use a fixed

loads will not harm the valve but may
damage the galvanometer by causing

.0002 mfd. and retuning by means of

the needle to strike hard against the
stop.
The first series of experiments were

condenser.

When this had a value

of .0001 mfd., the voltage developed

was 0.55 volt, while increasing the
value of the series condenser C to

the .0005 mfd, variable condenser
gave a voltage of 0-4. The aerial was

then connected through condenser C

previous statements which have been
made, but yet there is no doubt that

a smaller value of condenser gives
much stronger signals.

This is due to the fact that the

coils used are good ones ; they are
certainly the best plug-in type coils
tried. In addition, the tuning of the
circuit is much sharper.
Next a single -layer plug-in coil of

undertaken to show what effect the
tuned circuit connected to an aerial
had on the voltage applied to the grid
of the first valve.
But before
describing these experiments we must

explain that the aerial consists of a
single wire, 100 feet long and about
30 feet high, with an earth connection

made to a sheet of copper buried in
the ground. The tests were made at a
place approximately twelve miles

from the London broadcast transmitter.

The Series Condenser
It is generally known, of course,
that signals are weaker when you
put a poorly constructed coil in the
aerial circuit, 'but it is interesting

to find the exact effect on signal
strength by using coils of different
construction.

V
71 -/PEE V4Z.VE 45E7 W/T1

VOLUME CONTROL 47 /F
X2oo

The circuits were arranged as in

to the centre tap of the coil, and

Fig. 4. In circuit A we have a good
make No. 60 centre -tapped coil

further readings were taken for three
values of the fixed condenser. The
values are those quoted for Fig. B.
Condenser C is clearly shown -to

joined to the aerial through a condenser C. The coil is tuned with a

193

the type having six pins was tried.
The coil was wound with Litzendraht

wire, and the aerial tapped at a
point a few turns from the earth
(Continued on page 250.)
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Remarkable Radian® Results
Some readers' experiences with the 'Radiano Short -wane Two.rafver:

American Stations Received

must congratulate you on

this set and now report to you my
experience with it.

I must confess I have not kept to

your specification as I am using
Microstats to control the filaments,
and using home-made coils wound

with No. 22 enamelled wire.

My

aerial is not of the best, and my earth
consists of a piece of expanded metal
about 10. in. by 6 in., buried 18 in. in a

better earth through the hard blue

2 X A F (relaying W G Y).-At excellent strength on loud speaker.
2 X A D.-At good 'phone strength.
2 N M (Mr. G. Marcuse) relaying
2 L 0 to India, etc., at excellent loudspeaker strength.
All the above stations can also be

wave set circuit.

obtained without any aerial at all,

with very little loss of strength, and
either aerial or earth. I might mention here that I use as the detector a
Mullard S.6 and a P.M.4 in the L.F.

However under these conditions I

received W G Y on Thursday and
Friday night last about 11.30 p.m.

contemplate constructing this re-

with the greatest of ease, at powerful
strength and without atmospherics or

fading, the speech and music being
very clear. I also picked up at good
strength a station in Buffalo, and I
believe the announcer gave his call
sign as W M A K. I believe W G Y
and other American stations were
taking his programme, as when he

Down to 14 Metres
SIR,-It may interest you to know

that I have received station 2 F C

stage.
Trusting above information may be

bricks.*

S. C. TERRY.

.Belvedere, Kent.

transmission of Langenberg, and three
amateurs.
S. W.2 Coil.

wooden box filled with earth and . once K D K A was received without
placed on the blue -brick path outside
my. Window, as I cannot drive a

up 2 F C Sydney twice, and this seems
to be stronger than the above mentioned American stations.
Yours 'faithfully,

of use to any of your readers who
ceiver.

Sydney, Australia, on two occasions

on a set using the- Radiano shortIt has been coming
in here at about R.5 to R.7 strength.
It is possible to walk about near
the set without affecting the tuning.
I have also received K D K A on 14
metres, 2 X A D. 2 X A F, P.0 J J,
and a host of English and Continental
amateurs: The Valves I am using are
the P.M.1 H. -F. and the P.M.2.
The set works very well on the long
normal wave -lengths, loudand

speaker reception being very good
from Daventry. It is certainly a very
good all-round receiver.
Yours faithfully,
E. B. STEAD.

Lancing, Sussex.

Yours faithfully,

2 F C on One Valve

P. MCALLAN.

Croydon.

SIR,-It may interest you to know

that I have just built the Radiano
short-wave set (at present less
amplifier). On testing same out one

NEXT MONTH

Saturday night about 12 p.m. I was

A

astonished to tune in a station at good
'phone strength, which turned out to

stations, and W G Y came on with a
radio talk. I have logged the items

SPECIAL FREE BOOKLET

be W G Y on 33 metres, reception

confirmation.

31

closed

down he mentioned these

heard from the Buffalo station for

I have made several short -wavers,
but without a doubt this one is " it."
Yours faithfully,
P. C. L.
Cardiff.

[* This acts as ' a capacity earth:Editor.]

With Indoor Aerial
SIR,-May I offer you my congratulations on publishing such a splendid
circuit ? In giving below my results
since constructing this receiver, you
will see that it more than justifies the

claims made for it.

Using as an

aerial a short single wire slung across
the room (which proved more efficient
than the outside aerial) the following
results were obtained :
S. W.1 Coil.

K D K A-Regularly every evening
after 11 o'clock or so. Occasionally
at medium loud -speaker strength.
P C J J-At good 'phone strength.
A German station above K D K A,
believed to be the new short-wave

clear and free from
atmospherics. But, better still, on the
Sunday after listening to 2 F C Sydney
rebroadcast through Daventry, on an

being very

Containing

Tested Circuits
will be presented

ordinary O -V-2 set, and after the B.B.C.

with each copy of
THE FEB. WIRELESS

stopped relaying same, I thought I
would see what could be done in the
way of D X with the Radiano shortwave set, and was, to put it mildly,
highly delighted to be able to tune in
2 F C broadcasting various items.

CONSTRUCTOR

Order your copy now.
PRICE 6d.

Signal strength was weak and troubled

On sale Jan. 14th.

with atmospherics, but sufficiently
clear for me to get their call sign,
especially the three coo-ees.

Is this a record for the Radiano

Sydney Again

short-wave set, detector valve alone ?
of

I might mention I was especially

interest to users of the Radiano
short-wave two -valve receiver. The

an old hand at radio, having been

SIR,-The following may be

set was made to specification and
diagrams ; Cosmos 2 -volt valves being
used.

As I am a reader of Morse, scores
of amateur stations have been logged,

but the main D X results are as
follows: 2 X AF, WGY, KDK A
and, last but not least, I have picked
194

interested in getting Sydney (although

experimenting since 1921-22) as I
was born and brought up in Brisbane,
Queensland, but have been resident

in England since the latter part of
1919.

Yours faithfully,

C. S. R. A.
Liverpool.
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In Lighter Vein
vilzdsccu Mak
THE Mudbury Wallow Wireless

Club was holding one of its
weekly

meetings

when our

eminent president, Sir K. N. Pepper,
rose to his feet and, puffing out what
probably was his chest before it
slipped, began in slow and pompous

Whack came the boot on the top
of his head, and that was the end of
that discussion.

" Speaking as an Ass-"
" Here, here ! " I yelled.

"-ociate of the Science Society
(he froze me with a glare), it has

members to draw them out. The slips

excellent idea our chairman's is.
Let us by all means carry on the good

topper and passed round. All went
well till the tile rested on the table

I propose, however, that we
make a rule, just as a precaution, that
all knuckle-dusters, life -preservers,
shillelaghs, lengths of gas piping, and

in front of Professor Goop. Awakening
from the reverie in which he had been

so on, are left in the cloakroom by

ment, when a smile slowly spread over
his face.

members as they enter the meeting."
Tootle proposed as an amendment
that elastic -sided boots should also be

.

left in the cloakroom, but did not go on
with the matter when he observed the

professor once more bending down.
This picture has nothing to do with this
unfortunate Christmas incident which

month's story, but it illustrates an

occurred to poor Primpleson and Sir
K. N. Pepper. You will see exactly
how the thing happened and-

occurred to me that there is not in the
Mudbury Wallow Wireless Club sufficient opportunity for ventilation
" Bravo ! " I cried, making a dash
for the window.
of opinions (I got another
glare) by members. At the Science
Society weekly discussions are held

which are most valuable to all concerned.

I propose that in future

similar informal discussions should
take place at this club. We might

assign topics to various members.
They can give us their views upon
them, and when they have finished
the rest of us could-er er

An Interrupter Silenced
" Show 'em what goats they were,"
I suggested brightly. " I see just what
you mean. Professor Goop, let us say,
gives a bright little talk proving that
transformers transform."
" They do not," said Professor Goop.
" Of course they do ! " cried Tootle.

" Nothing of the kind," screamed
Professor Goop, bending down to
remove an elastic -sided boot.

" I've never heard such nonsense,"
blustered Tootle.

placing them in a hat and asking

" I think," I remarked, " that my
demonstration has proved what an
work.

yllables :

plan would be to write the selected
titles on slips of paper, subsequently

" The next thing," said Sir K. N.
Pepper, " is to choose a list of suitable subjects for coming weeks, and
to assign these to members."

I put up my hand and flipped my
fingers.

Snappy Titles
" Please, sir," I cried.
" Well, what is it ? " said Sir
K. N. irritably.
" There is one rather bad snag. Mr.
Hercy Parris seems to have cut the
ground from under our feet by having
chosen already all the snappiest and
most likely titles. You may remember
that he wrote but recently, ' At

were shaken up in his own shiny

plunged, the professor sat for some
moments gazing at it in wonder-

Prof. Goop Forgets
From his pocket he produced an
egg, which he broke into the hat;
announcing that he would now perform his well-known trick of making
an omelet. Or, if the company preferred it, he would produce goldfish
or rabbits or ribbons or flags. Whilst
thus speaking, he had emptied upon
the egg the contents of the large inkwell which stood before him upon the

table, and was stirring the mixture
with Miss Worple's lorgnette.

Sir K. N. Pepper, meantime, was
battling for words. There seemed to

be so much that he wanted to say
that he could not say anything at
all. At last he found his voice " What
the blanky blank blue blazes do you
think you are doing with my hat ? "
he yelled.

Home With the Ohm,' or was it,

Ohm, Sweet Ohm ' ? I really forget.
Do you think that he would consider

it an infringement of his rights if

we adopted such subjects as Hampered
by the Ampere, Revolted by the Volt,

Half a Mo with the Mho, What is a
Watt ? or My Crow Over the Micro farad, or Mocking the Mic.? "
After a long discussion it was

decided that these should be adopted

and copyrighted by the club. In
order, however, that Mr. Parris's
style should not be cramped by any

-here you see the innocent Primpleson
receiving the full measure of Sir K. N.'s
wrath with the cause of all the trouble
disappearing round the corner.

Professor Goop, who was by this
time busily stirring in the contents
of a flower vase, looked up from his

such action of ours we have presented
him with a further list for his own use,
which includes, Fooling the Joule,

task.

When Coulombs Cool Off, Harrying the
Henry, and A Lec,tur' On Electrons.

to you every bit as good as new when
I have completed this interesting
little experiment."

Sir K. N. Pepper said that the best
195

" Have no fear," he remarked
genially, " your hat will be returned
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In Lighter Vein-continued
The professor continued to stir.
The smile slowly left his face. He
fumbled in his pockets, scattering
upon the table a weird collection of
B.A. screws, fixed condensers, grid

leaks, odds and ends of wire,

old

envelopes, a mouse -trap, and other.
bric-a-brac.
". Where

is my notebook ? " he.
breathed.." I have forgotten what
comes

next."

Suddenly

his face

away," I said, " with one of these
informal discussions.

As nobody else

seems to wish to start a topic- "

several members leaped to their feet
and sat down again hastily as I

brought the poker down upon the
table with a whack-" I myself will

be responsible for leading off with the
first little talk, and when I have
finished the discussion will begin, and
if any member then does not jolly well

lit up, showing that an inspiration

discuss I will give him a practical
demonstration of the way in which

Tootle shuddered and 'drew away.
From the boot which had not been
removed the professor drew a note-

Chicago's tough babies carry out their
dirty work at the cross-roads. I am
taking as my subject Revolted by the
Volt."

had come. He bent down again.

' book.

Elementary Knowledge

Professor Goop passed me in a great
hurry the other day and I presumed that
he was hurrying to an appointment with

someone, but-

Flicking over the pages he came
to a section which I saw was headed
Conjuring Tricks."

This he perused

I am afraid I've begun all

wrong.

Now, if somebody else will

kindly lend me another hat I will

It

was

fflainfaaaianisanisusaimansmainsumalsnaliw

KEEP UP-TO-DATE
a

by reading all about the

latest details of develop -

ments in the world
radio

bellowed Sir K. N. Pepper.
Professor Goop rose and advanced

iTopularWirelessi

" Of all the infernal scoundrels ! "
roared Sir K. N. " Of all the- ! "

He got no further, for the pro-

fessor very neatly placed the hat upon
his head, and with one sound whack

upon the crown rammed it firmly
down to his chin.

The First Discussion

My latest invention," said the
professor, wreathed in smiles. " The
Goop Silencer for Obstreperous Chairmen."
Sir K. N. having vacated the chair,

every

week

of

silence, however,

Primpleson rose

measure the voltages set up across the

grid -tuning condenser of the rectiI was just thinking of
putting in some rather pretty work
with the poker when Professor Goop
stepped in to pour trouble upon oiled
waters.

" It would appear," he said witheringly,

" that you are ignorant of

Goop's Law."

intelligent interest.
" Goop's Law," said the professor,
" shows us that the answer to this or
any similar fatuous question is readily
obtained by working out the product
of self-inductance, voltage, mutual

in

=

E.

=
E.
E
=
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-later on I caught him up and this is
what I saw.
inductance, ohms and number. If

;-;111111111111111111111111111111111111111111111111111111111111111111110

you will take scraps of paper and

" To find the volt's pushing current
through any circuit all that is
necessary is to divide thingmejigs by
whatyoumaycall'ems, or else you
multiply them, I really forget which.
It is no use remembering because you

pencils I will give you the algebraical
proof." Everyone took the required
implements and strove to look bright.

can always turn it up in a book. As
every broadcast listener knows the

I voted myself into it by the simple
process of getting there first. There

service area of a broadcasting station

were no other candidates for the

metre."
If anybody present wanted to know

chairmanship, possibly because I had
picked up the poker on my way and
sat toying with it as I gazed updn the
lssemblv,
" Let us begin right

an end nobody seemed to have anything to say. After a short spell of

Primpleson and the rest assumed
what they imagined to be a look of

=

bearing the topper between his hands.-

Goop's Law

It was altogether a brilliant disquisition, and I covered the ground
so thoroughly that when I came to

the dog -racing face.

show you hay, it's done."

towards him beaming amiably and

short -waver's deafness.

fying valve.

E:=

" Yes, but how about mine ? "

fading, deadness of the ether, and

discovered by Volta, the inventor of
the first layer -built battery, just as
Columbus discovered the coulomb.
Such was his devotion to the study
of volts that in later life he developed
the volte face, which is a far worse
affliction than the bridge face or the
cycling face, or the motoring face, or

with a wrinkled forehead. " Tut,
tut," he said at length, " how foolish
of me.

was.

The latter are provided by the
high-tension battery, and produce the
phenomena known as atmospherics,
volts.

to his feet and asked how one could

Everyone, I proceeded to tell them,

knew what a volt

asking me he had better remember
first that I never miss my man with
a poker. In the wireless set, I explained, we are concerned mainly
with volts, milli -volts, and wobbly

depends upon the micro -volts per

what that meant, I remarked, he
could jolly well go and ask Captain
Chuckersley, because if he thought of
196

" My formula," said the professor,
" is this : L, the self-inductance, is
multiplied by E, the voltage, and the
product is multiplied by M, the
mutual inductance. This is multi-

plied by 0, the ohms, and again by
N, the number. If you will kindly
write down the result you will find

that it comes to LEMON."
Hastily switching off the lights and
diving under the table I declared the
meeting at an end.
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A Short Wave
The description of an intermediate amplifier and
second detector which, with the unit previously
described, comprises a complete and efficient superheterodyne receiver.

By L. H. THOMAS.
TN the November issue a simple
.11.

short-wave oscillator was des-

cribed, its uses being variousit could be placed in front of a receiver employing H.F. stages, thereby
enabling the user to receive the

Fig. 2 shows the theoretical circuit diagram. The first three stages
of amplification are all exactly alike,

sonic principle, or it could be used in

front of an ordinary L.F. amplifier,
or even by itself, telephones being
connected at a suitable point. The
unit described this month consists

3 Remler type 600 I.F. transformers

three stages of " intermediate frequency " amplification and a
second detector, which may be used
in conjunction with the previous

1 Remler type 610 tuned -stage transformer (Rothermel).
1 .0001 fixed condenser (Atlas,
Dubilier, Lissen, Mullard, T .C.C.,
etc.).
1 '0003 fixed condenser with 3-megohm
leak (Atlas, Dubilier, Igranic, Lissen,

of

unit to form a complete short-wave
super -heterodyne.

As the' photographs and wiring
diagram show, this unit is even more

simple than the oscillator, and the
entire construction of it only took the

writer about two hours. Considering that four valves are used, this is
really quite quick work !

potentiometer. The output trans-

former for the last stage is different
COMPONENTS REQUIRED.
4 Anti-microphonic valve holders
(Lotus, Benjamin, W.B., etc.).

short wave -lengths on the super-

the same value of H.T. being used
throughout, and control of oscillation being arranged by means of a

(Rothermel).

Mullard, etc.).

1 Rheostat, baseboard mounting, of
resistance to suit valve (Lissen,
Igranic, Bowyer -Lowe, G.E.C., etc.).

1 Potentiometer IC.E. Precision, Lissen, Peto-Scott, etc.)
1 Three -terminal strip.
1 Two -terminal strip.
Baseboard about 16 in. x 6 in. x
it in.

Wood -screws and tinned copper wire,
Junit, Glazite, etc.

11111111111111
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from the others, and a small con-

denser is placed across its secondary
winding. This practice of placing the

at the end near the second

filter

detector is often queried, and there
seems very little to choose between

this position and that in the first
stage.

A Geometrical Layout
The layout is not exactly symmetrical, but might well be termed
" geometrical," and the majority of
the leads are no more than 3 inches in
length. It was not thought worth

while to build the set up on a large
panel and baseboard on account of
its essentially simple character, and
the cost is therefore kept down,
Only five terminals are needed, two
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A Short Wave "Superhet" Adaptor-continued
accommodating the telephones, one
the positive H.T. and the other two
the L.T

tiometer, as are the grids of the amplifiers.

No separate H.T.- terminal has

Regarding the method of coupling
this unit to the short-wave oscillator

been provided, as this might lead to
complications when the set is connected up with another unit already
having this connection Made. If,

the diagrams, but a few words are

however, it

is used with the unit

already described, this is made clear in

probably desirable.
'

Connecting Up

previously described (which has no

The primary winding of the first

lead should be connected to the

ffiter,is left with no connections at all
on this unit. It is connected to the

H.T.- terminal) the negative H.T.

than

would an ordinary note magnifier following the receiver.

The principle of operation is, "of
course, that the ordinary short-wave
oscillator or short-wave single -valve
receiver produces a heterodyne beat

with the incoming signal, and this
beat (at a frequency above the
audible range) is amplified in the
highly selective-" intermediate -fre-

quency " stages and detected again
by the second detector. No note magnification after this should be
necessary, as short-wave signals are
usually reasonably powerful in the
first place, and the signals put out
by, the: second detector are nearly
always of sufficient volume to operate
a loud speakre.

Telephony or C.W.
It is, of course, impossible or impractibable to use so simple an
oscillator for a supersonic receiver

on the broadcast band, since the
L.T.- terminal on the " super -het."
unit.

The second detector is provided
with a grid condenser of 0003 mfd.
and a leak of 3 megohms.

The value

of the leak did not seem to be at all
critical on test, but if anything the
3-megohm leak was preferable to
one having a lower resistance.
The condenser across the secondary
or, as the manufacturers term it, " tuned stage " transformer, has a. value of .0001 mfd.

of the filter,

The manufacturers

recommend

a

condenser in this position,
but better selectivity, as far as shortwave work is concerned, was ob1:10025

tained by the writer with a .0001
condenser in use.

by the " parallel feed "
method simply by taking one side to
the terminal marked " To A of set"
and the other side of the winding to
L.T.-. The H.T. is still applied

amount of de -tuning necessary to
produce a beat note of the required
frequency with the incoming signal

oscillator

would

to the oscillator through the H.F.
choke, simply by leaving it connected to the terminal provided.

by using a separate oscillator

If this supersonic unit is to be

used in conjunction with a single valve receiver already constructed
(and there is, of course, no objection

to this), the two blank terminals of
the first transformer are simply connected to the telephone terminals of
the receiver. All the tuning and
searching is still done on the original
receiver and the supersonic unit
requires hardly any more operation

be enormous, and would
render the set very inefficient. The
relative amount of de -tuning on the
short waves, below, say, 100 metres,
is, however, so slight as to be almost
negligible, and nothing is to be gained

When telephony is to be received

the grids of the I.F. amplifiers are
given a slightly positive bias by
means of the potentiometer to prevent
them from oscillating, but when

C.W. signals are to be tuned in it is,

of

course, necessary to make the

amplifier oscillate. It is understood,
naturally, that the short-wave oscillator is oscillating all the time.

There is no reaction control on

The Grid tReturn
Only one rheostat has been provided, since individual filament control is not usually necessary with
modern valves, especially in an ampli-

fier of this type.
There is really little more to be said
regarding the construction of the unit,
all the wiringbeing quite clear from the

photographs and diagram. A point
which should be watched is that the
grid return lead from the second
detector (i.e.

the side of the

last

transformer secondary remote from
the grid) should be connected to

L.T. positive and not to the poten-

The lay out of the components is, as will be seen, quite straightforward,
Note the small terminals and control panels.
198
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A Short Wave "Superhet" Adaptor-continued
Although the whole set

this, and one control is, therefore,

the loud speaker when a note -magni-

difficulty.

dispensed with. The whole thing is,
in fact, a " one -knob " set. The only

fier was added, and was almost up
to loud -speaker strength without it !

may seem of a somewhat complicated
nature its construction and operation

reason for the provision of the reaction condenser on- the short-wave

oscillator is that it is necessary to
have recourse to an easy means of
stopping the audible howl which
occurs when the short-wave set
oscillates very fiercely, and the

capacity control of reaction is probably the
method.

straightforward

most

Simple Tuning
The set has been used in conjunction with a 10 -watt transmitter,
and very strong signals were received one morning from 8 W G, the

Second Grenfell Station in Northwest Labrador, who informed the
writer that he was using *an input of
7 watts only from an M -L converter.

The writer was, by the way, using
an equal power from the same source !

are really of the simplest character,

and any little trouble spent on it
will be amply repaid.
6-j3

86 WORKING MOULDED q3
EBONITE
E,T),o'f3e'doofmmioo,,,s,e&ta
MOULDED ebonite is tricky stuff to

work at the best of times, and
when it comes to drilling it, it
is particularly apt to be troublesome.
Sharp drills are essential for mouldings, and you must use the very least
pressure possible. When you need to
make a hole through a thin moulded.
flange or through one of the ribs of a

ribbed coil former, you will find it
safest to make a preliminary hole
without a drill. Take a fairly stout
needle (it need not be sharp), heat it
red hot and push it through the
ebonite, holding it in a pair of pliers.
The wiring is very simple.
mad the arrangement of
components considerably

For Small Holes

facilitates this portion of
the work.

. You will need to draw out the needle

Once the amplifier
properly,

is operating
" short-wave reception "

consists simply of searching round
the dial of the main condenser, with
the amplifier oscillating, and when a
telephony station is heard one simply

turns the potentiometer knob until
the amplifier stops oscillating !

Surprising Strength
The reception

of

telephony

is

rather surprising, for a telephony

station tuned in with the set in an
oscillating condition may seem to

be about R.5, and when the amplifier
stops oscillating the speech or music

The " super -het." is invaluable for

" certainty," and if there are any
signals to be heard it will get them.

Tuning is, moreover, so absurdly
simple that one cannot lose a station
once it has been picked up. One can

listen to the weakest telephony and
fiddle with the leads inside the receiver or at the back without causing
a severe fading effect.

The writer would be glad to hear
from any who construct these two
units, particularly with regard_ to
results obtained, but would also
willingly give any help in cases of

and heat it again several times before
the hole is complete. This makes a
convenient hole for threading a fine
wire through, for example. If you

want a larger hole, start with the

needle and then enlarge the hole

slowly by gradually increasing the
size of your drill.
Finally, if you are screwing a
moulded component to the baseboard

of your receiver, avoid giving that
extra half turn at the end with the
screwdriver which will crack the lug
off the component. Moulded ebonite
sometimes behaves like porcelain,
splitting if the least' hit too much
pressure is put on a weak point.
A. V. D. H.

seems- to take a sudden leap to the
heights of R.8 or so ! Similarly,
quite weak C.W. stations may easily
be read by their " key -clicks," by
suitable use of the potentiometer.
With regard to the results obtained

with the combination of the predescribed unit and this
" supersonic unit," stations all over
viously

the world using C.W. have been
logged within a week or so, all at
strengths above R5 !

Telephony has

been received several times from
Australia, including the broadcast on
about 29 metres, which was put on

Here is the complete instrument with valves in position, all ready to be
connected to the preciously described unit.
199

WIRELESS CONSTRUCTOR

January, 1928

CAN YOU "BEAT" IT ?

NEW JERSEY

POLICEMEN

ARE -To RE
PROVIDED
IN ITN

V\111:2-ELESS

SETS

COMPLETE WITH ALL

tkeeessoglEs.

oo Rounio THE OTHER. WAY

E

k(OkYR-E SHAKING THE CATSWRiSKE

OFF MY eR3sTAL.
IF THE IDEA

SPREADS IT
MAY QomPLicATe
"(14ETIZAFFt C

PRoBLEM

Row
/THE LATE
DANO

MUSie

WILL ge
APPReelgED
BY THE

Re. og 4b1. Nt6wr 9uTY.
OU4N-f

1v gE
Agit

THE PRAsoNec2.gaINCI
COAR-6E0 611
ARO
RUN DOWN
VISCZOR.LY ory OUTV

-ro
"CIAAR.66
1-IIS

OWN

MovmuukTog.

e4-...)

January, 1928

A
L

THE WIRELESS CONSTRUCTOR

NoutrAii Qchri
iv r marw

4..

HARRY. P.

OOTTON

An amplifier which can be added to a number of
receivers and which is especially suited for those
in which Reinert:, reaction is employed.

THE unit about to be described
was made by the writer for
use in conjunction with a
number of sets-principally with those
which use Reinartz reaction with the

has been used, a further lead from the

experienced home constructor. In the

terminal marked " reaction " can be
taken to socket No. 6, which enables

future, it is hoped, the Editor will
allow the writer to describe a second

to be used as formerly.

making a detector and reaction unit.

the reaction condenser in the set

This will he useful for those who want
a small set of unit design. Following

a: .. .' ''' "iT;:f .

.AVIWO.,1

...: t---0
*4-..
...

I

'I

.1
/

O

O-4.11*ix..

14

-ge

II

I

IAN',..,/,/,

I

I

j

I

I

I

4-

'

,'

.1

,u.

.a

unit to go with the present one,

I

'

this, of course, any standard note

magnifier can be used, either with or
without jack control.

Many Applications

I

I

The circuit, then, is quite conven-

1

tional and well tried 'out, but the
make-up is somewhat different from
the usual, and the arrangement of a

transformer to utilise the first constandard six -pin coils, although it is
adaptable to a number of other
circuits. It consists, as will be .seen
from Fig. 1 (the theoretical diagram),

As all the essentials of the high frequency unit are included in this

box, many other adaptations
suggest

themselves

to the

will

more

denser of the existing set is, the writer
thinks, quite novel. It is surprising
how many applications can be found
for this unit, quite apart from general

of a tapped. aerial coil, tuned by a
-0005-mfd. variable condenser. This

feeds the high -frequency valve, in
the anode circuit of which is the split primary of a transformer coupled to a
secondary winding similar in proportions to the tapped aerial coil.

The Circuit Employed
Neutralisation is effected in the
standard split -primary way by means
of a small neutralising condenser

p

connected to one half of the primary
winding and to the grid of the high frequency valve. The tuning conden-

ser for the secondary of the high frequency transformer is not included

in the unit. it is intended that the
six -pin coil on the set with which the
unit is to be used shall be withdrawn,
and leads from the unit (marked grid

and filament), terminating in plugs,
taken to the six -pin base of the set.

In this way the tuning condenser
on the set tunes the secondary of the
high -frequency transformer in the
high -frequency unit and, if as is so
frequently the case, a Reinartz coil

A rear view of the ll.F, unit with valve and coils in position.
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A Neutralised H.F. Unit continued
experimental work, which it suits.
admirably.

In order that the unit may be

reasonably compact without giving
harmful interaction between coils,
and in any case to reduce unwanted
magnetic interaction, special small
coils have been chosen and mounted
in a manner which causes very little
interaction between them. These

and even more easily
interchangeable than the standard
electrically

writer has not actually tried the lay-

six -pin coils.

out as shown with the standard six -pin
coils. The experimenter who has these
coils -handy may like to try them out,

Stindard Coils Possible
The list of components, then, is as_
under.
As this unit is not intended for the
absolute beginner, very little explanastructional work. The layout shown
must, of course, be followed, particu-

the ordinary six -pin coils, have six

larly in regard to the relationship of

connections and a special six -pin base

the two coils:

which enable them to be used in any
of the standard circuits in which the
standard six -pin coils are used.

in the circuit preventing the use of

Efficient and Convenient

possibly the spacing would be sufficient to prevent unwanted reaction
effects between the two coils, the

coils

are

very

efficient

/0

tion is required regarding the con-

coils are made by the Formo Company,
and while mechanically different from

These

however. There will only be a slight

ICJ

While there is nothing

the ordinary six -pin coil on a standard
six -pin base in this unit, and although

S.

sw.
PANEL LArevr

Y30

difference in the wiring -up as the
same numbers are used on both the
Formo base and the standard base.

Connecting Up
The method of using the high frequency unit is simplicity itself.
It is stood alongside any receiver using

a six -pin Reinartz coil, aerial and
COMPONENTS REQUIRED.

I Panel, 10 in. x 7 in., of any suitable
material. For appearance one of
the many excellent mahogany
finished ebonites can be used, such
as Ebonart, Radion, Becol, etc., or
brown Paxolin or Micarta panel.

1 Cabinet to take same with 7 In.
1

baseboard.
Terminal strip as illustrated, to
carry eight terminals, for aerial,

earth, L.T. - , L.T.+, H.T.+ (no
H.T. negative is used here), "

" filament " and " reaction " respectively.

I Anti -phonic socket (Bowyer -Lowe,
Benjamin, Lotus, Redfern, W.B.,
etc.).
1

Filament resistance to suit valve

used for baseboard
(Igranic, Lissen, etc.).
1

1
.

1
1

mounting

Neutralising condenser (Gambrel',
Polar, Jackson, McMichael, Peto-

Scott, etc.).
Aerial coil with special six -pin
base (Formo).
Split -primary transformer with
special six -pin base (Formo).
0005 -mid. Variable condenser.

Any of the good makes can be

chosen, but owing to sharpness of
tuning they should be fitted either
with a vernier arrangement or with
a good vernier diaL The condenser
used in this set Is the new Dubilier
which has a particularly slow
vernier movement.
1 On -and -off switch (Benjamin, Igranic,

L. & P., Lissen, etc.).

Junit self -soldering wire has been
used for joining up. This makes the
soldered joints particularly easy.

Any suitable alternative wire can,

of course, be used.
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A Neutralised H.F. Unit-continued
find that the set has ceased to oscillate.

earth being disconnected from the

and will not recommence even when
the tuning dials are slightly readjusted. Now increase the reaction
a little until the set once more
oscillates', and again increase the
neutralising condenser setting until
oscillation ceases. Slightly readjust
the tuning condensers again to make
sure that the set is completely stable
once more. Proceed in this way until
it is found that the correct adjustment
of the neutrodyne condenser has been
over -shot. Once this point has been
passed it will be observed that
further increases of the neutrodyne
condenser no longer stop oscillation
but cause it to increase.
The object is to find such an adjust-

receiver. The coil is also taken out of

its base and connections from grid,
filament and reaction on the high frequency unit are taken to the sockets

Nos. 3, 4, and 6 respectively on the

ment of the neutralising condenser
as will permit the greatest setting of
the reaction condenser to be used
without producing oscillation. It Will

then be observed that when the two
tuned circuits are in step and the set
is brought to the verge of oscillation,
a slight movement in either direction
of the neutrodyne condenser will
Note the special spring self-cleaning contacts on the coil holders-a very valuable feature.

Aerial and earth

Test at intervals for oscillation

are connected to the high -frequency
unit, and the L.T. battery joined up.

as this is done, and you will presently.

base of the receiver.

cause the receiver to oscillate.

Further notes on this unit used in
conjunction with a receiver will be
given in an early issue.

You will notice there is no H.T.
negative on the unit, as this connection is already made on the receiver

with which it is to be used. H.T.

positive on the high -frequency unit

goes to a suitable tapping on the
H.T. battery, say, 60 or 80 volts.

Neutralisation is carried out in the
usual way as follows :

Nentra!isation
Set the reaction control at minimum
and likewise the neutralising conden-

Now, on setting the tuning condensers so that the two tuned circuits
ser.

are in step with endh other, it will
probably be found that the set is
oscillating. To test for oscillation
touch one or other of the sets of
plates

of

the

tuning condensers.

You, will probably find that the set
will Only oscillate under the above
conditions when the two circuits are
in tune with each other, and this can
be used as an indication. It is convenient to perform the operation
at some point near the middle of
the tuning range. Now, increase
the capacity of the neutralising
condenser.

The simple layout and ease of wiring are clearly shown in th:s bird's-eye view of
the amplifier.
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Comments

length being proportional to the root
of the capacity), an 11 -turn grid coil

from -Constructors.

was found to tune from 30 to 52
metres. This -made PCJJ on 30.2

metres appear in the first five divisions
of a 100 -division scale; which was not
desirable. So I reduced it to 10 turns

A lionae-tinnie Cone Laud. Speoleer---."Four-Vittre Fandly"_
Radian() in Australia.

was . attracted by. your loud speaker
described in September - WIRELESS

and this gave a Mininruin of 27
metres and' a maximum of -about
46 metres, and this proved ideal.

have no hesitation in saying that I
have still to hear. a better receiver,
and I have heard many since I was

lian amateurs between 30 .and 35

I therefore hasten to thank you
for the article, as the result of follow-

band*from 15 to 120 metres. but the

Experiences

audible in the next room when an

Sul,-A point I would like to raise
in

connection

with the Radiano

You will no doubt recognise it as your famous " Four -Valve

condenser of .00025 mfd. makes the
tuning very difficult below 75 metres.

tuning amply repays.- the

inconvenience of often changing coils.
P
is'audible here aii.S1Xeq.nesday or Friday morning at good
'phone strength, and is pleasantly

An Australian Reader's

SIR,-I am - sending -herewith two.

flashlight.

Of course, a greater number of coils
are required to cover the whol'e wAyeease of

short-wave receiver (June, 1927) is
the size of the tuning condenser. I
have been experimenting with shortwave receivers, using this circuit
(throttle regeneration..., control), for

photographs of my set taken by

dial.

Lan aliiu'.

and hung the case against the wall

Four -Valve Family " Again

42.5 were found from 60 to 85 on the

i-ottr.

I did not put any back to the case,

`c REGULAR SUBSCRIBER."

dial, and U.S.arnateurs on 37.5 to

I remain,

.

but fitted a brass tag at the back

Ilford.

metres spread from 20' to 50._on the

-the pliotOgraphs, will proVe of interest.

reception from a two -valve Hale
cuit (low -frequency) using COSS0i,,
valves 210 and 220 P.

above the set.
With many thanks of appreciation
from a

P C J J appeared at about 25 divisions
and 2'X A F (W G Y) at 32. Austra-

bitten by the germ of our huge fellowi ). which was in the far-off days of
experimental licences.
Trusting this communication, with

CONSTRUCTOR, and set out to make it.

ing the description has given me a
splendid loud speaker, perfect in its

very closely those,. mentioned by you in your article, and I
followed

A Home-made Cone Loud
Speaker
SIR, -As I had a Lissenola [nit, I

extra stage of amplification is added
and a speaker plugged in. Eindhoven
is 10,600 miles from Adelaide !
Hoping this may lead somebody to
experience the delight of easy shortwave -tuning, and:wishing the Wm-

some time, and have found that a

LESS CONSTRUCTOR every success.

S. Australia.

Yours, etc.,
J. W. C.

Family " receiver, and declared the
finest they have heard by all who have
heard it, and I have worked it at tiVO
of our Church ba Zitais on an indoor
aeria ,
( on no occasion has it let
me down. w
-

or

1

rierr of the in-

I constructed the set from your
first R.P. envelope, and have since

terior of "J.111:8"

added the many refinements you will
notice.'

alterations.-

set, showing the

I made all the alterations shown

before your" article apPeared and I

was very 'pleased to find that they
Reducing this condenser to seven
plates,_ having a maximum capacity

A Radiano Success

SIR ,-I would like to join the
ranks " of the many otherS who

now of .1)0015 mfd., made the tuning

down to 30 metres fairly pleasant so
long as a 15-1 vernier dial was used.
Desiring even easier tuning I
further reduced the tuning condenser

have written to you to thank you
for the excellent Radiano system.

I haVe had splendid results from the
three -valve set, and hope you proto three plates (two -moving, one . pose putting forivard further sets
fixed)," now having a maximum of made under .the same system.
about 000065 mfd., mid used a 12-1
Thanking you in anticipation.
Tuning is now convernier dial.
Yours truly,
siderably easier and it still covers the
A. W.
desired wave -band.
Co. Wicklow;
.

Allowing 20 mtinfd. for the capacity
of the wiring, condenser at inininnim,

valve, and coil, and 65 ni/mid. as
The "Four-Urdve Family" set referred
to ObOVC

Ireland.
11

Don't forget that the nest issue
of the " Wireless Constructor "
is a Special Gift Number.

moxiinum with condenser all in, the
capacity ratio is about
and
wave -length ratio about 1.7-1 (wave 204
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A speCially designed genera. -

purpose, "'phones or

speaker " set, capable' of
good local and D.X. reception.

THERE are many wireless enthusiasts who, for various reasons

of which the question of expense is very often one of the most
important, decide that a two -valve
set is just what is required. Being
really leen on wireless, they not only

phones, can do so without inconveniencing others.
The set is built in, the usual base-

board style with upright panel, the
latter being 12 in. by 8 in., from

laud speaker for entertainment, but

also want to be able to do some

which it will be gathered that the set
is fairly compact. All terminals, including the aerial, earth, and those for
the loud speaker, are arranged on ter-

D.X.",work. They hope that when

minal strips at the back of the set.

desire to get one or two stations o% the

.

programme properly without tele-

the set is: completed they will be
able to_ tune in quite a number of

This makes it possible to keep the
set neat -looking even while connected

up, since no wires need be seen from
the front.

The panel layout has been kept
very simple, the two condenser knobs,

one for tuning and one for reaction,
are at the top. Below these, in the
centre, is a potentiometer, the use of
which is described later. To the right
of the potentiometer is the on -and -off

cOntinciital stations as well as British,

and perhaps occasionally to be able
to put sorne Of the more powerfUl
continental
speaker.

stations on the loud

Selective Arrangement
The. set to be described iii this
article has been especially, designed
to meet the needs of those'who come
under the above category. the set
is a two-valver consisting of a detector and transformer -coupled low -frequency valve, and is sufficiently selec-

tiVe to allow other stations than the
local to be heard while the latter is
-working, and without the use of a
wave -trap.

The degree of selectivity has not
been carried-, too far, however, as,
without any high -frequency amplification this would be inclined to produce a marked drop in signal strength.
By a special arrangement it is possible

to use the telephones after the first
Valve, while the loud speaker is being
worked off
both.
Not only is this an advantage when

tuning in weak stations on the loud
Speaker, but anyonerwho is somewhat

deaf and therefore cannot follow the

.

-

The baseboard layout is so arranged that the Wiring is made as direct and simple us
.

203

pOssibte.

January, 1928

THE WIRELESS CONSTRUCTOR

One or Two ?-continued
switch, and to the left the jack for
the telephone plug.
A special type of home -wound

which has certain advantages over

for the aerial coil are not common to
the secondary.

In auto -coupled circuits, when a
reaction coil is coupled to the aerial

commercial ones, is employed for the
aerial tuning circuit. This is mounted

+ V2

00.0

H., C.

C> REACT/ON
IC)

ordinary plug-in coil if desired.

2MEc
A

Plain dials have been used for the
condensers, since slow-motion control
was not found to be really necessary.
However, if desired, geared dials may

CR/0
H. r+

03

8

oo cks

6

be fitted as a refinement, and one is
more likely to be found of benefit on
reaction condenser.

CI

#1.4

.0505 Os/
ANODE4:"

min 24,,,,,,.

00,

7--,

PNON

Special Points
EARTH

X230

coil, although the fed -back impulses

are in the right direction in the

one of the diagrams, and there are

or " X" coils may be satisfactorily used.

they more or

G.,,,,D

a/AS

a_....G.B.

2r-rN 1-+

TNEORET/CAL C/RC2/17:

the size panel employed, and with a
}-in.-thick baseboard, panel brackets
were not considered to be necessary,
and therefore are not employed.
The theoretical circuit is shown in

secondary coil,

c,

I-000.

a

the tuning condenser than on the

the back -of -panel photographs. With

tector valve, it is sometimes found that
with modern valves a much smoother

AZR/AL

on an ordinary plug-in coil mount,
and thus makes it possible to use an

In order to avoid having too many
external wires the grid -bias battery
has been arranged inside the cabinet,
and may be seen to the left of one of

usual to connect the grid -leak return
to the positive filament leg of the de-

control of reaction may be obtained
with the grid slightly negative.

less

oppose those in the aerial turns, thus
a small loss of signal strength is experienced. Ordinary centre -tapped

several points worth particular men-

in this set, but a slight, though de-

tion. There is an aperiodic aerial
circuit which is closely coupled to the

finite; advantage is obtained with the
special coil described.

COMPONENTS REQUIRED.

'Ebonite panel 12 in. x. 8 'In. x

in.
(Any good material.)
Cabinet with 8 in. deep baseboard for
above (Cameo). (Arteraft, Bond,
Caxton, Pickett, Raymond, etc.)
2 *0005 Variable condensers (Cyldon).
(Any good make.)
Potentiometer (Precision). (Lissen, or
other good make.)
" On -and -off " switch (Igranic). (Benjamin, Bowyer -Lowe, L. & P.,
Lissen, Lotus, etc.)
Single -circuit open jack (Lotus).
(Radion).

(Ashley, Bowyer -Lowe, Igranic, etc.)
Telephone plug for same (Lotus). (See
above.)

2 Anti -vibration valve holders. (Ashley,
Benjamin,
Bowyer -Lowe,
B.T.H., Burndept, Burne-Jones,
Igranic, Lotus, Precision, W.B., etc.)
2 Single -coil mounts
High -frequency choke (Colvern). (Bow(yer-Lowe, Lissen, Ormonde, etc.)
2-mfd. Fixed condenser. (Clarke, Dubilier, Efesca, Ferranti, G.E.C., Lissen,
Mullard, T.C.C., etc.)
.0003 Fixed condenser and grid -leak
clips or separate grid -leak holder.
(See above.)
-0001 Fixed condenser. (See above.)
.001 Fixed condenser. (See above.)
Low -frequency transformer (R.I.-Varley general-purpose).
(Any good
make.)

Ij
jl

9 -volt Grid -bias battery.

Ease of tuning and reaction control are made possible by the panel layout shown
above.

tuned secondary, or grid coil. Although this aerial circuit is joined
to one end of the secondary, and is
wound as one coil with the latter, it
differs from the usual. auto -coupled

arrangement in that the turns used

(Lissen.)

2 Wander plugs for above.
2 Terminal strips (7 in. x 1:1, in. and

2 in. x Il in.) and 9 terminals.

Small quantity of 24 D.C.C. wire and

It will be seen that the potentiometer slider is connected to the earth
side of the grid coil and condenser, so

that it is possible by adjustment of
its position to alter the potential on
the detector valve. Although it is
200

1

28 D.C.C. wire.
Plug for ordinary plug-in
(Lissen).

coil

Quantity 16 -gauge tinned copper wire.
Actual components used are mentioned
A few other suitable
separately.
makes follow in most cases.
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One or Two ? -continued
Transformer coupling was chosen

The advantage of the potentiometer
will immediately be appreciated when
it is realised that for satisfactory long-

for the L.F. stage for two reasons.
Firstly, because it is desirable to get

distance reception, smooth reaction

the maximum amplification possible

from the L.F. valve if satisfactory
loud -speaker reception is to be obtained from two valves. Secondly,
because with only one stage any distortion which might be present due
to the L.F. transformer could hardly
be noticed in comparison with a resistance -capacity -coupled stage.

Reaction Control
In another part of the article a
complete list of the components required to build this set will be found.
The actual makes of parts employed
do not matter so long as they

3-4"
REACT/ON

L 7.'S frcm

---1

34,'

231--2%2'
X11

2''

24

416'

74

0

/4

...

24" VV -1,.

PANEL LAYOUT:

are reliable, and the parts are of
suitable types. It will be noticed
that two 0005 variable condensers,
instead of one .0005 and one smaller,
as usual, are employed. This is because a special arrangement for
reaction control is employed, which
gives a very gradual build up, even on
weak and distant stations.
From the circuit diagram it will be

seen that with the variable reaction
condenser at :zero, the high -frequency
currents from the plate of the detector

control is absolutely necessary. It is,
however, advisable to work with the
potential of the grid of the detector

valve will pass through the reaction

valve as near to fully, positive as
possible consistent with satisfactory
reaction control.

Most readers will be familiar with
the usual arrangement of loud -speaker

output filter circuits, and will, therefore, recognise a similar arrangement
for the telephones. The primary of
the low -frequency transformer is used

as a low -frequency choke, and thus
enables the telephones to be inserted
into circuit while it is being used to

transfer potential variations to the
secondary winding.

Inserting the 'Phones
There is no reason why the telephones should not be inserted at any
desired time, since it is very difficult
to tell from the loud -speaker repro-

duction, even on the local station,
whether the 'phones are in circuit
or not.

The strength of signals in the telephones is just as loud as though they

were inserted direct into the plate
circuit of the detector valve. Therefore, if it is desired to, use the set as
a one -valve receiver only, all one has
to do is to remove the second valve
and plug the telephones into circuit
in the usual manner.

The grid and reaction coils are kept tightly

control being carried out by means of the
The high -frequency choke is seen behind the
207

coupled, reaction
variable condenser.

reaction coil.
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One or Two ?-continued
coil and back to the filament,. via the
.0001 fixed condenser. As the capacity of the reaction condenser is
increased these currents will pass
straight to filament through the reaction condenser, and thus stop oscillation or reaction effects.

Easily Constructed
As S0911 as all the required components -are obtained the construction
work, which is quite straightforward,

may be commenced. First mark out

the panel in accordance with the
dimensions given in the drilling
diagram. This should be done on the

back with a sharp scriber. Centre punch all points to be drilled before
doing the actual drilling.

The terminal strips should have
holes 1 in. apart drilled in them, two
in the smaller strip and seven in the
larger. These holes should be an inch
-from the bottom of the strip. Several
holes must be drilled for fixing to the
baseboard.
Now mount the components whiCh
go on the panel and also the terminals
on the terminal strips. Before pro-

ceeding any farther it is as well to tin

all points to which wires are to be
soldered, not only on those already

REACT/ON CONDENSER

mounted, but also on those which sze -

to be fixed to the baseboard. When
this is done, screw the panel and terminal strips to the baseboard, and
mount the remaining components.
The disposition of the components on
the baseboard is clearly shown in the
wiring diagram, and this layout should
be followed as nearly as pOssible.
All that now remains to be done is
the wiring. The wiring diagram shows
all the connections which have to be

POINT-TO-POINT WIRING
INSTRUCTIONS.
Join earth terminal to pin of aerial coil
slider of potentiometer and one side of
T01 fixed condenser.
Join L.T.- to H.T.- and one filament
tag of troth valve holders, also join to
mount, moving vanes of tuning condenser,

remaining side of -0411 fixed condenser, one
side of -0001 fixed condenser, moving

A ER/AL

CONDENSER

00 05

0

vanes of reaction condenser, one end of
potentiometer winding and contact 2 of
jack.
Join L.T.-F to one side of low-tension
switch.

Join the other side of low-tension switch

to remaining filament tags of both valve
holders and remaining end of potentiometer winding.

Join contact 1 of jack to one side of

2-mfd. fixed condenser. Join other side of
2-mfd. fixed condenser to one side of high -

frequency choke and anode terminal of

transformer.
Join socket of aerial -coil mount to fixed
plates of tuning condenser and one side of
-0003 condenser and grid leak.

Join other side of -0003 condenser and
grid leak to grid of VI.

Join plate of V1 to fixed plates of reaction
of reaction -coil
mount.
Join pin of reaction -coil mount to
remaining side of high -frequency choke
and remaining side of -0001 fixed condenser.

condenser and socket

JACK

Join H.T.+ terminal of transformer to

H.T.-F V1 terminal.
Join grid terminal of transformer to grid
of V3.

Join plate of V2 to one loud -speaker

terminal.
Join other loud -speaker terminal to
H.T. V2 + terminal.

Join flex wire to grid bias terminal of
transformer for GH.-.
Join flex wire to L.T.- terminal of V2

for G.B.-F.
This completes the wiring.

made, and must be followed very
carefully. A list of point-to-point
connections is given above, and will
serve to check the wiring over when
it is completed. Incidentally it will
also be found useful when wiring as
an indication of which wires to put

on first, since the least accessible
ones are listed first.

Neat Wiring
The wiring has been carried out as

far as possible so that the shortest
possible lengths of

1.s
Y38

-1-112fir+Vhfr-

wire are used

between the various points. This
method of wiring is undoubtedly

- L. +

EARTN AER/AL

efficient if correct spacing is employed,

and with a little care can be made to
look quite neat.
(Continued on page 248)

ft,17I
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WITHIN THE VACUUM
Three new two-rollers-Frequent causes

of distortion- Tracing overloading.

By KEITH D. ROGERS
(Assistant Technical Editor of "Popular Wireless")

Ttus month I first of all want to
mention some new valves which
I have just received. These

make up the new 2 -volt series by the
B.T.-H. Co., Ltd., and consist of the
B.210H., the B.210L., and the B.215P.
The special features of all these valves

depend upon the adoption of nickel
for the filament, which is claimed to
enable a longer filament to be used,
resulting in increased emission, low
internal resistance, and a longer life.
With regard to the long life, of course,
I can say nothing, as the valves have
been in my possession only a few days.

the makers prescribe, but I found
that 250,000 ohms worked best when
purity of reproduction was taken into
account as well as amplification.
The B.210L. is quite a useful little
valve. It can be used as detector, a
high -frequency valve, or for low -

frequency, and I think that as the
former and the latter it is really best.
The mutual conductance is approximately .9, the valve having an A.C.
resistance of 14,000 ohms and an
amplification factor of 13. It also
takes 2 volts and .1 amp. Altogether,
it is quite a useful general- purpose

The low internal resistance seems to valve.
The last of the series, the B.215P.,
have been accomplished, and there is
certainly quite a good emission, is a useful little last -stager provided
though whether it is greater than that it is not asked to deal with too much
obtainable with filaments of different ' input. It has a mutual conductance
construction I cannot say at present. of 1, having an A.C. resistance of
7,000 and an amplification factor of 7.
Let us take the valves in order.

necessary to look for some other cause.

In several cases circuits have been

given, and in many of them I must
say it does not look as if the valves
should be overloading. They may
be, of course, and the only test for
that is to cletune the receiver and
see if the distortion disappears. If it

does then you can be reasonably
sure that some of the valves, if not

all, are being overloaded.

Tracing Overloading
To find out which are being overloaded, the only test is a milliam-

It takes .15 amp. at 2 volts, and is

Three New Two-Volters
The B.210H. is, contrary to what

,

one would expect by the nomen-

valve, it must not be mistaken for

clature

impedance and lower amplification
factor, and usually termed a superpower valve. The 215P. can be
called a power valve, but it must not

employed,

not

a

high-

- frequency valve but an R.C. valve,
that is for resistance -capacity coup-

qUite a useful low -frequency valve.
Although it is designated as a " P "

ling.

This is

a pity, because the

letter Ii rather denotes that the
valve is suitable for high -frequency
Amplification, whereas its charac-

teristics make it inadvisable to use
it in this capacity in anything but a
special receiver. In other words, a
receiver which would have ' to be
either of the tuned -anode or resistance -

capacity coupled type before this
valve is used really successfully in
a high -frequency stage.

It takes 2 volts on the filament
and .1 amp., while the maximum

that type of valve having a low

be expected to carry any very big
grid swing, otherwise overloading will'
occur.

Causes of Distortion
And now. I want to answer in a
general way one or two correspondents

who have written to me recently The peculiar internal -construction of
concerning distortion in sets. In
the Cossor screened -grid valve is shown

most cases apparently the apparatus above. Note the rectangular slot in the
with its mesh " grid." So far
employed is quite all right, the best screen
we have been unable to give this valve
grid leaks, the best transformers,

anode voltage is 150. The amplification factor is 35, and its A.C.
resistance is 87,500. Thus it will be
seen that mutual conductance is

the valves have been chosen to the

approximately .4.

number of letters asking me whether

On test as an R.C.

valve this gave quite good results.
I do not know what anode resistance

a thorough test.

resistances, etc., have been used, and
best of the construcVor's ability. And
yet there is distortion, especially on

low notes, and I have received a

it is likely to be due to the valves
being overloaded, or whether it is
209

This should be placed, as you
probably know, in the plate circuit of
any circuit suspected and watch must
be kept upon the needle to see which
meter.

way it kicks on the loud passages,
especially on the bass notes. If the
kick of the needle is upward, then

.
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Within the Vacuum-continued
you probably need less grid bias on that

stage, while if it is downwards a little
more grid bias is n early always required.

Battery Faults
Variations of H.T. will also have
an effect, but it is hopeless to expect
any valve to carry a good volume if
it has not sufficient H.T. Other
causes will give rise to distortion and
apparent valve overloading, but there
is DO time to go into those here. I

may say, however, that possibly in
some cases where resistance -capacity

coupling is employed a lower value
of the grid leak in any or all of the
stages may be necessary before the
blasting is got rid of. Sheer overloading can only be avoided by
altering the tuning so as to cut down
the signal strength, or by using bigger
valves with a consequent increase in

H.T. A valve will only handle a

certain grid swing, and it is hopeless
to expect it to handle more than its
appointed voltage.
But there are other causes of distortion which are really simple and
which often pass unnoticed. One of
these concerns the grid -bias battery.
I often hear it said that the grid -bias

need not go into that very far.

I

should remark while dealing with the

subject of batteries that all tests of
voltage should be made while the
battery is under load, that is, while
the set is in operation. Otherwise a
false idea of the voltage may very
easily be obtained and the constructor
may bo led right up the garden.
Another point concerns the tuning,
for it is well-known that if the tuning
of a receiver is too sharp there is quite
a considerable cut-off in the side bands
of modulation of both the high and the
low notes ; consequently, whenever
a loud passage and the low notes are
predominant, or, rather, should he pre-

dominant, they are "mutilated " and
distortion takes place. Flat tuning

A neat and compact
short-wave set.

tery, a certain amount of chemical
action is taking place inside all the
time and a certain amount of drying
up of the electrolyte is also taking
Consequently the battery will
" age," and it is not safe to trust any
grid -bias battery, or any dry battery,
place.

for that matter, after a period of about
six or nine months.

Side -band Cut-off
Personally, I test my batteries at
least once a week. This may be rather
overdoing it, but it is better to overdo

such a thing than to neglect it and
wait till trouble makes itself evident

in the form of distortion. A high resistance grid battery may do as
much harm as a run-down H.T.;
which may sound exaggerated, but is
really true. H.T., of course, is such a
well-known form of trouble that we

in preventing distortion due to a
certain amount of feed -back, and the
consequent uneven amplification or
instability.

H.F. "Interference"
Another form of distortion which
occurs in big sets, especially on the
long waves, is due to the high frequency component getting through
the detector into the low -frequency
stages, which, if resistance -coupled,

may quite easily amplify the high frequency still further and cause
peculiar results. It is difficult to

describe this distortion, but once you
have heard it you will never forget it.
The only way to eliminate this is to
employ high -frequency " stoppers,"
and by-passes in the various stages,

battery does no work if the set is
properly adjusted, and therefore it
should keep its voltage. No current
is taken from it, so there is no reason
why the voltage should drop or why
the battery should wear out. That
would be all right if the construction
of the battery were perfect, but it is
not perfect and a certain amount of
leakage always occurs across the bat-

tortion which appears to be due to
none of the causes so far mentioned,
you should have a good look at your
wiring and see that none of the grid
and plate leads run parallel for any
distance, or in any way near together.
Feed -back in the high -frequency or
low -frequency stages may cause distortion, and without rewiring the set
it may be very difficult to remove this
trouble. Adequate screening of high frequency stages assists tremendously

and make sure that the high -frequency
component has no chance of getting into
the low -frequency side. This is more

The ltd. -Vat -ley short-wave portable
receiver, which operates from a col-

lapsible vertical aerial.

should always be employed when a
set is tuned to the local or any powerful
station, especially for loud -speaker
work.

Unfortunately, flat tuning on distant, stations is impossible owing to
the interference which may - be encountered, but the ideal receiver
would be almost infinitely flat in its
tuning to give pure local reproduction.
That is the reason why very many instruments now designed employ what
is known as " lossers " in the grid circuits of the high -frequency and detector
valves, so that, when required, a

certain amount of damping can be
introduced which will flatten the

likely to occur on the longer waves,
because the high -frequency is more
readily amplified when the frequency
is lower. It is on the Daventry range .
that the high -frequency getting into
the low -frequency may quite easily
cause trouble if adequate measures
are not taken to prevent it. By the
way, the Mullard R.C. coupling unit
incorporates a special stopper in the
instrument itself.

A Further Trouble
A further cause of trouble is that
of bad emission.

I have occasionally

been let down in this way, and after
thoroughly testing a receiver-H.T.,
L.T., grid bias, and everything I

could , think of-I have suddenly

decided to test the valves themselves.
Having taken them out, I have often
found them all right, but once or twice

there have been valves which have

tuning and enable the side bands to be
adequately amplified.

lost their emission.
This dots not often occur, but when

Unfortunately, a good set is often
spoilt by higgledy-piggledy wiring,
so that should you suffer from dis-

it does, short of taking the valve out
and testing it with a milliammeter, it
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The author has communicated with America on the set
described below; which he built up from ordinary components used in his receiver.

By L. H. THOMAS (6 Q B)
ABOUT two months ago the writer

decided that it would be rather
interesting to see exactly what

could be done with a transmitter
that incorporated receiving parts

only, worked from a dry -cell supply
such as any receiver needs, and
operated in conjunction with a very
ordinary receiving aerial.
There is, of course, nothing very
new in the idea of transmissions with
extremely low powers, such as were

used in this case, but in the entire
range of components used it was
decided that nothing should be. incorporated that was not readily
obtainable at the average wireless
shop or could not be made at home in
the course of half an hour or so.

Made in 21/2 Hours !
The little transmitter shown in the
photoaraphs is the result of these
labours, and considering that the said

chosen with special care are the valve
holder and the fixed condensers. The
actual valve holder used has not only
a very low self -capacity but extremely
long leakage paths between the pins,
both very desirable features. The
two most important fixed condensers,

that across the H.T. supply and the
grid condenser, are Dubilier Type
577 condensers, intended either for
low -power transmission or for use
in receivers employing voltages rather
higher than those, in common use.

These, again, were not absolutely
necessary at first,. but as the transmitter has constantly been in use
with an input power of 10 watts (at
600 volts) since the conchision of the
tests on very low power, it was

thought advisable to include them.

It should be understood that

or-

dinary receiving condensers of good

manufacture would be perfectly
suitable and beyond reproach.

Short Grid Wiring
The coil on the right, as seen from

the front of the transmitter, is the
grid coil, tuned by the right-hand
variable condenser.
It has been
placed in such a position that the
associated wiring is as short as possible ; the grid leaks are in front of
it and the grid condenser still farther
forward. The " grid leaks " comprise
two 100,000 -ohm anode resistances
connected in parallel, giving, of

course, a value of 50,000 ohms. The

grid condenser is the conventional
.0003, and no variation from this
value was found to yield any advantage.

The central coil is the anode inductance, to which is coupled the

labours only occupied a matter of
two and a half hours the writer considers them amply justified.

A perfectly straight receiving circuit was employed,r.the chief deviation

from normal being that both the grid
and anode circuits were tuned. (See
Fig. 1.) A few slight modifications

were later introduced, but as these
were not found necessary until the
transmitter was used for slightly
higher -power work, they have not
been shown in the circuit diagram.

Choosing the Condensers
The circuit as shown is commonly

known as the " tuned grid-tuned
anode " arrangement, and for efficiency on the shorter wave -lengths
is certainly hard to beat. Its beauty
is, of course, its simplicity, and it is
so " flexible " that it is equally suitable for a midget transmitter such as
that seen in the photographs, or a

mammoth affair with an input of

thousands of watts. It is also suitable
for use on any wave -length simply by
plugging in coils of suitable sizes.

The components that should be

A photograph of the " ' Fly -Power' Transmitter " with the aerial coil removed. The
grid coil and condenser are those to the right.
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" My `Fly -Power' Transmitter "
small aerial coil. In one of the photo-

graphs the latter has been taken

away from the baseboard, and the
position of the aerial condenser may
be seen. The reason for taking this
away from the top of the baseboard
was to allow sufficient space for very
loose coupling to be used, and also
to keep the condenser well out of the
magnetic field of the aerial and anode
coils. The whole transmitter when in
use is supported some six inches above

At the correct setting the input was

3 milliamperes with the aerial and
earth connected, dropping to 1 milliampere with the aerial coil removed.

The current obtained in the aerial
was too minute to be detected by
means of a hot-wire or thermoammeter, so that the method de-

he at once replied and reported the
signals as " R.4-5." Telephony was
attempted, the method of modulation

used being described later in the

As it stands, the transmitter was
intended for use on the wave -bands of

14-46 metres and 90-100 metres. On
the former band both condensers are
set in the position in which they are

seen in the photograph below, and
on the other both are set very near
their maximum. The setting of the

Several more reports were obtained

from British stations, all of them

A Continental Tour

a station in Glasgow was called, and

of the set.

D.C. was retained for future tests.

coupling the aerial coil and tuning it
carefully to resonance good results
were always obtained without diffi-

input could be doubled simply by

Glasgow First Time!

Nothing more need be said about
the constructional details and layout

there was any serious jamming, it was
not employed after this, and the pure

scribed above was always used and
proved quite satisfactory. If the

With the set adjusted in this manner

boxes are eminently suitable for this.

was rather more difficult to follow when

reporting signals as being dead steady
and very easy to read. On one day
seven stations were worked and five
of them asked whether crystal control
was in use.

culty.

the bench by ebonite strips. Valve

continued

article, but bad interference and atmospherics rendered this test a
failure. The power in use was exactly .3 watt (3 milliamps at 100
volts).
A few adjustments were then made,

and an lour or so after a good report
was received from 5 X D, at Douglas,
Isle of Man. An interrupter was then
used, giving a modulated note instead

of the pure D.C. note in use preand this station reported

Some days later, S M X V, in Sweden,

was called, without very much hope
of a reply, but one was forthcoming

immediately, and signals were reported as R.4 and steady. On the
same night they were R.5 in Berlin
and R.3 in Copenhagen, and three
nights later F M-8 V X, at Oran,
French Morocco, reported them as
steady R.5 on two valves.

It was particularly noticeable that
of all the stations from whom reports

were obtained, not one complained
of any difficulty in reading the signals.

The absolute purity of the note and

the ease of keying a transmitter
with such low power without produc-

ing a " chirpy " or " bubbly " note
probably accounted for this.
French Morocco at present is the

most distant country reached by

reception as " R.3 without receiver

these " one fly -power " signals, the
distance being about 1,300 miles, the

oscillating." Since this particular note

(Continued ore page 252.)

viously,

aerial condenser, of course, depends
entirely upon the type and length of
aerial in use.

Reducing Key -Clicks
When the transmitter was first
rigged up, the grid and anode circuits
were tuned accurately to 45 metres,
and a key, shunted by a 40,000 -ohm
resistance (to reduce " key -clicks "),
was inserted in the negative H.T. lead ;

100 volts, obtained from ordinary receiving batteries, were connected up,

and the input current was found to
be about 1 milliampere, the valve
used then being an L.S.5B. The
aerial boil was then coupled -up fairly

tightly, the end nearest to the anode
coil being taken to a 36 -ft. aerial and

the other end to direct earth;

On

rotating the aerial condenser slowly
distinct signs of resonance were

noticed on one wave -length by the
sudden rise in the input.

Here the aerial coil is shown in position, together with the valve that was used during
some of tke tests recorded in the accompanying article
212
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MORE ABOUT THE
'STRAIGHT LINE"FOUP
Further interesting details concerning the
operation of the extremely sensitive fourralver described in last month's issue of
THE WIRELESS CONSTRUCTOR.

By PERCY W. HARRIS, 114,1.R.E.
EADERS who have already built
up the Straight Line 1' Four
will have found no difficulty of

operating it, as the usual and rather
tedious process of neutralising, which

has heretofore been necessary in a
really efficient receiver embodying
high -frequency stages, is entirely
The most noticeable
abolished.

feature of all when operating the set
is the remarkable purity and " nearness " which characterises the transmissions from distant stations, if they
are not heterodyned by one another.
No receiver, of course, will get rid
of that trouble, and the Geneva scheme
does not seem to have been so effective
as was first expected. At the- same

time, there is a very large number of
foreign stations that can be received
free from interference, and these
give a very wide range of programmes.
It is particularly interesting to

notice how many stations are now
receivable on what was called the
"Daventry Range." Of these (of
s

course excluding Daventry), I receive

Hilversum by far the loudest. The
transmissions from this station are

and offer a very useful alternative

brought in at loud -speaker strength
after dark, and anything from fifteen

programme on Sunday afternoons.
Konigswusterhausen also comes in

to twenty stations can be picked up in

really excellent in -quality and variety,

very well and, of course, we have

Daventry and Radio -Paris. It is
rather remarkable that a long series
of tests at Wimbledon show that
Radio -Paris is always louder in daytime than after dark. The lunch-time

transmission has been particularly
clear and of very considerable volume.

After dark, so far as the conditions
at my laboratory are concerned, the
strength of Radio -Paris drops to
about half.

Frame Aerial Reception
The biggest surprise of

all is

Moscow, which I frequently hear at
midday quite as loud as after dark.
The strength of Moscow in daytime

this way on a reasonably good night.
The connection to a frame on this

seems about the same as that of Radio -

not

Paris after dark.
An excellent proof of the great
sensitivity of the "Straight Line" Four
is given by its use with a small frame
aerial. Using the frame such stations
as

Rome, Milan and Dublin are

set is particularly simple and does
involve any
constructional
changes. It is only necessary to dis-

connect the aerial and earth leads
from their normal terminals, connect the frame to these two terminals
and remove the binocular coil from
the first socket. It is then necessary

A general view of the " Straight Line " Four. showing the disposition of the components anti the arrangement of the
three screening boxes.
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More About the "Straight Line" Four continued
to unscrew the terminal No. 3 to
which the flexible lead from the
aerial is attached, remove this wire
and attach it to terminal No. 1. The
set is then operated in the usual way,

nected respectively to the loud speaker
itself. Two mfd.s. is not too big a value

for each of these filter condensers.
They should not be less than one mfd.
each. The output transformer, how-

but, of course, tuning will be very

gether as possible as it is not intended

are removed from the boxes, but

that the partition between the two

when using a frame aerial, all three
lids should be in position, otherwise
the field of the frame aerial may
interact with the receives and cause

halves of the valve holder should be
double or thick.

Binocular Coils

oscillation.

Owing to the very small space available in the second and third screening

The Output Stage

boxes there are comparatively few
binocular coils which can be used
here, but the comparatively large
space in the first box enables you to
use practically any make of coil for

If you are using a super -power valve

in the output stage, I would strongly
advise you to use some form of filter
to prevent the direct -current supply

on the last valve plate circuit from

Or one can use a choke, coil of, say,

twenty or thirty henries and a pair of
Mansbridge condensers to form a
filter output.
The method of connecting such a

When using

this type of holder the screening
boxes must he placed as close to-

comparatively stable when the lids

which may be named the Ferranti,
1 to 1, the R.I.-Varley, and the Pye.

diately compensated for by placing
small strips of metal (copper or aluminium) across the slots as soon as
the valves are in place.

much sharper.
In normal working the set will be

passing through the winding. There
are several excellent output transformers sold for this purpose, among

This slot will slightly reduce the

screening, but this can be imme-

the aerial.
ever, is the simpler of the two schemes
as it saves condensers and is a
thoroughly efficient way of achieving
one's object.
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NEXT MONTH

Several other makes of holder for
the screened -grid valve have been
submitted to the WIRELESS CON-

Full details will be given in the

STRUCTOR for test and report since the

"The Wireless Constructor,'"

the only one which enables the valves

of a remarkable new
Four - Valver with

last issue, but so far the Parex is
to be passed through circular holes
of little bigger diameter than the

One Tuning Control

are joined to the terminals marked

valve itself. A really excellent holder

loud speaker on the " Straight Line "
Four. Each choke terminal is now
connected to one terminal of a Mans bridge condenser, the remaining terminals of the Mansbridge being con-

PERCY W. HARRIS, M.I.R.E.

of the Colvern components, and this
can be used in the " Straight Line "
Four, provided, however, that the
boxes are slotted from the top.

has been submitted by the makers

I

I

I

f-

Special February Number of

First of all, the terminals of the choke

choke to the filter is very simple.

I1Ii

designed and
and described by

Don't miss this Extra Special

Number
Cut Jan. 14th:
Price 6d.

It is, indeed, quite simple to use the
ordinary six -pin coil, but, personally,
I prefer the binocular for this purpose
as the restricted field of the binocular
prevents some losses by eddy currents
in the special screening boxes.

H.T. Consumption
A very important point, particularly
for those who are embarking upon the
construction of a multi-valver for the

first time, is the high-tension consumption of this set. It is one of the
advantaa°es of the screened -grid valve

that its high-tension consumption is
reasonably low, and, of course, the

use of an R.C. valve as a detector

The L.F. end of the set before the pastel was mounted. The L.T. switch is shown

" in (le air " ready for mounting on the panel.
?:14

means that this stage itself has a very
small high-tension consumption.
In practically all multi -valve sets
capable of long-distance loud -speaker
work, two note -magnifying stages are

in use, and these, of course, are the
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NEW LISSEN LINES

LISSEN HEADPHONES
Never before was

RESISTANCE
CAPACITY COUPLING
LISSEN

it thought

possible commercially to make
headphones so light and at the
same time so sensitive. These
headphones are so light they may

UNIT

be worn throughout an evening

Provides a complete Resistance Capacity Coupling
Unit. Includes two LISSEN

Fixed Resistances and one
LISSEN Mica Condenser.
Values incorporated have
been selected as the most
suitable for general use, but
the resistances are easily
interchangeable. May be
mounted upright or flat.

4/-

without the wearer realising they
are on the head. Cords will not

LISSEN REVOLUTIONISING CONE
A combination of horn and cone in the same loud speaker.

29/6

twist or tangle but will always
hang straight down no matter
how the head may be turned,

moved or twisted. The two earpieces are extremely sensitive
and both are exactly matched in
impedance. They settle at once into
comfortable positions and may be secured there by the single move-

Fills in the missing note.

meat of a special ball ioint

8/6

LISSEN COILHOLDER

Fine degree of control to permit of extremely selective tuning.
Gear ratio selected as the best for all practical purposes. Big
knob for comfortable finger grip and wide range of movement
with one turn. No slip or backlash, coils will not move as the
result of their own weight. No flexible connections to break.
Moving block on the fight -band side, but may easily be changed
over to left -band side by following the simple instructions
enclosed with each coil holder.
Model A.
spindle (2

With 2 in. A /6
r ..

Model B. With 5,1n. <
spindle (2 way)

..

4"

LISSEN

LIMITED,

26-39, FRIARS LANE,
RICHMOND,
SURREY.
MP.naging Director : Th03. N. Cole

.211.

LISSEN

L. 4T7

S<*;$

tu#

LEADS IN RADIO PARTS
2iS

January, 1928

TH WIRELESS CONSTRUCTOR

If you want
Real Selectivity
TRY THESE

SCREENED
RECEIVERS

Inviting your

So remarkable is the selectivity of this set

Attention

that, working within 10 miles of 2 L 0,
stations within 20 metres of the London

success
THEwhich
outstanding
attended the intro-

There is a Magnum Screened Three, Four
and Five, and all are well tried and proved
circuits combining exceptional purity of
reproduction with this fine selectivity. You

wave -length
interference.

duction of the moulded case for

the Dubilier Mansbridge Condenser has enabled us to effect

whilst externally it is a most

PRICES :

pleasing piece of apparatus.
Justone other point--it'sBritish.

Screened Three
Screened Four
Screened Five

Reduced Prices:

110 15 0
£12 15 0

/15

10 0

Plus Marconi Royalties.

2/6
2/6
3/6

RHEION
C O. LT

MAGNUM

HOUSE

TELEPHONE : HOP 62.57

DUBILIER

288,BOROUGH HIGH ST.

LONDON. S.E.I

T.C.7;

Advt. of the Dubilier Condenser Co. (1925), Ltd.,
Ducon Works, Victoria Road, North Acton, W.3..

in without

MAGNUM SCREENED THREE,
FOUR AND FIVE.

from an electrical point of view
is as irreproachable as ever,

..

tuned

complete, and the cost is surprisingly small.
Send a 11d. stamp for literature and
instructions for building.

The quality of the condenser

..

be

can build any of these sets or buy them

further economies in production
which we take pleasure in passing on to you.

0.5 microfarad
10 microfarad
2.0 microfarad

can
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More About the "Straight Line" Four-continued
biggest consumers of the current sup-

ply from the high-tension batteries.
In the present set, owing to the great
magnification

given by the

high -

frequency valves, only one stage of
note magnification is necessary-indeed, everyone who has heard the
set agrees with me that the addition

of a

second note -magnifying stage
would hopeleisly overload both output valve and loud speaker, save, of
course, when one is listening to very
weak distant stations.

Super -Power Advisable
At the same time, the high efficiency

of the receiver makes it really advisable to use a super -power valve in the
output stage if one desires to get the

very best quality, and such valves
:.quire a good deal of high-tension to
operate them efficiently. For those
who are interested in figures, I may

say that the total high-tension consumption of the "Straight Line" Four,
using a super -power valve in the out-

put stage (a maximum of 120 volts
is used), is in the, neighbourhood

of twenty milliamps.

has ever used a super -power valve
with a good modern loud speaker
ever desires to go back to the older
type if he is able to satisfy the rather
extravagant, demand for high-tension.

This, of course, is the great worry
in modern sets giving good reproduction. The most satisfactory way of
all of supplying .super -power valves
is from the mains, but mains units of
good quality and reliability are still
expensive. The next best is the hightension. accumulator, then a good type

of wet Leclanche battery, and then
the largest types of dry cell. Large
dry cells (by this I mean large capacity, not merely high voltage) are
expensive, but are very satisfactory
on the whole. My suggestion for
operating this set, if you must rely
upon dry batteries and are using a

The new Ferranti meters reviewed
on antother page in this issue are also
particularly good. There is one model
which can be obtained for either panel

mounting pr use on the bench. It
has three scales, one reading up to
thirty milliamps, another to seven and
a half volts, and the other to '150 volts.

This one meter thus enables you to
measure your_ high-tension and lowtension voltages, and a1go the current
consumption of the set.

Battery Coupling Obviated
Much of the success of the "Straight
Line " Four is due to the choice of the
"parallel tuned-anode_circuit," which
enables the battery to be effectively isolated from the high -frequency circuits,
thus avoiding noxious battery coupling

super -power valve, is to use three
45 -volt units such as the very excel-

lent Columbia 45 -volt battery, No.
The interior of the
," Straight Line" Four
with valves removed.

A much better way of giving the
reader a good idea of how the demand

will affect his own source of supply
is to say that, excluding the last stage,
the set takes only five and a half milli amps. This figure will be increased

by a figure depending upon the par-

ticular output valve used.

If, for
example, a good super -power valve is
used, your total consumption- is
bound to go up fifteen or twenty milli-

amps. Do not imagine that a superpower valve will give you stations
any stronger-this is a mistake which
has led many to disappointment. A

Standard

super -power valve will handle strong
signals with practically no distortion,
whereas the ordinary small -power
valve, given strong signals, invariably
distorts considerably.

Large H.T. Required
This distortion is generally attributed to the loud speaker, but
practically every loud speaker-and
there are dozens of excellent makes
on the market-will handle without
overloading far more energy than you

will ever want to put into it. Many
people who have not heard a super.

power valve working under good con-

ditions are inclined to deny that their
present ordinary power valve distorts,
just because they have not been able
to make the comparison. No one who

copper

screening boxes are
employed in the construction of this receiver.
The variable
condensers and all high frequency components

being mounted inside
them.

4486, for H.T.2 and 3, with a separate
tapped high-tension battery of smaller

size (the Lissen 100 -volt serves excellently) for H.T.1, so as to enable

you to adjust the 80 volts on the
screening grids accurately.

A good high-tension voltmeter is

often an advantage, although not

and also simplifies layout, number of
components, and shielding. In order
that the difference between the ordi-

nary tuned anode and the parallel
tuned anode can be more clearly
understood, I have prepared two
illustrations, Fig. 1A and Fig. 1B, in
simplified form.

Fig. 1A represents the ordinary
tuned anode, from which you will see

strictly necessary. Very excellent
makes recently tested in my laboratory are the Weston, Jewell, Ferranti,
Hunt, Sifam, and Dixon One -Meter.

that the path from the plate of the

This last is a general utility instru-

different impedances, one through a
Ma nsbridge condenser on the left,

ment.
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valve back to the filament goes

through the tuned -anode circuit A,

and through two 'parallel paths of
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MORE ABOUT THE
"STRAIGHT LINE " FOUR
-continued.

which is a cross the batteries, and the
other through the battery itself. If
the condenser is suitably chosen the

path through it is far easier than
through the battery, but there is
always a proportion of the high -

frequency current passing through the
battery itself.

Above Earth Potential
You will notice that the variable
condenser for tuning the anode coil
is above earth potential on both sides,
the fixed plates connected to the plate
of the valve being at high -frequency

potential to earth and the moving
plates, while at practically earth
potential, so far as high -frequency is
concerned, are kept at a voltage above

earth potential equal to that of the
high-tension battery.

This means

that the moving plates cannot be
connected directly to earth on the
screen.

The voltages which are set

up across A and B are impressed upon

the next valve through the coupling
condenser C.

Now take Fig. 1B, which shows the
parallel tuned anode. The passage

pedance of the path through the hightension battery is relatively low,

4444*****************
*
MILLIAMPS ON
it

although not so low as that of the

It

Mansbridge condenser

*******************le

chosen, whereas in Fig. iA the- int-

Notice, however, that in Fig. lB
the moving plates of the variable

A VOLTMETER

,?(,t

WRY not alter your present volt-

condenser are at the same high -frequency and low -frequency potential
as the negative end of the filament,
which is earthed.
This means that low-tension

meter to read milliamps as
well ? It is not difficult to
convert a good voltmeter so that it
serves two purposes ; but the meter
must be reliable to begin with, and

negative, the moving plates of the
condenser and one end of each of
the tuning coils, can be connected
directly to the screen, thus greatly

The basis of the voltmeter is simply

it should be a moving -coil instrument.

simplifying wiring and screening.
It must not be imagined, of course,
that the ordinary tuned -anode method

cannot be satisfactorily used for sets

using two stages of screened -grid
valve. In fact, the commercial sets
are, I believe, using this method ;

but in order that it can be used a
radio -frequency choke and sundry
by-passing condensers have to be
inserted in additon to the gear shown
in Fig. 1A.

By using the circuit in Fig.

1

no special precautionary methods are
necessary, and the -radio -frequency
choke necessary for the parallel feed method automatically performs
the function of isolating the battery.

an instrument for the measurement of
current, modified so that it takes very
little current.
The schematic diagram of a moving -

coil voltmeter is shown in Fig. 1.
L1 is the actuating coil, pivoted
between the poles of a permanent
magnet so that it swings round when
a current is passed through it. In
series with this is L2, a coil of high
ohmic resistance. The resistance of
L1 is made as low as possible.

Easily Converted
In a millianameter the high-resistalice coil is omitted. All that you
have to do therefore to convert the

voltmeter to read milliamps is to
The positions of the large by -pus, ean,lcnscrs can be clearly seen in this photograph.

for the high -frequency current from

the plate of the first valve to the
filament is through the coupling con-

denser C3 and through the tuned

circuit on the right down to the filament. The D.C. high-tension 'supply,
you will notice, does not pass through

the tuning coil at all, but from the
battery through the radio -frequency
choke to the plate.

Simplified Wiring

The battery and the

radio -fre-

quency choke are, it is true, in parallel with the tuned circuit, just as the
Mansbridge condenser was in parallel
with the battery, but the impedance

of the path through the radio -frequency choke and the battery is extremely high if the choke is suitably

4McMTg%i5GGO 22g0t231..G

make one of the connections between
L1 and L2, instead of to the ordinary
terminal. The best way to do this in
practice is to fix a third terminal on

. the case of the meter, connected to
the common ends of L1 and L2. Be
careful to .see that this terminal is
19sE3i813W; eg1'+ilagec3920 ' insulated properly from the case,
445

SHORT-WAVE SUCCESS

SIR,-Having built your Daventry
to Pittsburg receiver and many others
I thought that I would let you know
of my splendid results with it. I am
now only fourteen and was naturally
delighted when on the first night of

completion I received PCJJ on the
loud speaker.

I have built over a score of your
sets, and I have never had one to fail.

In addition to P C J J, I have had
amateurs from all parts of the globe.
Yours sincerely,

J. W.

Hull.
213

if this is of metal, and take particular
care not to disturb the moving -coil
mechanism.

To calibrate the meter you will
have to borrow a

milliammeter.

Connect the two meters in series
in the anode circuit of a valve
receiver, and check the readings on

your own meter against the scale
readings of the other meter. You may
need to make new scale marks on the
dial of your meter. In a 0-30 voltmeter whch I recently altered in this
way, -each division of the volts' scale
records

milliamp.
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Brandes Radio Products offer you an exceptional range,
of the
HIGHEST QUALITY
Brandes are constantly introducing

I

new and effective instruments to
meet the public need. Their manufacturing principles are controlled

by their chief aim-to give the

greatest value for money. Firstclass materials, ingenious conception, brilliant workmanship, and a
definite guarantee, make the prices
asked look ridiculously cheap.

THE ELLIPTICON

THE BRANDOLA

95: -

57/6

THE BRANDESET ILIA

THE TABLE CONE
39/6

E6 : 15 : 0
(Royalty, values and accessories extra).

THE TABLE -TALKER
30/ -

A similar receiver with Battery
Compartments incorporated in the
Cabinet

£8 : 5 : 0

(Royalty, valves and accessories extra).

tz

ACCUMULATORS
R.B.Io 5/6 R.B.20 9/ -

* Send coupon below for FREE
illustrated catalogue, mentioning
any particular instrument in
which you are interested.

MATCHED TONE
HEADPHONES

Brandes

53/6

RADIO PRODUCTS
Brandes Limited 2-3, Norfolk Street, Strand, IV .C.2.

I BrandeS
AUTHORISED
I.

VARIABLE CONDENSER

RADIO DEALER I

(.0003) 551- ('0005) 15/6

Brandes Ltd.,
2/3, Norfolk St., Strand, W .C.2
Please send sue your free illustrated catalogue.
Name
Address

WC.]
Brandes products are only obtainable where you see this sipu.1
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L.F. TRANSFORMER
(1-3) 15

(1-5) x5/6
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m onenlY of giSDlinclion 6 ...2c/ciltc/

"ROYAL SUPER"
Made by Thordarson

Realistic tone qualitythat elusive but much
talked -of characteristic of
radio reception-can be
obtained only through the

use of apparatus of the

loth and workmanship. For years Thordarson
Transformers have been the choice of many discriminating manufacturers of quality receiving sets. Follow
their lead. If you enjoy good music fit Thordarson's !
Made in one Ratio only-for all stages. Housed in handsome metal casing. Size 21" X 2i" X 3". Weight 2 lb.
Type R.200. Audio -Frequency Transformer obi f
finest Ms

Price, post free, di&

Thordarson Choke. For Filter Circuits and as an
Output Choke. Has the same outward appearance and
size as R.200 and is similarly housed. Current carrying
capacity 80 mil& Inductance 30 henries. Type
8.196. 30 -henry Output Choke. Price, post free,

121

Low Frequency
Telephone :

Transformers

Regent 3160

Telegrams :

200;2, REGENT STREET,

"Pleasingly,ccy,.

(6 lines).LONDON, W. I .

Two years ago we decided upon
the design of this Transformer,

but the cost of turning out a

component capable of so high
a standard of performance was
prohibitive. Since then, how-

we have so lessened
manufacturing costs that it is
now possible to produce it at

ever,

an economic price.
The windings of heavy gauge
wire are sectional, giving a very

The
low distributed capacity.
coil is of "Stalloy " while the

case is
284
285

Bakelite."
3 to I Ratio
6 to I Ratio

Transformer
Multi Ratio (Ratio
I'8, 3, 314 4'5
and 6 to a)
..
L.F. Choke
Triple Impedance

ix . 2
ix . 5 .
.

Al RMAN___

6
0

0'5

ohms.
or

0'30 oh ms

17 -jewelled lever. Screw case
back and front.
12- or 24 hour dial. Guaranteed. Post
free 21/-. Also in wrist style
and silver.

The
original vibration -proof watch

L.F.
Variable Resistor.

AIRMAN

DESPATCH RIDER
Complete with strap.

tested by famous riders in

T.T.

£1.7.6
ix .o.o

Races.
Guaranteed.
12- or 24 -hour dial.

Two Speed Dia'.

FIFTY MODELS

With Station
Recorder

91 -

There are over 50 models of
Services Watches and their variety

is such that a model for almost

Send 1',d. in stamps for the new Bouyer-Lowe Catalogue

every occasion or vocation can be
bought from amongst them.

Already they are in use in practically every part of the world.
There are three ranges: (1)Sports,
and (2) Presentation for men,

and (3) Presentation, for
Each range is
ladies.
separately
illustrated.
Send now for Cata-

BON4Ye: I r° OWe

logue giving No. or
Nos. required.

4,

0.9
c
4'411'

qafig

AO
%

BOW YER-LOWE

CO,

LTD.,

Luminous

LETCHWORTH@

12-

hour dial °Mu.
Port Free, 1716

511

220

FREE
Ro

't'+$.

%)8

e

.,<1

Um, this coupon
for catalogues.
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HAPPENINGS
AT SAVOY HILL
By

OUR SPECIAL COMMISSIONER

Broadcasting in 1928
THERE is no doubt that 1927 saw a
marked improvement in the
average B.B.C. programme. The

range of material was considerably
widened, while more discrimination
was shown in the construction and
selection of programmes. The running commentaries, the increase in
controversy and the improved news
bulletins are welcome additions. As

for 1928, those who are watching
carefully the growth of the new art

hope that we shall see an early

mommommilimi

Reith will not be with the B.B.C. at

appropriate post at the B.B.C. The

the end of 1928.
This, of course,

influence of ignorant reaction and
ingratitude was too strong for the

will be a great

loss, and one which the 'Governors
will have difficulty in making good.

It has been stated by at least one
Governor that their present intention,

moment.

" Dick " Sheppard was

just the Man for the B.B.C., either

to run its religion or to help it
with programmes generally.
But

in the event of Sir John going, is to
split up the work into five parts,
each Governor accepting complete
responsibility for his or her section.
For instance, Lord Clarendon would

after monthS of negotiation, marked
by misrepresentation and shuffling,

look after administration, Mrs. Snowden programmes, Dr. Rendall reli-

whom I have discussed it seemed
keen on the idea. It is known that

nothing has emerged..

There is some mystery behind it.

Every official at Savoy Hill with

restoration of some of thew," peaks "

which were so attractive during the
days of the old company.
During 1927, right up to and includ-

ing Christmas, the B.B.C. pretended
that it was providing the customary special programmes on the .appropriate occasions. But those listeners who compare this year's
Christmas programmes with those of
preceding years will find a curious
decline in distinction. This is a pity,
and should,be remedied. If the B.B.C.
will consult its own interests, it will

arrange during 1928 at least three
really outstanding programmes, in-

, eluding artists of the calibre of
Chaliapine and Sir Harry Lauder.

New Blood for Savoy Hill
The new Governers have now been
at work for a year. Apart from some
changing about, they do not seem to
have undertaken any reorganising of
the staff of the service. It is believed,
however, that important changes
will be made in the New Year. For
'

instance, rumours about Sir John

Reith are so persistent as to give the
impression that there must be some

Mr. Pereira! Westerman (right), the well-known author, tours the rivers of England
in his private barge, which is fitted up with a wireless receiver and loud speaker.

gion and education, Lord Gainford
publicity, and Sir Gordon Nairn

small residue of truth in them.

finance and accountancy.

Those who know him declare that
Sir John had no intention of remaining with the B.B.C. after he had set

are paid for full-time service, and

the new Governors on the right course.
He is only happy when he is retrieving
an apparently desperate situation. The

control and management of an established public service merely irritate
his restless ambition. There is a substantial possibility that Sir John

The theory upon which these proposals are based is that the Governors

Sir John Reith is a personal friend of
" Dick " Sheppard. What sinister
influence intervened ? The B.B.C.
has suffered a very serious set -back,

which can only be repaired by the
reversal of the decision.

should really work as hard as any of
the staff at Savoy Hill.

Empire Broadcasting

The. Dick Sheppard Fiasco

The B.B.C. deserves congratulations
for taking its medicine so well in con-

I regret to report the failure of my
effort to secure the appointment of
the Rev. H. R. L. Sheppard to some

nection with Empire Broadcasting.
The transmissions from 5 S W are
already a great success. The next

221
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Happenings at Savoy Hill continued
stage is to put these transmissions on
a service basis. So rapid has been the

progress lately, that this should be
possible as early as, March.

European S.B.
Second only in importan2e to the
advent of Empire Broadcasting in
actuality comes European S.B.

The

B.B.C.'s repeater stations are now
installed right across Europe, aria,
before long, certainly before the beginning of next season, liateners in
Great Britain will receive relays Of.
Berlin and Vienna as easily as Manchester listeners now receive relays
from London. This is an important

step and another, subject

of con-

gratulation to the B.B.C.

Facing the Music
B.B.C. finances will be subjected
this year to ruthless scrutiny. For
the first time, Parliament will have
a chance of considering a B.B.C.
balance -sheet.
Under the charter
the. Postmaster -General is required to

make an annual statement to Parlia-

A travelling broadcasting studio used on the Chicago -St. Paul railway during
recent tests in broadcasting.
finance will be communicated remains
ment at the time the Post Office Vote

is taken. To what extent details of

to be determined. It will be interest-

ing to know whether the promise
given by Lord Gainford two years
ago has been carried out. The then
chairman of the B.B.C. said in 1925

that the administrative charges had
stabilised and would

not be in-

creased either actually or in proportion to income.

Inquiries at Savoy Hill on this

point have elicited no definite replies.

It is understood, however, that the
position is virtually the same. If so,
it reflects the very greatest credit

upon the ability, foresight and acumen of Sir John Reith:
###
.4-+

#

#

Another "Constructor"
Success

a

a

##

11 -***.o4-14-$44

Sari, I wish to let you know that
I have built your New Family Four.
I have had a few sets, but
this one tops the lot. As you will
note I am only one mile from the
Manchester station; but I can tune
out 2 Z Y without a trap, and

receive

a't,

full

loud -speaker

strength : 5 G B, Frankfort,' Dublin,
Newcastle,

Liverpool,

Leeds -Brad-

ford, Sheffield; and four more,foreign
stations, without any signs of
Manchester.
Making adjustments on the nineteen -valve receiver and amplifier installed in the
Respectfully yours,
Lambeth Hospital. It supplies 2,000 headphones and 80 loud speakers with either
E. L.
Salford, Manchester.
broadcasting or electrically reproduced gramophone records.
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THE SOURCE OF OWEIV

t.

THERE is limitless power in nature-in the vast
coal beds, mighty waterfalls, great oil wells.
There is great power also in the chemical generation of energy in the Lissen New Process battery.
Not only great energy, but energy which is long
sustained and smooth flowing all the time you
use it, never a sign of ripple in it, and never a trace
of noise. That is why you get such clear repro-

duction when you use the Lissen New Procesi
Battery, and that is why you find that your reproduction is as true and clear at the end of thy
longest programme as it was at the beginning,
hours before. No other battery yields such power
-no other battery in the same way yields such
oxygen for your valves, because no other battery
embodies the new process and chemical combination which Lissen alone uses because Lissen
alone holds the secret.
Next time you want a good battery ask for Listen
New Process in a way which shows you will take
no other. Ten thousand dealers sell it through the
country at a price which brings it within the reach
of all.

60 volts (reads 66)

.. 7/11

100 volts (reads 108)
9 volts (grid bias)

..

.

12/11
1/6

,/s.'411
ihj /

14/Lit.:

ussiNzTABAntry

LISSEN LIMITED, 26-30, Friars Lane, Richmond, Surrey.
llootoging Director:: THOS. N. COLE.

223

L 516

January, 1928

THE WIRELESS CONSTRUCTOR

Have you tried this
new Lewcos Coil
The range of I,EWCOS Centre Tapped Coils-already popular among experienced constructors for their high efficiency

-has now been completed. Wound with Litz wire, they
give greatest selectivity at a moderate price. All coils are
identical in external measurement. Obtainable from radio
dealers everywhere.

I"LEWCOS

MiTs
LEWCOS CENTRE TAPPED COILS (Pro ected Type)
b, Tapvci
X200
X60
300
20
.. 25 35 40 50 60 75 100 125 150
Coil No...
593
042
188
493
565
'595
.. 73 90 126 151 188 231 297
.00003 mfd.
141
0
391
1410
2005
.. 160 225 283 316 391 500 652 995 1180
00025 mid.
1960
555
1960,2755
.. 225 300 386 '432 555 680 885 1330 1625
'0005 luta
4/9 7/.
5/3
3/6
Price
The LONDON ELECTRIC WIRE Co.& SMITHS Ltd.
Playhouse Yard, Golden Lane, London, E.C.I.

CENTRE TAPPED

(Ppotected Type)

Patent No. 27/384

7

COIL

THE BEST TIP FOR 1928

USE FORMO COMPONENTS

FORMO - DENSOR LOG (or Mid -Line)
A sound variable condenser

which fills a long -felt want.
Specially designed to take the
place of the hitherto generally

used Fixed Condenser.
use as:

For

Neutralising Condenser
Aerial Condenser
Grid Condenser
Reaction Condenser
Phasing Condenser
Tone Control Condenser

Full Catalogue free on request.

CONDENSER

Mounts either Panel cr Baseboard.

'00035
'00025
'0005

10/6

each

The most Scientific Condenser yet
produced. Perfect in every detail
of construction and performance.

SEND FOR COPY of the FORMO HANDBOOK
with 2 Blue Prints, etc. Post free, I

-

The FORMO Company, Crown Works, 22, Cricklewood Lane, London, N.W.2.
.4111111111

ARTCRAFT RADIO CABINETS

Cliff THIS OWT

NEW 1928 MODELS.

BRITAIN'S BEST VALUE.

FOR
CAIN M ETS
and post to us for new FREE list illustrating

AMERICAN POPULAR TYPE (as illus.)
Panel

Baseboard
Depth
9 x 6 x 6
10 x 8 x 6
Size

12
15

X

8

X

x 8 x

8

Price is

.Oak
6

8
12
14

0

-0

0
0

Cabinets as shown in "Wireless Constructor,"

mahogany
10 0
12 0
16 0
19

tivo

etc., etc.

NAME

0

ADDRESS

Baseboards Free.
Hinged Lids 1/6
extra. Add 1"- for crate. All Cabinets
sent Carriage Paid.

(Write in block letters, please.)

PANELS FITTED AT STANDARD

PRICES.
Obtainable trots all dealers ar direct from

CARRINGTON Mfg. Co. Ltd.,

W

The Artcraft Company,

FREE

156, Cherry Orchard Rd., Croydon

Sanderstead Road. South Croydon

CATALNE

CUE

Camco Works,
Telephone: Croydon o623 (2 lines).
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The HIGH .POWER SCHEME
WHERE -ARE WE ?

3. The fewest number of persons,
seeing that requirement (2) is probably
impossible, must be found in C
service area, or in " wipe-out " zones.

A C service area is one in which a
listener will be subject to interruptions
from spark sets, trains, atmospherics.

etc., but in time should be assured
of an eighty per cent service because it
is hoped,that much interference under
the above categories will be eliminated

at the source.

Question of Interference
By a Correspondent.
EVERYONE has heard of the Regional
Scheme. It has been talked

about and written about more

than any topic

of wireless policy

during the last year-with the possible
exception of Empire broadcasting.

The scheme, in brief, deals with
the reorganisation of the present
means of distributing programmes,
and the general modernising of existing methods of transmission. On
paper the scheme has been worked
out in detail, and Captain Eckersley
and other prominent B.B.C. officials
have explained it in almost as much
detail ---even to the extent of a long
article in the B.B.C. Handbook.
-It is that article, however, which

Now these essential conditions may
be briefly set out as follows :
1. Ten wave -lengths alone are
available (nine medium, one long).

Three "Service Areas"

Listeners within a " wipe-out " area
can be absolutely guaranteed a service
from the local station whatever
(within obvious limits) the sources of
extraneous electrical interference, but
will find a difficulty in hearing
foreign stations unless equipped with
the more complicated forms of
receiver.
4. Densely populated areas should
lie within an A service area. A listener

2. The whole country must be
covered by such a field strength. within an A service area can be

that it can be considered to lie within

a B service area. A " B " service
area is one within which a listener
can be guaranteed crystal reception
with a good outdoor aerial, but will
be at the mercy of the worst types
of interference which occur in, perhaps,

guaranteed service even if he lives
near the usual sources of electrical
interference - namely,

trains

and

medical apparatus, etc.-and he will
have a good chance of reception
With properly designed apparatus.
5. There should be a minimum of

five per cent of the cases normally change of existing field strength in
met.
changing from the old to the new ;

has drawn the attention of many
readers to the fact that, in spite of

much explanatory matter, the scheme
still remains --or appears to remainin a very nebulous state. This impression seems to be widely held ; it
may, of course, be due to the obscure

way in which the author of the

Handbook article has handled his

subject, for there is no doubt that
the article is worded in such a way
as to leave the average reader in a
highly befogged condition, and with

the view, rightly or wrongly, that
the B.B.C. is rather puzzled itself as
to the modus operandi to be adopted
when putting the Regional Scheme
into actual practice.

Several Variations
The latter does, not unnaturally,
present problems. The trouble is that

there are several variations of the

scheme ; and the one chosen should,

from the ideal point of view, fulfil
certain fundamental conditions. But
when those conditions are examined,
in conjunction with the Regional
Scheme and its variations, it will be

found that no one variation of the

Capt. Plugge's Standard ear

Aether Ill," in which this well-known experimenter

touredthe Continent. The ear was fitted With an elaborate radio outfit
scheme can be made to fulfil all the' recently
(mite the frame aerial) and much data regarding reception conditions on the
fundamental conditions.
Continent was obtained.
225
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The High -Power Scheme-Where Are We ? continued
that is to say, there must be a minimum change in signal reception
strength.
6. The maximum number of persons must be able to receive alternative
programmes on the simplest and most
.easily -handled apparatus.

The scheme must be efficient

7.

and economical.

There shall be a minimum of

8.

interference with existing wireless
services.

It is upon these-conditions-which

has, as yet, any definite plan in mind.
And if there does exist a definite plan,
does it fulfil the eight essential conditions set out above ?

Question of 5 GB

then the stations must be few in
number and of high power, and they

must be built in lonely parts of the
country. Yet, in accordance with
item 4, they must be erected in large

actual practice will
differ-perhaps considerably-from
the scheme as set out on paper.

Read "POPULAR WIRELESS"
Britain's Best Radio Weekly.

The Scheme has been approved, in

principle, by a Committee of Independent Experts, and by the -Post
The result of the latter's
Office.
approval

article

limited

r

number

of

high-powered

book article states :
" It is impossible at. present to
state definitely what will happen

either to stations or transmitters
at existing B.B.C. centres."

This seems to indicate pretty clearly
that the Regional Scheme is still very

much in the air, and that a definite
and practical plan has not yet been
decided upon. We suggest that the
B.B.C. should issue for publication a
straightforward and completely candid statement on the whole subjeCt.

Statement Required
Listeners-and especially members of
the trade-find this indecision about
the Scheme very disconcerting. A

definite outline of policy-even if it
drastic revision of the
Scheme-would be welcome, so long
as it does definitely clear up present
misapprehensions as to the B.B.C.'s
attitude to the scheme.
means a

stations.
above

time now, the author of the Hand-

5 G B -generally

stations which would eventually replace the present low -powered local

referred to deals at some length with
various alternative schemes, but there
is no indication that the B.B.C.
II

was

thought to constitute the first of a

No Definite Plan?
Handbook

system on modern lines ; but, although
5 G B has been in operation for some

in

Scheme

cities.
The

sation of the B.B.C.'s transmitting

It is quite likely that the answer
to that question is in the negative ;
but in any case it is obvious that,
while ideal on paper, the Regional

may be likened to the essential

foundation stones-that the Regional
Scheme must stand or fall. But the
reader will at once note that if conditions 1, 2 and 3 are to be observed,

obtain data for the ultimate reorgani-

5 G B, although termed " Experimental," is likely to continue to
function indefinitely. Its raison d'être
was, according to. the B.B.C., to
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carries on the. tradition

Throughout history there are many landmarks of British Engineering
Skill. In the development of wireless, " Cyldon " will be handed down
as the pioneers of Better Condenser Manufacture.
Since the earliest days of broadcasting " Cyldon " have led the way, not
only in quality of manufacture, but in actual scientific design.
" Cyldon " condensers have been imitated but never equalled and to -day
are used by all leading authorities. That in itself is good reason why
you should fit them on your set.

" CYLDON " THUMB CONTROL CONDENSERS
" Cyldon " Thumb Control Condensers consist of one, two or more

11111[1111!411111111411'1,,,,,,,

" Cyldon Log Mid -Line Condensers (Square Law can be supplied if required) mounted on a stout aluminium angle -plate bracket. Mounted flush
to the panel, the angle bracket forms a very effective anti -capacity shield.
Rotors, Stators, and Anti -Capacity Earth-plateare all electrically separated.
The Bakelite Control Drum is provided with detachable scales, reading from 0-180
degrees, and projects just through the front of the panel, the milled edge giving perfectly
smooth control on a diameter of 4 inches equivalent to a vernier drive.
Each outfit includes a panel plate with hair -line indicator, a steel drilling template
and very precise instructions.

PRICES :

SEMI -SHIELDED SINGLE MODEL
Capacity
mfds.
'0005

'0003
'00025
0002

Catalogue
No.

IT5
IT3
IT25
IT2

SEMI -SHIELDED GANG MODEL
Catalogue
No.
'0005

Price

£

s.

d.

1

2

1

1

0
0
6
0

1
1

0
0

Type
2 gang

Price

£
2

2

'0003

3

'CO05

2
3

'0003

3

N.B. This condenser is shielded between units and not as

s.

d.

7
5

0
0

9

6
6

6

hown in illustration.

Write for this " Cyldon " Booklet

Semi -Shielded Single "Thumb Control?'

' l'ho,e
ENFIELD
=o; t, 2.

Every wireless constructor will find much of interest
in this booklet, entitled
Concerning Variable'
Condensers." It has been prepared by our experts
for the guidance of constructors and a FREE
Write to -day.
Copy will he sent you on request.

SYDNEY S. BIRD & SONS, LTD9
Cyldon Works, Sarnesfield Road, Enfield Town, Midd.

,CAPACITY,
ENFIELD."

Sole Australian Agents: E. V. Hudson.
Contractors to the B.B.C.. H.M.R.A.F., H.M.O.W. and all the leading manufacturers of quality receivers.
Sole Indian Agents . Bombay Radio Co., 73-75, Queens Road, Marine Lines, Bombay 2.
55-57, Charlotte Street, Brisbane, Queensland.
Gi.oroll
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THE proof of the pudding is in the eating.

S

Not for

nothing have the leading Radio technicians used T.C.C.
Condensers in most of the successful Sets during recent
years. Not for nothing have the foremost Set manufacturers
followed suit. And now -not for nothing has Cossor specified
T.C.C. Condensers for use in the famous "Melody Maker."
The reason? Just that T.C.C. has been found, in use, to be
the utterly dependable Condenser.
T.C.C. Condensers come
in all capacities -each one

guaranteed up -to -the -hilt.

Mansbridge from '005,

1/8 to 10 mfds:, 18/6.
Mica from '0001, 1/10 to
*3 mfd., 21/6.

Condensers

Telegraph Condon.
s -r Co., Ltd , Wale,

Farm Road, North
Acton. London, W.3.

1 9916
ANAAVAUAA

AAAAA
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INVALUABLE TO EVERY AMATEUR & CONSTRUCTOR

"POPULAR WIRELESS" BLUE
of Tested Circuits

PRINTS

The following is a list of the " P.W." 6c1. Blue Prints for Constructors in stock showing the different circuits available.
P.W. BLUE PRINT
Number
16. H.F. (Tuned Anode), CRYSTAL DETECTOR AND L.F.

P.W. BLUE PRINT
r.

Number

DETECTOR VALVE WITH REACTION.
2. UNIDYNE DETECTOR VALVE WITH REACTION.
3. 1 -VALVE L.F. AMPLIFIER.
4. CRYSTAL DETECTOR WITH L.F. AMPLIFIER.
5. H.F. (Tuned Anode) AND CRYSTAL, WITH REACTION.

17.

(Transformer Coupled, without

18.

7.

1 -VALVE REFLEX WITH CRYSTAL DETECTOR

19.

8.

(Tuned Anode).
1 -VALVE REFLEX AND CRYSTAL DETECTOR (Em-

6.

H.F. AND CRYSTAL
Reaction).

9.
10.

11.
12.
13.
14.
15.

(with Switch for Last Valve).
CRYSTAL DETECTOR WITH TWO L.F. AMPLIFIERS
(with Switching).
1 -VALVE REFLEX AND CRYSTAL DETECTOR, with
1 -VALVE L.F. AMPLIFIER, Controlled by Switch.

H.F. DETECTOR AND L.F. (with Switch to Cut Out

the Last Valve).
THE 2 -VALVE LODGE " N."
" THE GUARANTEED REFLEX."
THE 1 -VALVE " CHITOS."
THE " SPANSPACE THREE." Three -Valve Receiver
employing 1 Neutralised H.F. Valve, Detector with
Non -Radiating Reaction Control, and 1 L.F. Valve.
25. 2 -VALVE REINARTZ (Det. and L.F.).

21.
22.
23.
24.

ploying H.F. Transformer, without Reaction).
H.F. AND DETECTOR (Tuned Anode Coupling, with
Reaction on Anode).
H.F. AND DETECTOR (Transformer Coupled, with
Reaction).
DETECTOR AND L.F. (with Switch to Cut Out L.F. Valve).
DETECTOR AND L.F. UNIDYNE (with Switch to Cut
Out L.F. Valve).
2 -VALVE REFLEX (Employing Valve Detector).
2 -VALVE L.F. AMPLIFIER (Transformer Coupled, with
Switch to Cut Out Last Valve).
2 -VALVE L.F. AMPLIFIER (Transformer -Resistance
Coupled, with Switch for Cutting Out Last Valve).

26.

A " STRAIGHT " 4-VALVER (H.F. Det., and 2 L.F.

27.

A " MODERN WIRELESS " 4-VALVER (2 H.F., Det.,
and L.F.).
A " MODERN WIRELESS " 5-VALVER (H.F,, Del
and 3 L.F.).

-4-

-4.

with Switching).
28.

414!-:

-4-

" POPULAR WIRELESS " BLUE PRINTS 6d. EACH
All orders for them Blue Prints should be sent direct
Street. London. E.C.4

to

the " Popular Wireless" Querres Department, Fleetway House, Farringdon

enclosing a stamped addressed envelope and a postal order for 6d for each Blue Print Ordered
0frAkt,

01W*

I
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CHATS AT T
WORKTABL
Some easily made screens for
H.F. stages.

By R. W. HALLOWS, M.A.

Providing Adequate Screening
TAE provision of effective screening,

especially in circuits which incorporate the newfour-electrode
valves, has assumed such importance

of late that I make no apology for
devoting the whole of this month's

form of carefully made metal boxes
completely closed at top, bottom, and
sides.

First, as regards the question of

suitable metals. There are two which
will especially commend themselves
to the home constructor. These are
aluminium and copper. The advan-

tages of aluminium are that it

Z737

is

exceedingly light, and that it is very
easy to shape or to drill. On the

For working sheet metal the tools
required are a pair of tinsman's
shears, a large soldering iron, a sharp
scriber, a set -square, a wooden mallet,

and a block of wood for shaping
This block, whose use is
illustrated in Fig. 1, may be a piece

purposes.

1739

other hand it cannot easily be soldered.
Copper is almost as easy to work, and
ALL ST

if a suitable iron is used there is no
difficulty
joints.

about

making soldered

The Tools Required
If, then, simple partitions are to be

used, aluminium of about No. 20
SCR/,3E0

ZbV4
176 1
TE USE OF THE /114z LE 7& 5/1APineC BLOCK .

' Chats at the Work -Table " to con-

structional problems that arise in
connection with it. It is now realised

that to screen coils or transformers
alone is not sufficient.

Aluminium or Copper
In order to avoid stray couplings
and to ensure the proper working of
high -efficiency radio -frequency circuits it is desirable to enclose the
whole, of each such circuit in a

compartment of its own, containing
the valve, the coils, the variable con-

gauge will be found excellent for the
purpose. Where, however, it is a
question of more elaborate screening,
I would advise the use of copper of
No. 12 gauge or a little thinner.
Probably the most economical way
of purchasing sheet metal is to obtain
it locally from a manufacturing iron-

It can then be bought by

monger.

the pound, and no charge is usually

made for cutting out pieces to the
sizes required by the purchaser.

compartments had better take the

s6

of deal or similar wood four or five
inches square- in section and about
twelve inches long.
Any fairly light hard -wood mallet

will do, but it is important that its
faces should not have been badly
dented by previous misuse. When it

is desired to bend a piece of sheet
metal at right angles, the method is
as follows :

2736

-SCREEN

22..?
EBONITE
GOG111117110111,7

r

densers, and other components. Where

only one high -frequency circuit is
used a simple partition may suffice,
but should there be two or more, the

gAS580ARD

EtsaY MADE SCREEN/MS 131117777A11

F'4

.5

A76.2.

/Nsaz,orkra Sushi t--og ZEADS

Preliminary Preparations
Begin by flattening out the sheet
by tapping it with the mallet. Then
make a deeply scribed line at the
place where the bend is to be. Lay
the sheet upon the shaping block so

that the scribed line coincides, as

seen in Fig. 1, with one of the upper
long edges.

Now bend the metal gently round
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Chats at the Work-Table-continued
by means of the mallet, and finally
square up the bend by beating until
the sheet lies evenly upon two faces
of the shaping block. Before you
undertake any job of shaping I would
recommend you to have a little preliminary practice with some pieces of

tial that all parts that are to be
soldered should be thoroughly cleaned
before the work is attempted.

Nothing is 'better for this purpose

than fine emery cloth used in one of
the holder -pads previously described
in these notes.
Both sheet copper and sheet aluminium are exceedingly easy to drill,
so far as the actual getting of the tool
through the metal is concerned, for
they are both quite soft. There is
one trouble that does arise, and this

is that the drill is apt rather to tear
its way out on the exit side, leaving a
raised rim. This kind of burring can
.54444L HALES Pox, Ar/N6- SCREWS
iger/Ne OUT AND CUMNO A P4R77710,,V.

/Ca 4

scrap metal-odd pieces cut from old
tins will do very well for this purpose.
It is not the slightest use to

attempt to solder sheet copper with
a small, light iron. Such is the

be minimised by using a piece of
hard wood, such as teak or mahogany,

as a drilling block, and also by the
use of really sharp tools that do not
require excessive pressure in order to
make them cut. Nothing blunts steel
tools like ebonite.

thermal conductivity of the metal
that it draws heat from the ,iron with
amazing rapidity. Unless, therefore,
the latter is of largish size it becomes

almost instantly too cool to allow

proper work to be done. The solder
to flow properly, merely
forming unsightly blobs and lumps.
refuses

I would recommend that the iron

should weigh not less than six or
eight ounces, and it must, of course,

be kept clean and properly tinned.
If you can use a still heavier iron, so
much the better. For soldering the
je;s+s of screens a flux that will make

soar flow easily is essential, and it
does not greatly matter if it has
/0* -0.-A-- 3
I

I

Beni

.4zowG

f

5rozw,

Zetzs

000Lo"ftao.00

TeePaivrnavaircor Zje Hag/zewrAz 114e
fixli45 BEEN ',AWE 8 TNE /1/E7AL. /SNOW READY
70 BE BENZ'

A Simple Method
There is a still simpler method
which can he used quite well. Let the

tubing be / in. as before, but use a
This will go on quite
easily, and though it will not cut a

A -in. die.

full thread, it will still make one that
will suffice for the purpose. Since

standard Whitworth dies cut forty
threads to the inch in both fin. and
2 -in. sizes, fin. nuts will go on quite
Ordinary brass or steel Whitworth nuts may be used for clamping
the insulating bushes to the screens,
or ebonite nuts can be used by drilling
well.

and tapping fin. holes in a piece of
ebonite / in. thick, and then cutting
out squares with fin. sides.
Fig. 3 shows a simple partition in
position in a receiving set. The partition is secured to the rear edge of the
74

The drills needed are No. 25 morse
for making 4 B.A. clearance holes,
in.

for making

holes for the

insulating bushes that will- be dein. for making
scribed later, and
the holes for variable condenser

bushes, etc., where complete screening

boxes are used.

ZOL 'u ct/mNGZARGE.66.1.Es.

To 'these may be

added a No. 30 morse drill for making
holes for wood screws.

An Effective Insulator
Fig. 2 shows an easily made but

very effective insulating bush for
passing leads through metal screens.
It consists of a piece of i-in. ebonite
tubing I in. or 4 in. in length, screwed
thread. There is no difficulty about

putting on the thread if the job is
undertaken in the following way.
First taper off the tube slightly towards one end with a fine file.

Next

slightly corrosive properties.
For
this reason we can use fluxes that are

insert into it a piece of ebonite or

not permissible for making connections between leads or between leads
and terminals in wireless circuits.
There is actually nothing better than

Clamp the tube up in the vice-the

killed spirits or one of the ready-made
liquid fluxes, such as Baker's Solder-

i.e.

ing Fluid.
Sheet copper when bought is nearly
always dull and oxidised. It is essen-

clogged with ebonite chips.

required, so that the expense is small.

externally with a /-in. Whitworth

0

that the holes in it do not become

not more than three or four will be

/

A Heavy Iron Best

N-3

Separate Drills
I would recommend, therefore, that
separate drills should be kept for
work on sheet metal. After all,

further simplified. Turn the die on,
taking care to go straight, and seeing

metal rod whioh is a good push fit.

Ra6.

baseboard by screws or small brass
nails driven through holes drilled in
the overlapping flap. It is fixed to
the upper surface of the baseboard by

means of another flap turned up at
right angles, and it may be secured
to the panel by three or four 4 B.A.
bolts.

Cutting the Screens
Fixed in this way it is perfectly
rigid, and acts as a support for the
panel. In Figs. 4 and 5 are seen the
ways in which the metal is cut out
and shaped. The dimensions given
are suitable for a baseboard 10 in. in

it from

,width and for a. panel rising 7 in.

Use a die with a good " let in "-

above it, but they can, of course, be
altered to suit any particular requirements. Cut out (or obtain ready cut)
a sheet measuring 16 in. by 74 in.

rod inside will
splitting.

prevent

well tapered at one side-and

expand it as widely as possible by
means of the adjusting screw. If
you have a die holder that will take
a collet guide the job will be still
230

With a scriber and a set -square
mark deeply the lines

AB and

CD, which will be at the corners of
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THE

FERRANTI

TRICKLE CHARGER
k INCORPORATING THE WESTINGHOUSE METAL RECTIFIER)

FOR CHARGING L.T. ACCUMULATORS AT HOME
FROM ALTERNATING CURRENT MAINS.

PR ICE 55/0)

Will charge your accumulator at home at negligible cost.

2)

Eliminates the possibility of discharged and sulphated accumulators.

3)

Eliminates the inconvenience of taking accumulators to be charged.

4)

Is silent and safe in operation.

5)

Costs" nothing for upkeep.

6) Can be used at any time the, set is not in operation.
7)

Cannot charge accumulator above the specified rate.

FERRANTI LTD.

HOLLINWOOD.
231

LANCASHIRE.
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Make your set distinctive by fitting Belting -Lee Terminals. Recom-

mended and used by all the leading radio experts, and by manufacturers of the best battery eliminators, the Belling -Lee patented
terminal has long since proved itself to be the best -designed terminal
for Radio. Following are a few of its unique advantages :

rr HE tremendous demand for the
PYE Anti-Microphonic Valve
Holder has compelled us to greatly

Insulated Non -Rotating engraved top.

Highly -finished screw -action insulated head.
Non -threaded stem and cross -hole.
Grips a spade or pin terminal, or flex.
Shielded metal clamping faces.
Highly -finished insulated collar.
Metal parts nickelled
Transverse slot with clamping nut eliminating soldering.

extend our plant for their pro-

duction. That in turn has enabled
us to reduce the price.
The prices of these accurate, well -sprung,
finely made components now are :
" PYE" No. 940 Anti-Mecrophon ic
Valve Holder with soldering tags, but without terminals

"PYE" No. 940 T Anti -Micro -

..

_

_.

.

.

Prices : Type " B "-Standard large insulated and guaranteed artod:'.
(Polished black bcikelite) 9d. each.
Type " M "-As type " B" but smaller,.and with only the engrat el
top insulated. Rest nickel -Plated brass. 6d. each.
Made with 30 different engravings.
Send for attractive illustrated brochure.

1 9 ea.

r

phonic Valve Holler with

terminals (as, illustrated) 2/- ea.

Stocked by all first-class dealers. If you
experience difficulty please write to us.
Illustrated lists free.

r

W.
G. PYE & CO.
Granta Works, CAMBRIDGE, Eng.

BELLING -LEE r
Tr.RMINALS

Belling & Lee, Ltd., Queensway Works, Ponders End Middlesex.

The World's

Ior the

Best Stories

Solid Mahogany Cabinet
Hand french -polished, satin
flish, hinged lids. Will take
any set or panel up to 19"
0", and battery compartment
I9" long, 11" high, and 12"
deep. The overall size is
34" high, 22" wide, 14" deep.
I

Delivered f re e
England & Wales.

COSSOr

"--=-=

Melody

= Crate 5'- extra, returnable.

6/'

Scotland 2'6 extra.

F. DIGBY, 9, Banbury Rd.
SouthHackney,E.9;Phone: Clissold 5458 =-1:

Let us quote for your own design.

Maker

Er

-

BATTERIES
Solve all H.T.troubles.

SELF-CHAROINGAILENT,ECONOMICAL

JARS (waxed) 2I" x Li" si.. t(3 dot
Sines New type, lid. don SACS

dos.

Sample doe. (18 voltsl, complete with
bands and electrolyte, 4/3. post 90.
Sample unit, 60. 16 -page bOOldut
free. Bargain list free.
AMPLIFIERS :

An. Argosy story is always

REDFERN,
NEW SIZE
EBONITE LOW LOSS

COIL FORMER
Insist

a good story. The policy
of this brilliant magazine
is

to print only those

stories which are indis-

putably great, and written
by the acknowledged
master writers of the past
and the present day.

7" LONG 4" OUTSIDE DIAMETER

Ask for the

Your Dealer can supply you

CHRISTMAS

on Redfern -British & Tested

RilDPERNS RUBBER WORKS LIMITED, HYDE
11110111111119111NRIMMIneersWWWwwwwwWwW.

CHESHIRE

191.. 2 -valve As

2 -Valve All -Station Set EC

C. TAYLOR. 57, Studley Rd.,
Stockwell. London.--...,

ARGOSY
NOW on Sale 232

1000 BARGAINS

Are listed and hundreds Illustrated in our
NEW 72 -PAGE CATALOGUE

Now Ready

SEND 45. Pc sl.titiP,5 TO

ELECTRADIX RADIOS

218, Upper Thames St., London, E.C.4.
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Chats at the W ork-T able-continued
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1 he partition when fin-ished. -Half an
i lich from the .hatom. scribe -tht line
EF. With the tin shears cut from
and from F to G.
B to E, from D to

valve .holders are required with
Instead,
this kind.- of- mounting.

job can, however, be made in" u-ing

Lisenin ..sockets .may be used, the

soldering.

leads being Clamped -between the two

.with which each is provided.
Drill the holes for the' fixing -serews.,
Figa.: 8, .9, -and 10 show the way in
and 4 B.A. bolts, as shown in Fig: 4'.'
Make also any other holes that may which' complete screening .niay be.
be required for insulating bushes or. done. Fig. 8 shows only two compart-

Ments but the design is adaptable
to include as many as may be required. The front, sides, and 'rear.

Y315

SCREEN
SOLDER

LEAD

SOLDER

flaps .are made froth a single piece of
sheet metal of suitable dimensions.

Nyrs

Completing the Screen
When this has been shaped. it is

50c.rs,
Lego

placed inside the upturned rim of 'the
bottom piece and the joint between the
two is soldered for its whole length.

WOON77N6 SCREENED G1OiD 14.evE,N 21R77770N

The layout of the bottom piece is

;90.9.8.ER COPPER
BAND
TUBE

ROBBER

BIND

possibly for mounting a foul -electrode
valve. The method of making this
.

latter. hole will be 'described in

a

moment.

'NOW turn up the horizontal flap
alongthe. line .EG. by;' nealis of the
shaping bloek and mallet so that it
assumes the position seen in Fig. 5.
With the block and mallet again bend
'

the metal along the lines AB and
CD. The partition is now ready to
" be fixed in position:

given in Fig. 9. The scribed lines are
made about it in. from each edge, the
squares at the corners (shown shaded
in the drawing) being cut out with the
tin -shears.- The lid is made in exactly
the" same way.
The back consists of a simple flat
piece which is eventually soldered to
the rear flaps of the sides and of the
partitions. This job, however, should

not be undertaken until the greater

For making large holes in screens

I can recommend the handy little
tool shown in Fig. 6, which costs only
eighteen pence. Mark the centre of

the hole, lay the sheet on a thick

No Valve Holders Required
Put the rod into the hole made
through he metal, and bring the
cutter to bear. Fig. 7 shows an

/PEAR fi.4/35

807104i

COMPLE715 SCREEN/NC BOX717/TH ZID AND

. BACK REMOVED)

part of the construction of the set
has been finished. The way in which
the partitions are made is shown in

of -suit-

able -size having been made in the
partition, a piece of copper sheet,

and the sheet is then bent to the shape

screened -grid valves.

11, in. in Width, is rolled round a tool
handle or a piece of wood of suitable

diameter so as to form a tube into
which the valve will.just. slide. This

is thrust into the hole made in the
partition, and -is .soldeied 'as shown
.
"

-

The valve is placed in the tube and
is held firmly in position by means of
.

remeMbered that alinninium is" an

extremely light, metal, and tad' a

very large number of these little rivets

go even to the ounce. If riveting is
decided upon, do not 'make the holes
for the rivets tog large. It is best to
discover by means of the drill -plate
what size of drill will Make holes 'that
are a good fit for them and.to use that.

To burr over the ends of the rivets
use a light hammer --a' four -ounce is
quite heavy, enough-of the ball -pane
type, and remember that' many light
taps are much more effective than a
feW heavy blows. If riveting is carefully done quite good screening will
be obtained, though screens made in
this way are not so completely effec-

tive as those' constructed of copper
with every possible seam soldered.

To Avoid Mistakes
It is by no means a bad plan when
designing a completely screened re-

reqiiired.cp.n,be.located."

Fig. 10. Scribed lines are made about
1
in. from the sides and bottom of a
piece of metal cut to suitable size.

I

-effective way of mounting one of the

of

These are obtainable from
most tool shops or metal shops, and
they are sold by the pound..
The price charged inaj- atfirst sight
seem. rather high, but it must. be

ceiving set to -make up full-sized
- cardboard patterns of the parts that
will afterwards be made from sheet
metal. The exact dimensions of the
portions to be cut away can thus be
deterinined withOut any posSibility
of error and the. positions of all holes

-

' block of wood, and drill through the
metal, and deeply into the wood with
a 1 -in. drill. Now fix a piece of 1 -in..
round rod into the cutter and insert
-this- into the chuck of the hand or
bench drill.

small aluminium rivets instead

Drilling should always be done
before sipping is:taken in hand if a
really good and well -finished job is
The cardboard patterns
desired.
enable this to be done, "and if, once
made and used they are put safely
away they will 'save a Veis' great
deal of time and trouble "if a screening
job is undertaken at 'soiiie futuretime.

The shaded portions are cut out
shown in Fig. 8.

Each partition is

soldered to the front and bottom of the
complete shield, and eventually a
back piece is soldered to its rear flap.

Riveting
it :is quite possible 'to make complete sereens..ont6 lines described
from sheet-, aluminium, though, as

stout rubber bands placed round it :previously; zileritioned, the joints in
just, in front of each of the caps. them cannot Wzoldered. A very good
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A GOOD GADGET FOR HOME CHARGING
Some straightforward details for making a simple time- and trouble -saver.
By D. CHARLES.
?:eccace:ecKi9x8:exo:exe:Ke:81:19:19:Kom:8xoxec8:8:exae:em:o:ece:exo:execexexe:KKE
EVERY accumulator user is not
aware that the liquid he knows
by the polite name of " electrolyte " is merely a diluted form of the

for a few screws and seccotine for
fixing together the parts of the clip.

The loop at the lower end of the
'wire is required to grip around the
vitriol that some people, before the neck of the jam jar. In order to
enlightening days of wireless, were in, provide a good springy clip it is
the habit of throwing at one another desirable to bend the wire around
as -a means of permanently recording something smaller than the jar it is
their affection. Even in the com- destined to fit. It is by no means easy
paratively weak form used in ac- to get a good circle starting right on
cumulators it is decidedly unpleasant
the end of the wire, but if bent well
to get a drop of the liquid into a cut round the mandrel with a little
or scratch. Moreover, when using a overlap, the little straight end can
hydrometer it is qUite difficult to be nipped off afterwards. A sharp
prevent drips from falling around right-angle bend is then taken in the
where they may do harm. Further- length of the wire directly away from
more, superfliious liquid may lie on
this loop, and with a pair of round top of the accumulator itself and cause
corrosion to terminals.

nosed pliers the wire is curved so as
to clear the lip of the jar. From this
point it travels straight upwards.

Arranging the Height
vA

It is necessary at this stage to

the jam jar alongside the
accumulator and to hold the hydrometer therein in the usual position
for taking tests, with the end of the
rubber tube well below the surface
place

To prevent acid from

dropping on to carpets, etc., the whole

gadget is mounted

over a jam jar, so

that there is no danger of damage being
done by stray droPs
of the electrolyte.

*
The little gadget illustrated in this
article will save much trouble. With
the addition of the little wooden clip

of the electrolyte. It will now be quite
clear at what height upon the vertical
wire the upper loop should be made.

There is no particular need to bend
this loop in the form shown in the
photograph, for it can be made a
complete circle unless there is a

the lower piece. In the case of my

own gadget the wire and the tube
were such a very good fit that one or
two pinches with the cutting portion
of the pliers served to clinch the two
firmly together.

Simple in Operation
Those who prefer soldering, however, can very quickly make a
still more secure job. The upper
half of the wire, being then dropped
into the upright projecting tube,

is free to swivel round either over

the jar when not in use, or into
the accumulator for testing purposes.

The little play that there is sure to
be around the neck of the jam jar
allows the wire to swing just sufficiently out of the upright to hang in
the correct position in either case.

As soon as one has made the

preliminary reading to see how the
accumulator stands at the beginning

of the charge, the wooden clip

is

pressed over the knob of the hydrometer, forcing the electrolyte back
into the accumulator. For successive
observations all that it is necessary
to do is to give the clip a squeeze,

this releasing the bulb and giving
a further reading. Releasing the clip
squeezes. the solution back again as
bet*, e -e.

It

will

be

immediately

Some lengths of stiff wire and a
couple of spring clothes pegs
are the main materials required
to make this ingenious hydrometer holder.

it has proved still more serviceable, as

with its aid it becomes possible to

leave the tester inserted into the

accumulator during the whole charging period, without the necessity of
lifting it in and out every time one
wants to take a reading.

Few Materials Required
The materials required are few. A
piece of stiff wire, abOut 20 or 30- in.

long, 2 or 3 in. of metal tube, that
accommodate the same, odd
scraps of three-ply wood for the clip,
a couple of spring clothes pegs, and
a glass jar complete the list, except
will

likelihood

the

realised how much quicker, as well

hydrometer at frequent intervals for
testing other sizes of accumulator.
The upright is nipped in half, and
the little length of tube pushed on to

.as how much cleaner, it is to be able to

of

your requiring
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keep the tester in sight throughout
the charge.
On completion the
gadget is swung round so that the
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SAME OLD

TALE but
Here we are again-the ghostly
violinist, the man smoking the

same old pipe in the same armchair,

you've seen it all before, of course
you have, but here's the difference,
you've never heard anything like
the Ormond. No-never !
Such natural tone, such marvellous
distinctness with complete absence
of discordance. Of course it's
different, different design, different
driving unit, different cone. That

-

!

is why listening in with the Ormond
reallvcreates the illusion of actually

hearing the artist in the room.

ORMOND
"IDEAL "
£3 -3 -0
as specified in the Cossor
Melody Maker for perfect

reproduction.

us send you particulars and
arrange a demonstration. You know the
common faults of loud -speakers, see the
Ormond in its handsome Jacobean
Let

oak cabinet, hear it
if the Ormond could

and then judge
be

bettered on

PERFORMANCE,

APPEARANCE AND PRICE.
199-205 PENTONVILLE RD.,
KING'S CROSS, LONDON, Ni
Telephone : Clerkenwell 9344-5-6
Ormondengi, Kincross."
Telegrams
Trade Mark

Factories: WHISKIN STREET AND HARDWICK
STREET, CLERKENWELL, E.C.4
Wholesale Distributors F A. HUGHES & CO.,

LIMITED, 204-206 Great Portland Street, London, W.1
Continental Agents Messrs. Pettigrew and Merriman, Ltd.. " Phonos House," 2 and 4 Bucknall Street,
New Oxford Street, W.C.1
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A FULL SIZE

BLUE PRINT

FREE
WITH EVERY
ISSUE.

SPECIAL CHRISTMAS DOUBLE NUMBER
NOW ON SALE
Price 1/6

THE VIKING IV.

WITH FULL-SIZE BLUE PRINT.

a
a
THIS YEAR'S SOLODYNE.

First details of a New Solodyne Set. Special and exclusive arrangements with Mr. John Scott -Taggart, A.M.I.E.E., F.Inst.P., have been

made for the publication of details about a New Solodyne Set.
Dozens of other fine features also appear in the "MODERN

WIRELESS " CHRISTMAS NUMBER-features which will appeal
to every amateur.
Purchase your copy NOW and avoid disappointment.
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A Good Gadget for Home Charging-continued
rubber tube drips into the jar, and
one takes off the clip so as not to

outside so as to prevent it sticking

to the inside of the syringe tube.

deform the ball during storage.

When I came to insert the float into

trations to assist the reader in con-

various curvatures in the outer glass
tube so that it would not float

There is very little that can be
said in amplification of the illus-

structing this very simple clip. There

is just this point, however, that the
wood of which the spring pegs are
made is very liable to split easily,
and the holes for screwing them to
bits of three-ply should be
carefully done with a sharp bradawl
or a fine drill. Two clips are used

the

because the spring of one is not

sufficiently strong to keep the bulb

the tube, these little projections
proved to be over -size, and engaged in
properly.

Not wishing to wait a

further day, I selected a flat, smooth
file,

and, getting a large basin of

water, I submerged the float and

I can tune out London at
this distance, and receive Bournemouth on speaker with not the
slightest sound of London. Cardiff
denser.

I consider is a test for any set at this
distance from 2 L 0, but I can tune in
Cardiff by using C.A.T., and, as to
quality of reproduction, this is really
where it excels. It is to my mind the
living artiste one hears when listening. I use a cone speaker.

filed the little protuberances in the
manner which I have illustrated by
the fourth photograph. The submer-

TOR the best of luck.

sion has the effect of deadening

Battersea, S.W.11.

vibration from the filing, which, if

Wishing Mr. Harris and CONSTRUCC. MISELDINE.

done in the air, might split the glass.

Under water the

filing process is

quite smooth, just as though one were
filing a piece of metal.

********************4
*

ADERS
FROM OUR RE*******

***********

The "Signal Box"
-Sin,-Having been for the last four
years a regular reader of the WIRE-

Should it be necessary to file the glass
float, this should be done under water
in the manner shown above.

LESS CONSTRUCTOR, -I am going to

sing the praises of the " Signal Box,"

full details of which appear in the
May issue of the CONSTRUCTOR.
After having built many other of
Mr. Harris' sets, I have no hesitation
in stating that the " Signal Box " is
by far the best receiver I have ever
beard, and, considering I've tried out
a large number, it must be good. For

three valves it has; in my opinion,

The hydrometer can be left in position
during the process of charging. To take
a reading all that is necessary is to
compress the clip, which releases the
bulb and allows the glass tube to fill.

of the syringe deflated during the
charging process. When not in use
these clips can he hung on the little
hook which is to be noticed on the

upper end of the wire support, by
means of a loop of thin wire run
through the springs.

Just about the time that I had

completed this gadget an inquisitive

friend picked up the hydrometer,
withdrew the rubber stopper, and
allowed the little float to drop to the

On my way home the next
evening I bought a new float, with
little pips of glass blown on to the
floor.

no equal.
My aerial is 35 feet 7/22 single wire
L inverted, only 3 ft. above roof, and

clean along the roof, although 40 ft.
high is really only 3 ft., I consider,
from earth. (I may be wrong here,
but I do not call it high when earthed
bodies are below it the whole length.)

Well, to name all stations tuned
column, but Berlin,
Moscow, Rome, Madrid, Glasgow,
Dortmund,
Cardiff,
Langenberg,

would fill a

Brussels, and a couple of dozen other
continentals are sufficient to show its
range. I get several regularly on
speaker, especially Frankfurt -on -Main

and Langenberg. And for selectivity
-well, I live a few miles direct
from 2 L 0, I am backed by Clapham
Junction station and its electric trains,

which I do not have any difficulty
in, cutting out by using C.A.T. con 237

A Queer Fault
SIR,-Many thanks to the WIRELESS
CONSTRUCTOR and the correspondent
who wrote " The Queerest Fault

Ever." After testing all my condensers, fixed and variable, H.T.
batteries and L.T., also transformers,

thinking I could stop the distortion
which I have been getting the last
month, I was still " out of luck."

But when reading the article the
good correspondent wrote, it brought
my attention to my 12 -point switch,
- which I found was causing the trouble.
The insulating washer was cracked,

so with repairing the same the results
were fine.
Yours truly,
J. B. HOWARD.

Bolton.

Good Single-Valver
SIR,-I feel compelled to write and
express my appreciation of " A High Single-Valver " in your
April number. The range and tone
efficiency

(i.e.-distance range) are truly re-

markable.
Every success to your magazine.
Yours truly,
Nottingham. ROBT. E. JAMES.
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Excellent Meters
FROM Messrs. Ferranti, Ltd., of Man-

chester, well known in wireless
circles for their low -frequency

transformers, we have received a
range of meters designed for the use
of all set owners and experimenters.
The meters are made in two formsthe " flush " type with back connections, and the " portable " for use on
the table. The general appearance,
finish, and the performance of these
meters are exceptionally good.

The actual instruments submitted
to us for test were as follows : A 0 to
15 -milliampere moving -coil milliammeter, flush type ; a 0 to 15 -milliampere, 0 to 7.5 and 0 to 150 -volt,

January, 1928

tension terminals. Indeed, this test
was applied to one of the triple -range

Three separate meters of comparable

instruments, and the fuse replaced
with the greatest ease. This is a

money, but the price of the combined

quality would cost a good deal of

will

instrument is only £2 7s. 6d. The
0 to 15-milliamp., 0 to 7.5 -volt and

commend itself particularly to over-

0 to 150 -volt, three -range flush type

seas

instrument with switch is the same

most

valuable

feature and

readers who, when using an
instrument without such a device,

price, and the 0 to

15 -milliampere

may be put to inconvenience and loss
loss of time when sending it for repair.

"Dead Beat" Movement
The second feature which commended itself to us was the " dead
beat " movement, making it possible
to take a number of accurate readings

within a very short space of time.
The accuracy of the meters, tested
against our laboratory standards, was
excellent on all types and the makers
claim that the series has a guaranteed
i!41111111111111111111111111111111111111iiliiiill1111111111111111ffilliiiie

=

A MONTHLY REVIEW OF
TESTED APPARATUS.
(NOTE : All apparatus reviewed E -

in this section each month has

been tested in the Editor's private
F. laboratory, under his own personal
supervision.)

nIIIIIIIIIIIIIIIIIIIIIIIII anamumma maw anumanal

accuracy of one per cent.
The Ferranti portable combination
meter.

three -range instrument of the flush
type with switch ; a 0 to 30 -milli-

The volt-

meters are available in two types,

having resistances respectively of 200
ohms and 1,000 ohms per volt. The
1,000 per volt type are special instruments for checking high-tension elim-

ampere, 7.5 and 150 -volt, three -range

inators or mains units, where the

portable instrument ; and a 0 to 10, 0
to 50, and 0 to 150 voltmeter.

ordinary type of voltmeter is useless.
The ordinary range of voltmeter with

A Safety Fuse
On testing these instruments two
features impressed us at once. The

first is the fitting of a fuse, which
safeguards the windings in case of
accident or careless handling. An
extra fuse is supplied with each
instrument, and further fuses are
obtainable at the very low price of
Even the most careful of
us occasionally make mistakes and
with a double or triple -range instru6d. each !

ment it is very easy to connect the
high-tension battery to the low-

A good investment-the Ferranti flush.
mounting meter.
flush -type,

30s.

We congratulate

Messrs. Ferranti for making available
such a. useful range of meters at such
reasonable prices.

Useful Plug Socketi
From the Brownie Wireless Co.
of Great Britain, Ltd., we have
received a sample of the Brownie

200 ohms per volt is a very useful
instrument for battery testing and will

not give a false high-tension battery

reading through too high a current
consumption.

The prices of all of these meters
are exceptionally low for high-grade
instruments. Take, for example, the
0 to 7 -milliampere, 0 to 7.5 -volt and
0 to 150 -volt three -range portable
instrument with switch. Here is a
general -utility meter by which the

A useful 'phone -extension socket.

Tag Socket, a small moulded device
which can be screwed on to a table

experimenter can check the hightension consumption of his set, and

or cabinet with one fixing screw.

high-tension and low-tension voltages.

general appearance of the scAet can
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1,1teWl.,PLUGS
,

=.0 .....

For All Wireless Jobs
To get the best results from your
wireless set you need every fixture

absolutely secure and free from
vibration. The only way to do

is by
using Rawlplugs.
Rawlplugs will fix your aerial so that

this

you need have no fear of it being
blown down, while switches which
are continually in use must be fixed
with Rawlplugs, or they are likely to
pull out at any time. Quite apart
from wireless fixing jobs there are

scores of articles in every home which

o

must be fixed securely and neatly.
Only the Rawlplug method will
ensure a permanent fixture to
walls of any material-plaster,
brick, concrete, tiles, etc.
Rawlplug Outfits are available at

1'6, 3/6 or 5,'6.
THE RAWLPLUG CO., LTD.,
Cromwell Rd, London, S.W.7.

Regulation

of voltage

From Ironmongers, Electricians
& Wireless Dealers Everywhere

by means of

WESTON
Instruments

HYDRA
cosoltstR

gives improved

The le Oh el Duality

2 PF

reception

(m

LONGEST
6

To obtain maximum results from your receiver

you must be sure that the H.T., L.T. and

BY HYDO*

G.B. voltages are regulated correctly. For an
exact measurement of these variable voltages
use a Weston Pin -Jack Voltmeter with high range stand. Only the Weston standard of
accuracy and reliability is sufficiently fine to
be of any use for such measurements.

No other Condenser in Europe has such

low leakage as Hydra.

" Spark " of

the " Manchester Evening Chronicle "
loaded two of our 4-mfd. condensers and

The Weston free booklet "Radio Control" explains
the necessity for accurate electricalcontrol of yourradio
receiver and gives much helpful advice. Let us have

after io hours got a spark out of one
and rather a severe shock out of

your name and address.
MODEL 506 Pin -Jack Voltmeter complete with

another-an unrivalled record. And in
Hydra unquestionable quality is bought
at the lowest price.

high range stand and testing cables £2 :10 :0

WESTON

Retail Prices, Tested on 500 volts. D.C.:

1 mfd. 2/6

2 mfd. 3/6 4 mfd. 5/3

Retail Prices, Tested on 750 volts D.C.. equal to

500 volts A.C. :

STANDARD THE WORLD OVER

mfd. 3/ - 2 mfd. 4/ - 4 mfd. 6/9
IInquire
for prices of Condensers tested at r,000, 2,00o,

Pioneers since 1888

4,000 and 6,000 volts D.C.

LOUIS HOLZMAN,

Weston

34, Kingsway, London, W.C.2.
Telephone-HOLBORN 6209.
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Electrical Instrument Co. Ltd.
15, Qt. Saffron Hill,
London, E.C. 1
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BOOKS ARE THE

BEST GIFTS!
Here are the Best Books
for Children of All Ages

these Annuals are packed with the jolliest

ALL stories,

pictures,

jokes,

puzzles,

riddles,

games and coloured plates. They are full book
size and strongly bound. They are cheaper than the
average toy and more durable. Moreover, they
outlive toys in interest. Each book will give pleasure
for many months to come. Remember the names
when you go shopping, or, better still, take this
advertisement with you.

TtIC onsyritte.os

HOLIDAY
ANNUAL 1928
192

For boys and girls

of

school al.

age, featuring famous schoolboy Er
characters from St. Jim's, Grey- net
friars and Rookwood Schools.

Adventure I Athletics I School I a 1
A book of stirring tales for W
every schoolboy.
net

For

every

boy I

" How -to -

make" articles, lavishly illus. W
trated with photographs, etc.

net

832 pages of splendid reading 1216
for boys. Stories of sport and
scores
of
adventure and
articles on hobbies, etc.

7he JkM,r1TVII
0N -P, 14,iN A

1 nthralling stories of school
I

fe, adventure, mystery, etc., 4'6

for schoolgirls of all ages,

net

Featuring the Bruin Boys and 316
the Pickles and other popular
characters from the famous net
paper, " TheRainbow."
Rabow.'

Packed
with entertaining el
stories and articles which will Wdelight every schoolgirl,
net

happy

and

of
school, &
entertaining net

For children iron 5 to 10. al
Pictures and stories of Tiger Ul
Ti,,, and the Bruin Boys.
net

Bright stories and dainty verse
of

stories

Useful
articles.

sport, mystery, and adventure. cps

For kiddies up to 8 years old. 316
and a profusion
Pictures.

Thrilling

net

240

Stories

of

school life,

sport r

and adventure, and entertaining and useful articles.
net

Features the Bunty Boys from 5f6
the well-known weekly paper,
" Bubbles."
net

j
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What's New-continued
be gathered from the accompanying
photograph. Underneath are two

one can fit several without feeling

set are attached, while four holes at
the side of the moulding enable two

A New R.C. Unit

very extravagant about it !

terminals to which leads from the
pairs of telephone or loud -speaker tags

to be inserted as required. It is, of
course, a very simple matter to place

soldering

lugs

and

terminals

of

generous size are provided for easy
connection to the set. After the usual

The Mullard Wireless Service Co.,
Ltd., have sent us a specimen of the,
new Millard P.M. Resistance Capacity
Unit. It is a well -made and neatly

one of these tag sockets in each room,

or in each point where it is required
to use wireless, when plugging in
telephones or loud speaker will auto-

laboratory tests, etc., the unit was
incorporated in a set and submitted

to a practical test of working on
signals. The amplification and purity

of reproduction were up to a very high
standard, and the unit can be
thoroughly recommended to all
readers.

A Handy Fixed Resistor

matically connect the set, the tele:

Messrs. Dubilier's have submitted
fon test and report a sample of their
new fixed resistor, which is very

ph -ones or loud speakers being connected in parallel.

For Quick Comparisons

ingeniously made and of the same size
as their standard grid -leak, so that the
standard grid -leak holder can be used
as a fixed -resistor holder. The fixed
resistors are obtainable in all the

The experimenter will find these
socketi very useful for general work,

as in many cases they can replace
Several have
been fitted up in the laboratory and,
in particular, one pair is used as
change -over switches.

usual values, and are particularly

(Details are given as the
idea 'may appeal to many home
constructors.) A pair of sockets is
follows:

screwed on a board, side by side, and
a pair of leads from the loud -speaker

terminals of the main set (which, is
permanently tuned to the local
station) are made to terminate in a
pair of Clix pin_ tags, which exactly
fit these Brownie sockets. Two or
three different loud speakers have
these leads similarly finished off with

the Clix tags, while a length of twin
lead has attached at one end a pair- of

The Dubilier fixed resistor is the same
size as the grid -leak, so the holder of

An efficient R.C. unit made by the
Mallard Wireless Service Co., Ltd.

finished device, designed for use with
the modern high -impedance R.C.
valve.

The appearance of the unit

can be gathered from the accompanying photograph, and detailed measure-

ment in "the laboratory showed that
the values of the anode resistance,

the latter can be used as a fixed -resistor
holder.

neat and compact.

They are, of
course, distinctively labelled, which
prevents the user falling into the error
of using a fixed resistor instead of a
grid leak and vice versa !

A Triple -Coil Arrangement
The

accomparlying

photograph

shows the Triple Screened Coil Unit

now obtainable from The London
Electric Wire Co. (makers of the

Lewcos components) for use in sets
of the Solodyne type. The particular

feature of this arrangement is that
The triple -screened

coil unit made by

the Lewcos people
i s specially designed for
axe in Solo -

dyne

ceireps.

re-

spade terminals for connection to

grid leak and coupling condenser

any set ; at the other mid it is finished

have been carefully chosen to- give

with a pair of pin tags.

good amplification and reproduction.
A useful feature is the incorporation
of means to prevent high -frequency
getting through to the low -frequency
side. The method used is certainly a
sound and effective one and consists
in placing a high resistance in series
with the grid lead, as frequently
recommended in this journal. Sound

When it is

desired to compare loud speakers on a

set or sets on a loud speaker, it is a
very simple matter to insert or
withdraw the pair of tags irom the
spring clips, the time taken being
scarcely longer than required to throw

over a D.P.D.T. switch.

The tag

sockets cost only ls. 3d. each, so that

241

both the 250 to 550 and the 1,000 to
2,000 -metre coils are incorporated in
each screen, 'a simple switch operated

from the front of the set changing
over all three at once from the short
to the long waves. In addition, the
three coils have been very carefully
matched so that no difficulty will be
experienced when using this unit with
triple -ganged condensers.
While the unit submitted to us was

of the split -primary type, we under
stand that sets of three of any of the
standard windings are obtainable.
The size of the unit is such that it is
readily interchangeable with the existing screens in the Solodyne. Thus

readers who may wish to add to the
convenience of this set can easily make
the change.

THE WIRELESS CONSTRUCTOR
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Catering for this public, the makers of

WHAT'S NEW

he useful must work satisfactorily on

the Ebonart panels are supplying the
Ebonart six -pin coil former and base.
The former is cut from a good grade of ebonite and is provided with ribs
and six pins which fit into the base
provided. The six pins are not of the
standard " southern cross " spacing,
but of a wider spacing than this-no
disadvantage from the electrical point
of view although not complying with
the standard. The appearance of the
former and base can be gathered
from the photograph, and the com-

metres and on the longer wave -band

mended to all our readers.

-continued from page 241

A Good Choke
We have received for test a sample
of the Magnum radio -frequency choke
manufactured by Messrs. BurneJones & Co., Ltd. The general make-

up of this choke is of the popular
" pyramid " type, with a number of
sections. A, radio -frequency choke to

both the ordinary band up to 600

from 1,000 to 2,000 metres. Most
chokes are quite satisfactory on the
short wave -band, but a number tested

in this laboratory have failed on/ the

Daventry band. Many have just
scraped through the test by choking
satisfactorily up to Radio -Paris and
refusing to function above.

The

Magnum choke proved to be quite

satisfactory up to well above the

2,500 -metre mark and is perfectly
satisfactory for the ordinary broadcast band and for the Daventry range.

A Useful Former and Base
Many home constructors like to
wind their own coils ; indeed, there is

an appreciable saving by so doing.

valve of 3,000 ohms resistance and a
loud speaker of 3,000 ohms D.C.
resistance, the actual voltage applied
to the plate of the last -valve is juat
half the battery figure. If the filter
used has a D.C: resistance of -only,
say, 200 ohms, fifteen -sixteenths of

the voltage will be applied to the
valve.

Messrs. R.I.-Varley, Ltd., are

now marketing an excellent choke
which has an iron core of adequate
size to avoid the saturation which
occurs in some of the smaller chokes
and with a very low D.C. resistance.
This choke can be obtained in several
values, the most useful value being
about 30 henries.

ponent can be thoroughly . recom-

A Sound Filter Choke
are becoming
more and more popular among experimenters, particularly for use in output

Ingenious Coils and Mountings

It is not generally realised

the insulating material is reduced to a
minimum, the wire being wound on
extremely thin celluloid, which, by a

Iron -core chokes

filters.

The Formo Company are now pro-

ducing a new line gf coils in which

that there are two distinct advantages
in using an output filter. First, and
generally known, is the fact that the
anode current of the last valve is kept
out of the loud -speaker windings, thus
enabling the loud speaker to handle
stronger signals without overloading.
The second advantage, which really is
more important, is that it is possible

special process, is made to form a
" binder." Thus, while the coil appears to be self-supporting a closer
examination shows that transparent

celluloid is giving the necessary
rigidity. The coils made are in the

usual conventional windings, but a

to make the D.C. resistance of the

special and very ingenious holder has
been prepared corresponding with the
contacts on the coil base.

filter much lower than that of the loud
speaker. For example, with an output

Construct the
"SHORT-WAVE THREE"
AS DESCRIBED IN THIS ISSUE
By Mr. PERCY W. HARRIS.

SQUARE
SCREENING
BOX
As used in

THE " STRAIGHT LINE FOUR "
Now an essential component
in set construction especially

where keen sensitivity and selectivity is desired. A complete

H.F. stage can be fitted in the

box, enabling it to be completely
isolated from all the other stages.
Made like all Burne- Jones " Magnum" components-with exacting
thoroughness and practicability.

PRICES s

LIST 1060. Copper Screening Box with
detach lid

.

12/6

. .

-

LIST 1061. Copper Screening Unit with
following components mounted on baseboard
Neutralising Condenser, 1 Vibro Valve 1

Holder ,1 Magnum Calibrated Rheostat, 1
Magnum 6 -Pin Base

E1 5 0

THE MAGNUM H.F. CHOKE
Remarkable success hOs attended this component. It produces the maximum results on a
wide wave -length band from 150 to 3,000 metres.

avaerfasgezItiivt.mmwmaituagm:f.,1;iii4

URN
HONES
C O. LTD.,

Price

r, ready drilled..

HOUSE
MAGNUM
TELEPHONE : HOP 6257

288,BOROUGN NIGH ST.
LONDON. S. E.1

..

I Set Aero Short-wave Coils

Aero H.F. Choke ..

2

J.B. Slow-motion Condensers, 00035
Brandes L.F. Transformer

Mullard R.C. Unit... ..

3 Benjamin Valve Holders
M.H.'0002 Condenser and
Dubilier 4-meg. Leak and
Base

I Magnum Terminal Panel
with iz Terminals ..

3 Magnum Resistors and
I Lissen Potentiometer ..
Lotus D.C. Jack ..
I Lotus Plug ..
Connecting Wire and
Spade Tags

..

d.

s.

1 10 0

0 10 6
2 12 6
0

6

3

1 11

0

0 15 0
0 17 6
0

8

0

0

3

6

0

3

6

05

0

0

7

6

0

2

0
0

2
2

6
6
0

0

I

Et 17

->:;,7o

9
0

Any of the above parts supplied FeParatelY
as required.
NOTE.-Where a complete set of components

is purchased together Marconi Royalties at
the rate of 128. &I. per valve holder are payable:

Components supplied for all constructional sets
described in this issue.

Both High Inductance and Low Sell -Capacity
You can't buy a
are pronounced properties.
better H.F. Choke either for Performance or value.

Mahogany Cabinet, with
9 -in. Baseboard ..
I Ebonite Panel,
x x

Send stamp fol. 36 -page catalogue containing full
constructional particulars of a range of Magnum
Screen Receivers and high-grade components.

Ij6
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C. E. PRECISION H.F. CHOKE

C. E. PRECISION FLOATING

Has a minimum self -capacity and a small
external field. The Standard model covers

Anti -capacity and non-microphonic.

a wide range of waverle,pgths.
Retail Price 7 - each.
Short Wave 7,'- each.

VALVE HOLDER

Price 2/- eac

C. EDE & CO., LTD., BYFLEET, SURREY
Manufacturers of

C. E. PRECISION RADIO COMPONENTS
AND BROADCAST RECEIVERS

Butter side up

WRITE FOR LIST OF COMPONENTS

AND CIRCUIT DIAGRAM OF THE

You met disappointment early.

" ORCHESTRAL

THREE"
The

Receiver that sets the

Bread

and butter you dropped, for instance,
fell

always

Standard of

butt e r

side

down.

Remember?

Perfection

The Peto & Radford Indicating Accumulator obviates one disappointment for
you, though. It doesn't let you lose a

programme because you thought there

was plenty of juice. This P. & R.
tells you whether it's fully charged,

C. E. PRECISION WIRE -WOUND
ANODE RESISTANCE.

half charged, or dead. You merely look
at the indicating floats. And that's an

The wire used is specially made and costs
£15 a pound. Each value is absolutely

C. E. PRECISION
RHEOSTAT

extra advantage.
This P. & R. is like every P. & R. Built
for service. Solidly. Carefully. Like a
BATTERY.

constant.

20,000 to 50,000 ohms 31.
60,000 to
100,000 ohms 4 9. 150,000 to 200,000
500,000
ohms 7 -. 250,000 ohms 8
ohms 15'-.
Clips and Base 1 3 extra.
Other values to order.

The resistance remains constant

always and the smoothness of
Icontrol is a noteworthy feature.

2/9 to 3/9

The Peto & Radford Indicating Accumulator keeps your wireless butter
side up. And yet it costs but little more
than the ordinary accumulator.

AN INTERESTING BOOKLET
(G.F.T3/D), describing the high -

FREE

Write for our leaflet to Peto & Radford, 50,

efficiency radio components which
are used in every circuit' of merit,

Grosvenor Gardens, London, S.W.I.

will be sent free on application.
Be sure to ask for beoldet
G.F. I 3/D.

AND

GAMBRELL NEUTROVERNIA
For selective circuits there is no neutrodyne condenser that has
as many good points as the "Gambrel' Neutrovernia." It can
be used as a balancing condenser, for capacity reaction control
or as a vernier condenser.
It has a capacity range of approx. 2/38 m/mfds., is all enclosed,
dust and damp-proof, will not short, gives a proportional capacity

ACCUMULATORS
The beginning and the end in

POWER

increase or decrease by each turn of the knob, which merely

rotates. Can be mounted three ways : on baseboard, on panel, or
through panel. In appearance and performance there

Telephone : Victoria 3667 (5 lines).
Works : DAGENHAM DOCK, ESSEX,
London Sales & Repair Depot, 107a, PIMLICO
ROAD, S.W.I. Tel. Sloane 6114/5,

is no better neutrodyne condenser than the " Gambrell 5'6
Neutrovernia."

PRICE

GAMBRELL CENTRE -TAPPED COILS AND HOLDER
Universal coils - use

not bring

Ind ice tint

limited to centre -tapped circuits,
lit any standard socket, easily
interchangeable,
and
occupy
minimum baseboard space.
Approx. ls'o.

a2
A
131

C

a

El

Standard Coll.
Centre -tapped
6d. extra.

4/10
4/10
515/3
5/6
519
6/3
6/9
7/9
9/6
10/-

Prices

quoted

Price.

R

PETO & RADFORD

Accurnu;aloes from
20

of Turns.
18
25
30

to

60

200

300
500

GAMBRELL BROS., LTD.,

76, Victoria Street, London, S.W.1.
243

St

capacity

Telephone:

15/6

holder specially de signed
for centre tapped coils. PRICE 110
Coil

Ren-

136

field

amp. hours

PCF7 , 30
amp. hours
2
actual,
volts. Price

75
100
150

Dist ri bit tins Depot

GI asgow,

actual.

5040

Glasgow

C.2.

Douglas
242.

The

In-

dicating
Floats.
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OUR NEWS BULLETIN

A Shocking Affair

Some of the More Interesting Happenings
in the Radio World this Month

*************************************4****
The Season's Greetings
WELL, here we are with a nice
brand New Year facing us.

Before we put old 1927 to
bed, let us give it due credit for the
real radio progress made then. In
the fight for man's mastery over the

ether the last twelve months have
seen four big pushes planned and
won. First there was the triumph of
the transatlantic telephone ; then the

Empire bridge -building by " Beam " ;

then the beginning of the alternative
programme push by 5 G B at Daventry ; and, finally, the short-wave
success to and from Sydney 1

Progress All Round
Although the "Beam" and the transatlantic telephone do not directly

affect programmes at present, both
these developments are of first-class
importance

to

listeners.

For in

both directions success tends to im-

are as far ahead of the 20-30 metres
wave -band as the latter is of the
ordinary broadcasting wave -lengths.

prove the broadcasting conditions.
The Regional Scheme of alternative
programmes inaugurated at Daventry
is going to double the production of
the ordinary broadcast receiver, and

now that Sydney and 5 S W, the
Chelmsford station, are getting pally,
we shall have the whole wide world
from which to select our programmes.

Five-Metre,".Fishing"

Two startled readers have recently
reported to me their surprise at
receiving a sharp shock when touching the aerial terminal. Both of

these readers were under the im-

pression that it was not necessary to
earth the aerial in the winter -time.
This is wrong, for it is possible
for an aerial to accumulate a small
charge from sleet or snow, and sometimes quite a severe shock will result
from this kind of thing. The trouble
only occurs, of course, when there .is,
a condenser in series with the aerial.
So that if your installation is of this
type, you should use an earthing switch

One thing that 1928 is going to do
for us, is to give us a fresh idea about
what is a " short-wave." Those
U.S.A. boys who bang the transmitting keys do not consider that 20 or 30
metres is short at all. They are
doing some deep diving down into the
five -metre wave -band; and already
they have scored some startling successes. During November they had
an international test on five metres,

and when the results are published
we may find that these frequencies

to avoid any hanky-panky tricks by
stray electric charges.

Long -Waves a Little Longer
Fortnuately, the report that the

conference at Washington had used
an axe on the long -wave stations was
premature. The technical sub -committee that tackled the job of regulat-

ing the long waves has decided that
stations between 1,340 and 1,550

metres should not shut down, as
(Continued on page 246.)

AERO AGAIN! 15-550 M.
FOR THE "SHORT-WAVE

THREE"Mr.

FULLY
PATENTED

FULLY
PATENTED

BROADCAST
COILS
125-250

X

I.N.T.5.
235 -550 m

1616

16/6

PERCYBW. HARRIS

AERO S.W. COIL KIT 5216
A ERO S.W. SUPER -SENSITIVE INDUCTANCE UNITS are used and specified by
" leading Radio Engineers and experts throughout the world. They were also used by
the McMillon Arctic Expedition and are adopted by the U.S. Government and Broad -

EXTRA S.W.
COIL

I.N.T.o.

13-27M. ..

1616

casting Stations.

Its better and more instrucOur new 1928. Catalogue and circuit supplement is now ready.
tive than ever. Send 9d. in stamps to cover postage and you will receive in addition the

Aero Circuit Book.

Be

sure to mention " Wireless Constructor."

GET A NEW THRILL OUT OF RADIO

AERO SPECIAL
R.F. CHOKE 6/5

WITH THE " S.W. THREE " THIS XMAS

The Rothermel Corporation, Limited
24-26, MADDOX STREET,
Tele. Nos.:

Mayfair 578 and 579.

LONDON, W.1
'Crams :

Rothermel, Wesdo, London.

THE HOME OF SHORT-WAVE AND SUPER -HETERODYNE
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TRAFFIC tangles of the air are
now things of the past. Lack of
selectivity will soon be only a
memory. "Will -o' -wisp" Stations you
have never been able to get will soon
be familiar. Others which have had

an unfortunate habit of getting in
each other's way-now you can get
them, one by one, just as you will.
Fit Eureka Condensers to your Set
and enjoy the easiest, trouble -free
tuning you've ever known. Just a
slow, easy turning of the dial, and
station after station will wing its wa)
in with amazing regularity. Examine
Eureka Condensers at your Dealer's

Did you ever see such exquisit

workmanship-such perfect finish ?
Every Eureka Condenser is a precision

instrument of the highest standard-

a year ahead, in fact, of anything
else on the market.

Eureka Condensers come in two models-the Ortho-cyclic and the

Logo -cyclic types. Here are the recently reduced prices: Ortho Cyclic,
.0003 12/9 ; .0005 13/6 ; Logo -cyclic, .0003 12/9 ; .0005 13/6. (Supplied
with free ebonite bushes for easy ganging.) See, also, the famous

Eureka Transforme-s.

PORTABLE UTILITIES CO., LTD., FISHER ST., LONDON, W.C.1.

OF
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--continued from page 21

rumoured, but can carry on as usual
for at least a year.

Getting Busy with the Beim
The first figures issued in Australia

regarding the rivalry in radio and
cable services shows that the Beam
has collared a good share of the

use certain wave -bands which are to
be evenly distributed throughout the
whole 'range of wave -lengths. Undoubtedly this recognition is due to

troubles, 1928 should prove a year

the American Delegation of Radio
Amateurs, who were so clamorous in

Hearty congratulations to " The
Daily News " on the completion of
their wireless for hospitals' scheme.

valuable concession for every radio
amateur transmitter in the world.

The final hospital on the list to be

The Chehnsford Experiments

H.R.H. The Duke of York. Since

their claims that they have won a

Talking to Captain Eckersley the

full of fruitful research.

Wireless for Hospitalsi

equipped, The Woolwich War Memorial Hospital, was recently opened by
the good work was begun, no less than

traffic

other day I found him full of enthusiasm about his recent visit to
America. He took the opportunity

the Beam system handled about

of comparing notes with Dr. Goldsmith, the chief engineer of The

Dickens -how he would have rejoiced
in this scheme for brightening the lot

Radio Corporation of America. Between them they are going to have a
go at the fading problem, the British
part of the bargain being the testing
of the spaced -aerial system.

of helplesS sufferers !

to the United Kingdom.
During the three months under review

60 per cent of the United Kingdom
business.

But this does not mean

that the cables are correspondingly
idle. As a matter of fact, the cable

traffic was actually higher than it
was at the previous year.

Amateurs Recognised at Last!
One very pleasing result of the

Telegraphic Conference at
Washington has been the complete

Radio

Pot-Pourri

Experiments are now being undertaken at Chelmsford, and it is hoped

that by picking up the same pro-

recognition officially accorded to the
transmitting radio amateur. For the

gramme on several different receiving

status and standing recognised offiThe
cially by the Government.

the piano), fading will be found to

first time he is to have a proper

conference agreed that amateur transmitters should have reserved for their

aerials and mixing up the results

(like Ronald Gourlay's pot-pourri on

15,766 hospital beds have been provided with broadcasting. The founder

of " The Daily News " was Charles

Waves and Wave -Lengths Quite a queer excuse for wavelength wandering has been put forward by the Coney Island Station,
W C G U, New York. The station
aerial is situated only 75 ft. from
the seashore, and it is stated that as
the tide falls and rises so the wavelength varies between 210 and 211.6
_metres. The Chief Engineer of the
station certainly deserves a hearty
slap on the back, for it is not everyone

cancel out so that the total programme

who could have caught old Father

strength will not fluctuate at all. In

Neptune interfering with the frequency
of transmission !
SAVOYARD.

this, as in some of the other radio

The only perfect
Cone material
Perfect because it produces music most naturally and beauti-

Not a note missed or distorted, and you can follow
any instrument in an orchestra as if it were playing a solo.
This is what you can achieve when your Cone Sp ea ker is
equipped with Six -Sixty Cone Speaker Paper. You cannot get
these wonderful results with any other material-that is the
reason practically all the world-famous Cone Speakers in
fully !

America are fitted with this material.
tion are truly amazing.

Its qualities of reproduc-

All you have to do is to purchase one of the well-known

loud -speaker units from your dealer, affix it to the Six -Sixty

Cone-a job which will take you about ten minutes-and then
you can listen in to wonderful music. In this way you can
make a perfect Cone Speaker for less than £1.

Six -Sixty Cone Speaker Paper is made in two sizes, 12 in.
diameter and 19 in. diameter, and is sold in a most attractive
envelope, with full directions for cutting and mounting.

Don't hesitate to write direct to us if you are unable to

obtain it from your local dealer.

Prices : 2/6 (12 in. size) and 3/6 (19 in. size).
Brass Washers, 3d. extra.

THE ELECTRON CO., LTD., Dept. W.C.
122-124, Charing Cross Road, London, W.C.2
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Throughout "Radio or the Million"

jUNIT Selff-solder
" The best possible materials for the best possible receivers,"
is the motto of the experts who design the sets published in the
famous P.M. publication, " Radio for the Million." Therefore,

the fact that they have specified Junit Self -Soldering Wire for ALL
the circuits in the Autumn Double Number, proves beyond doubt
that they consider Junit the really ideal wire for internal connections.

Exhaustive tests proved that Junit combined an unsurpassed
with an absolutely unique simplicity. Junit Self Soldering Wire is a copper wire of high conductivity, which is
efficiency

grooved on either side, and in these grooves is contained a supply of
solder which is more than sufficient to make the most involved
connection. All you have to do in order to make a perfect connection is to touch the wire with a hot iron and the job is done.
Junit is the constructor's friend.
Junit Self -Soldering II ire is manufactured in two gouges, 17 S.TV.G. and
18 S.W.G.

The 17 S.W.C. Wire is sold in attractive packets, each containing fire two foot straight lenatlW.

1.13: True Tuning

Price 1/- per packet.

S.L.F.

The 18 S.W.G is sold in nine -foot coils each costing 8d.

If you cannot obtain It at your dealer's, write direct to us.
In any case send us a card and learn particulars of the Junit

" Peerpoint " Soldering Iron-the iron which is always clean.

THE JUNIT MANUFACTURING CO., LTD.,
Napier House, 24-27, High Holborn, London. W.C.1.

The ideal combination in both
Car and Condenser. The product with the High Finish wins

always your own experience
has taught you that. That is
why you, as a discriminating
purchaser, choose J.B.
3
Price

Stations

20

...14%6

When you purchase a J.B. Condenser
you know you are getting a component
which is perfect in every detail. In fact,
in no other Condenser can you find such

VALVES

perfection.

on

Price, without
Slow - motion

The high efficiency of J.B. Condensers
ensures very sharp tuning and maximum
signal strength.
The Pet feet Combination of Finish and

SPEAKER

Dial, Its. 6d.

One -dial

Tuning-Razor-sharp selectivity-

No Coil -changing for High Waves --REAL
Music-Cost of Components, £5 : 10 :0

Efficiency in all J.B. Condensers has made
them famous, and used generally throughout the world.

That's what you're looking for, isn't it? And
it's a straight, quick job for any beginner.

This amazing simple circuit

is

Prices J.B., S.L.F. Slow Motion (True

becoming

Tuning

the rage of the season, and is already the
envy and despair of H.F., screening and

16/6 ; .00035 mfd., 15 6 ; .00025 mfd., 15'- ;

Circuit and wiring diagram FREE in every
box containing the L. & P. High -Low Coil
Tuner. Obtainable from all good Wireless

For Short Wave Receivers, .00015 mid., 15,'- ;
J.B., S.L.F., .0005 mfd., 11 6; .00035 mid.,

10 6; .00025 mfd., 10 - ; For Short Wave

shops or direct from

Receivers, .00015 mid.,

Resistor
buy-is in-

finest

money can

cluded in above estimate.

&flint

10 -.

Write for full particulars of Logarithmic
and Neutralising Models.

LONDON & PROVINCIAL RADIO
COMPANY LTD., COLNE, LANCS.
-the

Complete with 2 -in. Bake-

lite Knob for Slow Motion Device, and 4 -in.
Bakelite Dial for coarse tuning. .0005 mfd.,

neutralising devotees.

The L, & P, Variohm

S.L.F;)-Double Reduction Friction

Drive, Ratio 60-1.

Zohms.

10

Scaled,
off
position ... 4/ weiroth

THERE IS NO SUBSTITUTE

8, POLAND ST- OXFORD ST
LONDON - W. I.
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Wind 50 turns of the 24 -gauge wire

ONE OR TWO?
-continued from page 20S

on this former in hank fashion and

valve sets consisting of a detector and
low -frequency valve. The only differ-

-then make a loop for tapping purposes.

ence is that to increase reaction the

Now wind on another 20 turns and

value of the reaction condenser has to
be decreased.

then remove the coil from the former
by sliding it, off, and twist a piece of

One point which must be watched
carefully when wiring is to gee that
the wiring is so arranged that plenty
of room is left for the coils, valves

wire round it to hold the turns to-

Results Obtained

The beginning of the coil is
joined to the pin of the mount for the

Two-, four- or six -volt valves may
be used, and it is as well to use a power

and grid -bias battery.

socket of this mount.

It is as well for this reason to have
the components just mentioned handy

while wiring, so that they can be inserted at various times to check the
space allowed for them.

If it is intended to use ordinary
coils with the set the latter can now

gether.

coil and the tap on the coil to the
The end of the coil is cut about
6 in. long and is joined to the aerial
terminal. Instead of an ordinary nut
on the shank of the aerial terminal,
an ordinary terminal nut and terminal
should be used so as to facilitate the

special home -wound aerial coils is

changing of the aerial coil.
For the Daventry coil, 200 turns of
the 28 -gauge wire 'should be used for

desire to make them.

the tuned coil and about 75 for the
aerial. It is connected to the socket

be tested, but a description of the

given at this point for those who

The Coils

in the same manner as the low -wave
coil. The coils are held in position by
being bound with empire tape to the
fibre strip which is used with the coil
mount.'

valve in the second position. No
resistors are incorporated in the set,
as modern valves can be run safely
direct from the accumulator. In any
case, there is bound to be a certain
amount of voltage drop in the battery
leads, wiring, etc.
The results to be expected from this
set are indicated at the beginning of
the article. The author has not had
an opportunity up.to the moment of
writing of carrying out a prolonged
test to identify stations received.

However, with the 'phones on two
valves, apart from the local and
Daventry stations, between ten and
twenty stations have been heard at

A description of the coil for the
ordinary broadcast band will serve
the purpose, since the Daventry coil
is made in the same way and only
differs in the number of turns used:
A cardboard tube or tin, or even a
tumbler of the same diameter as the
inside of the reaction coil must first
be obtained. This is to serve as a

obtain reaction.
There is no need to say much about

speaker strength, and occasionally
stations like Langenberg, Toulouse

the operation of this set since it

and Frankfurt were heard on the loud

former for the coil.

similar to that of the 'majority of two -

It is as well to try the coils in the
set before the final fixing so as to be
sure it is the correct way round to
is

good strength on most nights.
Many of these could also be heard

on one valve. 2 L 0, 5 X X and
5 G B all came in at good loud-

speaker.

ON
ELECTRO-MAGNETIC
PICK-UP
FOR GRAMOPHONES

THIS Electro-Magnetic Pick -Up has been

designed to facilitate the reproduction and
amplification of Gramophone Records through
the medium of a Wireless Set, without disconnecting any existing aerial, earth, battery or loudspeaker leads.
The patent adapter is plugged into the Detector
Valve Holder and the valve inserted in the
By disconnecting junction plug-in
adapter.

leads between Pick -Up and Adapter, ordinary
broadcast reception is possible without any
further adjustment whatever.

SIMPLICITY ITSELF!

JUST PLUG INTO VALVE HOLDER.
NO SPECIAL TRANSFORMER REQUIRED

(PAT. PENDING).

Complete with Flex, Plug

and Adapter.

Price

27f6

What the Experts and Wireless Press Say !
Whilst the designers have held sensitivity as an
objective ; inasmuch as the correct ampere turns

The Edison Bell Gramophone Pick-up is re-

and airgap permit, they have not sacrificed
quality. The latter can be attributed mainly to
the careful manner in which the armature reed

markably efficient under all conditions, whether
it be used with a two -valve Receiver or Power
Amplifier.

is mounted.

SEND FOR ILLUSTRATED LIST

EDISON BELL LIMITED, LONDON, S.E.15
(And at Huntingdon.)
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IMPORTANT

PERSONAL SHOPPERS

IT IS IMPOSSIBLE TO ADVERTISE
ALL THE WIRELESS PARTS NOW
ON SALE BUT IF YOU WANT THEM

XMAS DAY

West End
Depot

for all

NOTECLOSED
OPEN BOXING MORN 11-1

Magnum
Parts

TRY RAYMOND'S FIRST !

BE SURE YOU VISIT THE Bargain Window. WEEK BEFORE XMAS OPEN LATE

LOUD SPEAKERS (All makes stocked)

Amplion, A.R.38, 3131-; A.R.65, 651-; Oak Flare,
13(6 extra; Cone A.C.3, 75/-; A.C.1, 52:6; Jacobean
Oak A.C.7, £6 105. Celestion, £5 10s. to £25.
B.T.H. C2, 60/-. Sterling Mellovox, 451-. Gecophone, all metal, 351-.
UNITS and PICK-UPS, all makes.

ALL DAY SATURDAY

CABINETS
USUAL HOURS ALL DAY THURSDAY OAK
American type, opens at
ALL DAY EVERY DAY
9 a.m.to 8 p.m.

TWO SHOPS

if one is closed Sat. 9 a.m. to 9 p.m.

the other is open. Sunday morning 11-1

SET OF THE SEASON
WONDERFUL

NOTE

OFFER

BELOW !

COSSOR MELODY MAKER
COMPONENTS FOR SAME STUPENDOUS BARGAINS

2 Ormond 0005 S.L.P. at 6/-; 2 Do. Slow
Motion Dials at
T.C.C. Condensers, .0001, BE SURE YOU ARE AT RAYMOND'S !
001, -0003, 002, 2,'4 each; 2 mfd., 3110; 2 Grid
Leak Clips, B.B.
B.B., 9d.; Dubilier, 3, 4, and .25 These SPECIAL LINES ARE SOLD to
neg. 2/6 each; 3
V.H. at 119; 1 Ferranti
A.F:3, 25/-; 2 Bulgin P.S. at 116; Wound Coil, CALLERS ONLY who are purready to use, 6/3; Terminals, Glazite, Systoflex,
9-v. Grid
3/-; Variable Resistance, B.B.,
Bias, 2/.. Handsome American Type Cabinets, chasing their regular wireless
baseboard, hinged lid, solid oak, for 21 a 7 panel, 251-.
Ebonart, Reaiston, Parfait Panels, Mahogany, or Black
Polished, Grade A, from 5/-.

supplies at the same time.
ALL BRAND NEW.

21 in. x 7 in. CABINET IF
PURCHASED AT SAME TIME

YOU CAN ONLY BUY THESE AT RAYMOND'S
NOT SOLD
WHEN BUYINC OTHER COODS.

KIT £4/10/0 AS SPECIFIED
THE

WITH ABOVE PARTS

-

15 -

TO CALLERS ONLY.

NO POST ORDERS ON ABOVE GUARANTEED
OWING

TO
ANY
PARTICULAR
TIME
TO
THE GREAT DELAY IN

DELIVERY OF CERTAIN COMPONENTS.

NOTICE

MESSRS. COSSOR
HAVE KINDLY ADVISED

WHERE
ALTERNATIVE
COMPONENTS
NECESSARY. INFORMATION ON REQUEST.

BATTERIES VERNIER DIALS

H.T.
Very best

60 volt

..

quality,

n

Price 2/3 with other goods.

(List, 4'6)

(List, 6111)

Brand new, 100 volt 5/11

(List, 111-)

2 -volt: 210 H.F. (lied Band), for H.F. use, 10/6;
210 Det. or L.F. (Black Band), for Detector or L.F.

be

HIGH-CLASS

beat, double
r'ding for H.T.&L.T.

,

1

(List, 7111)

use, 10/6; 210 R.C. (Blue Band), Resistance or Choke Can be purchased with
Coupling. 10/6; 215 P Stentor Two -Power Valve,12/6.
4 -volt: 410 H.F. or Det. (Bed Band), for H.F. or ordinary goods value 17 6.
Detector use, /016; 410 R.C. (Blue Band), for Resis- AMERICAN MAHOGANY
tance or Choke Coupling, 10/6; 410 L.F. (Black Band)
First L.F. Stage, 10/6; 410 P (Stentor Four) Super POLISHED CABINETS
Power Valve, 1216.
6 -volt: 610 H.F. or Def. (Red Bard), for H.F. or Hinged lid, baseboard,
Detector use, 10/6; 610 R.C. (Blue Band), for Resis- 12 x 8 5/- (List, 10/9)
tance or Choke Coupling, 10/6; 610 L.F. (Black
Baud) First L.F. Stage, 10/6; 610 P. (Stentor Six) 14 8 711
15111)
Super Power Valve, 20/,
Can be purchased with
value
ordinary goods
Mr.A.X.:SIE
For 6 -volt accumulator or 25 - & 30 - respectively.
For 2 -volt accumulator.
4 dry cells.
.. 10/6
P.M.1 H.F.
1016
P.M.1 L.F.
.P.M.1A(Resist.Cathaeity) P.M.5% (General Purpose)
10'6 LOUDSPEAKERS
10,6
Y)
10.11
81 1
7/11
P.M.2 (Power) .. 1216 .P.M.5B (Resist. Capacit10:6
15/- 21! For 4 -volt accumulator or P.M.6 (Power) .. 1216
3 dry cells.
listed at double. Can
P.11.3 (General Purpose) Super -power valves for los/ All
be purchased with orders
10'6
L.F. Stage.
'P.M.3A (Resist. Capacity)
value
20 - up to 50 - ac10'6 P.11.254 (4 volts).. 20/P.11.4 (Power) ... 12/6 F.M.256 (6 volts).. 201- cording to speaker chosen.

MIILLARD P.11/1.

MARCONI, EDISWAN, OSRAM, B.T.H.,
COSMOS VALVES at USUAL PRICES.

DON'T FORGET TO READ
THE

BARGAIN COLUMN.

HIGH-GRADE

In Solid Polished Cabinet.
C)MPLETE WITH LION MICRO DETECTOR.

SET only

22/6

Carr. 1/6.

Or complete with valves, phones, H.T. and
L.T. Units, Aerial Equipment. Extraordinary
value.

4'5'11

Post 2/-

G. A. Ross, Esq.,
21, Wharfdale Rd., 3.1.
TESTIMONIAL.
March, 1927.
Messrs. Raymond,-I am sending this letter to tell
you how pleased I am with the three sets purworking
in Billericay,
chased from you. They are
Chiswick, and Wandsworth, and I must say the results

are simply wonderful, loud -speaker reception being impossible to beat.
You may rest assured that I shall heartily recom-mend them to anyone whom I know is in need of a set,
as there is no better value obtainable anywhere.
(The above entirely unsolicited.).

4" EBONITE DIALS

WE STOCK IGRA N IC, CLIMAX
EVERREADY
HELLESEN,
SIEMENS'.
FORMO,
FER.

2 -VALVE SETS

RANTI, WEARITE, ORMOND,
1.11,
BENJAMIN, LOTUS.
MILLARD, IMBILIER, LIS
UTILITY,
SEN,
LEWCOS,
PETO-SCOTT,

MAGNUM,

PEERLESS, BIIRNDEPT. PYE,

McMICHAEL,
CARBORUNDUM,
R.I.-VARLEY,
GAMBRELL,
BROWN'S. STERLING, AMPLIONS. IN FACT EVERYTHING- IT IS
EDSSIBLE
TO STOCK
MARCONI,
COSMOS.

(List, 1/6)

8

16

2/-

Can

be

14

8

21 <7
purchased

of ordinary goods.

6 -PIN SPLIT PRIMARY
H.F. TRANSFORMERS

(List price, 7r6)

Long or Short Wave

Price 3/6 with reasonable
Purchase of ordinary goods.,

LOUDSPEAKER UNITS

(List, 9111)
Can be purchased for 5
goods.

3' with Can be purchased for 4'11

of with 20 - worth of ordinary

goods.

List 8,11.

NO POST ON ABOVE
BARGAINS

MANY OTHER LINES CHEAP
(As part of our advertising scheme)

BE SURE
ITS

All Aerial
EquipmEnt

Grid Bias
100 -volt H.T.
Tax Paid.
WATE'S UNIVERSAL
TEST METER, L.T.
H.T. Also READ 5,
from 1 to 36 milli amps. A really won-

derful instrument.
Post Free 8/6

Delivered on

first payment of

20/ -

and
COMPONENT
12 payments
PARTS
STOCKED FOR of 21 /-

each.

(List, 4'11)

2'6 ACCUMULATORS
(2 -volt 40).

a reasonable amount

with
Mullard Valves
48/- Loudspeaker
Accumulator

Price 2/3 with 10 S worth

(not cheap rubbish)
12:x8

complete

LOG - MID LINE Mullard P.M., Nelson, ASK IS THIS
Rodney , Franklin,
VARIABLE
Magazine "
CONDENSERS "Wireless
RAYMOND'S
Sets, etc., etc.

EBONITE PANELS
10

VALVE SETS

6d. each with other goods. Radiano Three, Mono dial, Lodge "N,"

with 20 - worth of ordinary

ordinary goods.

OUR NOTED 1-YALYt. (L.F.) &CRYSTAL SET

INDOOR AERIALS

purchased with
(List, 2/-)
ordinary goods to the value
of 15 - & 20 - respectively. Price 1 /- with other goods.
Can

Dead

In 4 types and 3 voltages.

EFESCAPH ONE

AT THESE PRICES ALONE OR BY POST

VOLTMETERS

COSSOR

back, compartment underneath for batteries, etc.
12 by 8 by 9 in. deep 18,11
2511
16 by 8 by 9 in.
Case and Carriage 21
Solid Oak, glass finis
beautifully made.

SETS

OF

1

FAMILY FOUR PARTS (Percy Harris, Aug., '27.)

14 Belling -Lee Terminals; 4 Anti -Micro V.H.; 4 Burn dept Res. & Bases; 1 30 -ohm B.B. Rheostat; 2 six -pin
Bases; 1 Forrnodenser; Dubilier .0003, with clips; 4
:neg. and I-meg. Leaks; 015 Fixed, 610 type with
Series Clip; 100,000 ohm Wire Wound; 300,000 ohm
ditto Resistances (Dubilier or R.I.-Varley); Neut. Con-

denser, B.B.; R.F. Choke; Gecophone L.F.; 2 .j.B."
.0005 and 2 S.M. Dials; Popular 0003; Igranic o/o

Switch; 2 Lotus D.C. Jacks and Plugs; Binocular Coils
250/550; S.P. H.F. Transformers, 250/550 and
1,00012,000 metres; S. Secondary ditto for Daventry.

THE COMPONENTS, ALL AS SPECIFIED, SENT POST
FREE NETT FOR £8/8/0 U.K.
PANELS, CABINETS, VALVES. PHONES. LOUD
SPEAKERS, TO YOUR REQUIREMENTS.

K. RAYMOND
27& 28a, LISLE St.,
LONDON, W.C.2.

RAYMOND' S

'Phone : Gerrard 4637.
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COMPONENT PARTS

RADIANO THREE " (March, '27, Wireless Constructor). All parts as specified with Terminals.
2 Ormond S.L. Variables. with friction gear; 3 Coil
Sockets; T.C.C. -0003 and Clips and 2-meg. Leak; 3
Benjamin Valve Holders; 3 Fixed Resistors and Bases;
On and Off Switch; Gecophone 1st Stage L.F.; H.T.H.
2nd Stage L.F.; Engraved Strip, with Terminals and
Nuts; 2 B.L. Terminals for Front Panel; I Gross Pinch on Spades; Rubber Flex. 124/1010 lot, post free U.K.
EDISWAN R.O. THREESOME. Set of Parts:
2 Ediswan R.C. units; 1 Ediswan P.V.2 Valve; 2
Ediswan R.0 2 ditto; 3 Lotus V.H.; 3 Fil. Rheostats:
9-v. Grid Bias, Lotus 2 -way L.R.' .0005 Tuning
Condenser. £31510 the lot, post free H.R.
SIGNAL BOX (P, Harris. May '27, W. Cons.)
Ormond S.L.P -0005 and 2 .0003, with friction
gear; 2 6 -pin bases; 1 Neutrovernia; 1 Neutralising;
4 V.11.; 4 Resistors; 0001 and stand; R.F. Choke;
100,000 Anode and Base, 3 ofo Switches; Carborunclum
Unit; R.I. Multi; Ferranti -do.; 4 Strips and Terminals;
-015 Dubilier; Glante; 6 -pin H.F. Trans., S.S. type;
Do. S.P. for Broadcast Range. Components as specified.
The lot, post free nett, £7110/0 U.K.

COME TO

LEICESTER SQ. TUBE
(Important)

Ask for back of Daly's Theatre
This address is opposite.
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THE VALVE VOLTMETER
-confirmed from page 193

the aerial connected to terminal Al
on the coil. The voltages were
measured with various fixed -condenser

values in series with the aerial, as

Readings were taken with the - shown, although the coil - was so
coil connected, as in Fig. E, which designed that a fixed condenser was
shows that the voltage across the coil not necessary. This is borne out
with the aerial condenser short:cir- by the figures obtained, a voltage of
cuited was 0.6, while as the condenser
0.9 being developed when the series
was reduced in value the voltage condenser was short-circuited. When
developed fell considerably. Signals
the aerial was connected to tapping
end.

,

would undoubtedly have been stronger
if the aerial tapping were made farther
up the coil from the earth end.

Aerial Coil Tests

In diagram F we give the results of
a test on a 200 MH coil of single -layer

spaced winding type now on the
market, with the aerial connected
to the centre point through a fixed
The voltages are rather
higher than for any of the other coils
condenser.

so far tested, and the effect of the
-

series condenser is not very marked
as regards signal strength, although
tuning is noticeably sharper when a
.0001-mfd: fixed condenser was used.

We finally tested an extremely

A2, the voltages were rather different,
as shown in diagram G.

The tests show that it pays to use
good coils in the aerial circuit. An
ordinary basket coil, roughly equivalent to about No.- 40, gave only 0.2
- volt ; --other plug-in coils gave from

0.15 to 0.1 volt, while the results
given above show that it is -easily
possible to have 0.5 to 0.9 volt.

D.E.Sb, and the other values were
as indicated in the figure. The valve
voltmeter was first of all connected at
points AB, and the voltage received
from 2 L 0 noted. Then the voltmeter was connected across the grid
leak R2 at points CD.
By doing this we measure the- high -

frequency voltages applied to the
detector and the low -frequency voltages got out of the detector. Strangely
enough, for an high -frequency input
of 0.9 volt we got out a low -frequency

voltage of 0.9 volt for speech and
weak orchestral music.

Passages

of musie of average strength gave
a voltage of about F5, whilst the
loud passages, caused the volt -meter

needle to remain steady at 3 volts.

Measuring L.F. Voltages
Whilst

measuring

low -frequency

Attention to the aerial circuit is therefore worth while.
The magnitude of the voltages

voltages the needle of the voltmeter

available may come as a surprise to
some people, particularly as the tests
were made at a place 12 miles from
2 L 0. They, show that given a good

Occasionally the very loud passages
would produce a low -frequency voltage of 4, but the average was between

sufficient

voltage is obtained

efficient aerial -grid transformer having
a secondary winding of Litzen-

coil

draht wire with a fine wire primary.
The primary has two tappings, and
first of all we measured the voltage
developed across the secondary with

bend rectifier effectively.
An anode -bend detector was therefore set up, as in Fig. 5. Its grid bias
was -1.5 volt, the valve was a

without reaction to work an anode -

is always varying, of course, but these

values appear to be average ones.

1 and 2 volts-this for a high -frequency input of 0-9 volt.

When an

R.C. valve was used the low -frequency

voltages were roughly 30 per cent
more.
(Continued on page 252.)

Each

the leader in its class
Backed by an unique experience in low frequency transformer design and aided by
the resources of the Igranic Electric Co.,
Ltd., the IgranilEngineers set out to design

.

two transforiners, the best at a popular
price and the best at any price. That they

have been outstandingly successful is
evidenced by the demand for the fl F " and
"G " Type L.F. Transformers, the fprmer
undoubtedly the best niediuni - priced

transformer on the market and the latter
the nearest to perfection.

The range of Igranic Radio Devices

IGRANIC L.P.
TRANSFORMER, TYPE

"G"

In designing this transformer the object was
to obtain equal amplification of all the essential notes of the musical scale under working
conditions. The measurements made by the,
National Physical Laboratory effectively -demonstrate the remarkable success obtained.
Perfect curves obtained under ideal laboratory conditions are useless for giving an idea
of a transformer's performance when placed
in an average receiver, and this fact should

is the most complete in the world,
and Igranic components are always
stocked by reputable dealers. All
reports received' by us of difficulty
-attention.

Write for List No. J.363-it gives full particulars and will
aid you in your selection.

-

curves of the Igranic " G " Type Transformer
with others.

LECTRIC

A leaflet giving curves and full particulars
will gladly be, sent on request.

formers may be used if desiFed.

internally it contains many improvements suggested by experience which
increase its efficiency,

be borne in mind when comparing the

It is made in two ratios, 3.64'I for first and
single stages (with zo,o00-30,000 ohm valves)
and 7.z : x for second stage (with low -impedance valves). Two 3.6: I ratio trans-

IGRAN-IC L.F.

TRANSFORMER, TYPE . " F "
This Transformer is a development
and improvement on the famous
" 4 " Type Transformer. Its external appearance is the same, but

in obtaining them receive immediate

reduce the

cost of manufacture, and thus make
possible its very reasonable price.

It can be relied upon to give good quality
results with freedom from breakdown when
used under the recommended conditions.

149, Queen Victoria St., London, E.C.4
Works : Bedford

One ratio only

is made, i.e. 31 : r, the
transformer functioning equally well in
either first or second stages.

Price 16
AAAAAAAAAAAAAAILAAAAAAAAAAAAAAAA"A"AAAALAA/\
230
Price 30/ -

Branches:

Birmingham, Bristol, Cardiff, Glasgow,
Leeds, Manchester, Newcastle -on -Tyne.
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What
About
Your
Future?
ARE you content

with the position
yon occupy now-with
the money you are
earning-or do you wish

something better
and something more ?
Ask yourself these questions; then consider for a moment what you
ought to do. Don't for a moment imagine that integrity, punctuality,
and length of service will of themselves carry you far. The one
for

thing more than any other that enables a man to rise above his
fellows and win a way into the better -paid jobs is a sound and

FOR EVERY

practical technical training. He cannot possibly get such a training
in the course of his everyday work.

MODERN
RADIO CIRCUIT

The I.C.S. originated spare -time technical training by post 311 years ago, and is by
far the largest institution of its kind in the world. It has teaching centres in eleven
countries and students in fifty.

Write to -day for full information as to how the I.C.S. can help you
in your chosen vocation. There are 36o Standard Courses, of which
the following are the most important groups:-

Specified by "Radio for the Million"

C

Wireless Telegraphy (Elementary and Advanced)
Accountancy
Draughtsmanship
Salesmanship
Advertising
Engineering lab
Scientific Management
Architecture
Showcard Writing
branches)
Building
Textiles
French and Spanish
Commercial Art
Window Dressing
General Education
Commercial Training
Professional Exams.
Woodworking
There is a special booklet for each group, which will b.
sent free on request. Tell us the one you would like to see.

cons

International Correspondence Schools, Ltd.

172, International Buildings, Kingsway, London, W.C.2

SCIENTIFIC

E DDYST

FOUR

A "FIVE STAR" RECEIVER
* LONG RANGE. 40 to 5o stations received
easily on loud speaker. Neutralised and screened
H.F. stage.
* SELECTIVITY. Will cut through local station
transmissions on B.B.C. wave -band. Will give
at least four other stations on 5 X X wave -band
with Daventry working.
* QUALITY. Absolutely first-class reproduction ;
the anode -bend detector and resistance -coupling
stage ensure this.
* SIMPLICITY. Two -dial tuning only with

THE " EDDYSTONE " SCIENTIFIC FOUR.

matched dial readings, volume control and 2

230-530 Metres and 1,000-2,000 metres.

rheostats. Reliability guaranteed.
* ECONOMY. Filament current .325 amps. for 4
valves. Anode current 15 m. amps. Every

£18-10-0 Instrument only,
plus £2-10-0 Marconi Royalty.

First-class finish throughout. Send for full
particulars.
FOR HOME CONSTRUCTORS.

valve pulls its full weight.

A complete constructional booklet giving full

No waste energy.

A receiver that will give its owner full

details, wirinn, diagrams and drilling templates is
available. Price 6d., post free.
Sole Manufacturers :

satisfaction and pride of ownership.

London Service Depot :
WEBB'S RADIO ELECTRIC STORES, 164, Charing Cross Pd.,I1X.2

STRATTON & CO., LTD., Bromsgrove St., Birmingham.
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grid leak, instead of being connected

THE VALVE VOLTMETER

fireless in ve,

loom this

104,/

-continued from page 250

We next connected a transformer -

coupled stage to give the circuit of
Fig. 6, with the object of measuring
the voltages across EF. The transformer was a well-known and excellent

make, ratio 3.5, and we used a D.E.5
valve at V2. This valve has an amplification factor of 7 ; hence we should

expect a step-up for the stage of

24-5. We therefore altered the anode

circuit of the detector so as to cut
down the voltage to a reasonable
Lotus Remote
Control Relay.

value ; in fact, we reduced it to give

about 0.5 across points CD. We say

0.5 volt because the low -frebe able about
quency
voltages are varying all the
to listen -in in the dining -room, time, and
in order to obtain an

Wouldn't you like

to

across the grid condenser, as usual, was

taken from the grid to the negative
end of the filament, the microphone
simply being connected in series with
it, and, of course, at the filament end.

The modulation obtained was surprisingly great, and the speech was
quite intelligible in Brussels, Paris
and Glasgow with the -3-watt input.
This system would, of course, be useless with higher powers.

At the conclusion of these tests
the power was raised to 9 watts,

obtained from an M-L anode converter. The keying system had to be
altered somewhat, but all the components stood up perfectly to the
increased voltage and the results all
round were quite as good as those
obtained with the usual

10 -watt

sitting -room, bedroom, kitchen- accurate reading it was necessary
everywhere - anywhere, simul- to fit a switch, as shown, so as to be
taneously and without inter- able to read voltage CD and EF quite
ference with each other ?
quickly. In this way we found the

transmitter employed by the writer

near receiving set, wire to rooms Non -distorting Volume Control

latter is probably in the nature of a

That is what the Lotus Remote stage amplified as expected, about
Control will do for you. You 25 times.
simply 'place the Lotus Relay
desired, and connect with Wall
Under normal conditions then,
Jack and Plug. No technical that
is with a high -frequency input
knowledge is needed. The last of 0.9 volt, our three -valve set will
one to switch off automatically give low -frequency voltages varying
disconnects the set. Suitable for
any valve set.

Complete Outfit
for Wiring Two
Rooms

Each Additional
Room

30"716

Eliminator Remote Control for Controlling
L.T. Accumulator and H.T. horn the mains,
price 22 5s. Od. complete for two rooms.

THE

IMPLIES

from 22.5 to 75 across the grid and
filament of the last valve. Thus our

Please send me Free Blue Prints and Instructions explaining how two rooms can
be wired in half an hour.
Name
Address

W.C.

for Sweden, but it is a fact that on
two occasions a station in Stockholm
reported the signals as " R.9 like the
high -power commercial stations." It

Morocco. the same station reported
the 9 -watt tests as R.6 only.
The transmitter is now being built
for 23 -metre work, and although the
-3-watt input will not be used exclusively the power will always be
limited to 5 watts.

"MY 'FLY -POWER'
TRANSMITTER"

published for the information and

EDITOR'S NOTE.-This article is

-continued from page 212

watt.
The aerial was afterwards changed,
a 65 -foot inverted "- L " being used in conjunction with a counterpoise
of similar dimensions. This. system
was tuned by the 4 -turn coil and the
-0005 aerial condenser to 90 metres,

Broedgreen Rd., Liverpool.

freak, and the aerial is also directional

fies too much-we have to cut it down
considerably. A convenient way of
doing this is shown in Fig. 6, where a
tapped anode resistance is used. This
form -of volume control is non -distorting, and is really necessary with
many sets.

Made by the makers of the Lotus Buoyancy
Valve Holder and Lotus Vernier Coil Holder.

Garnett. Whiteley & Co.. Ltd..

been reported at R.9 in Sweden. This

is rather curious that although the
-3-watt transmissions were R.5 in

rating being about 4,200 miles per

ITo Advt. Dept.,

Reports Received
Five reports have been. received
from the East Coast of America on
the 9 -watt tests, and signals have

three -valve set without reaction ampli-

REMOTE CONTROL

FREE

for tests on 45 metres.

and was thus worked at its second
harmonic when the set was operating
on 45 metres.

Crude Modulating System
Results did not seem any better
than those obtained with the smaller
system, although signals were apparently stronger at close range.
For telephony a very crude system
of modulation was employed. The
252

interest of readers, and not as a suggestion for home construction, as
such an instrument must not on any
account be used without a transmitting
licence. The ordinary licence does not
cover transmission, and the unauthorised use of a transmitter
renders the user liable to a heavy fine.

A SPECIAL CIFT NUMBER
of the " Wireless Constructor "
will

be on sale next month.

A magnificent book entitled:

31 TESTED CIRCUITS
will

be

given

free

with

every copy. There will also
be the full description of
P. W. Harris's latest and best
Four -valve.

PRICE 6d. AS USUAL.
A> A> A>

0 A> A>
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********************
LETTERS FROM- *
It
LISTENERS
Reception in Scotland-The *
,x
Radiano Three.
********************

rieoce

9not obsth

trust ?

SIR,-It is just three years ago that
I first became interested in wireless
as a hobby.
At that time I knew nothing of the
technical side of radio. But thanks

IF THIS IS YOUR INTENTION, then we can
open the door for you ; make possible your

gained sufficient knowledge to enable

ENGINEERS& APPRENTICES""
skilled and unskilled-is this your intention ?
Are you during 1928 going to shuffle off the
overalls and, fortified with knowledge and
Diplomas, assume a position of authority and

desires for advancement in your career, and place

you nearer to the pinnacle it is your ambition to
reach. The story of how this can be accomplished, in the privacy of your home, is told in a
vitally interesting Book, entitled " THE ENGINEER'S GUIDE TO SUCCESS," which is
offered post FREE to all genuinely interested in
the manifold branches of engineering. It tells
how you can prepare speedily and effectually for

the :-

DIPLOMA.
WRITE for your copy nom (don't !et the opportunity pass) stating the branch of engineering or the
examination that interests you.

rod/

The Technological Institute
of Great Britain, Ltd.

th.ribodesP*Iris

reeettierepaps.

200, Thanet House, London, W. C. 2

Cone Loud Speakers
The manufacturers of these well-known Cone
Loud Speakers (Societe Francaise Radio Electrique) view with regret the actions which have
been commenced alleging infringement.

THEY HEREBY GIVE NOTICE

t

me to represent a well-known firm,
and ant still looking for fresh fields
to conquer.
I find the WIRELESS CONSTRUCTOR

suits my needs admirably, although

at present I do not use more than

three valves.
There is no local station here in the
country, but I receive Aberdeen at
approximately 130 miles on the L.S.
with a two -valve straight Det. and

L.F., which means that reception

conditions are very good.
I have been trying the short waves
with some success. (Keep up the
S.W. articles, please.)
CONSTRUCTOR

every

success,

and

would like to express my sincere
appreciation of the articles therein,
which have afforded me the greatest
pleasure and instruction.
I am,
Yours faithfully,

to the trade that they are advised the Loud

Berwickshire.

Patents and they are prepared to defend any

SIR,-The article recently on the
" Radiano Silencer " says that it

Speakers manufactured by them and known as
Sferavox do not infringe any existing valid
action which may be taken against any of their
customers in respect thereof and for which purpose a large sum of money has been deposited
in England. Any person receiving threat in
respect of Sferavox Loud Speakers should
communicate at once with the Manufacturers'
Solicitors, Messrs. Philip Conwey Thomas &
Co. 80, Rochester Row, Westminster, S.W.I.
The manufacturers offer a full indemnity and
beg to inform the trade that they have retained
eminent counsel, Expert Patents Agents and
Solicitors in order to safeguard the interests of
their Customers.

(ADVT.

OF

For

'

Quality

every Set

Pull Illustrated particulars from

the Actual Mantitacturere. V. 0, Bond &

................ -

Sons, 61, Backne, Grove, Mare St.,London E.8.

ADVERTISEMENTS

M. A. BURNS.

experience

delay or difficulty

the Advertisement Manager,
" Wireless Constructor," 4, Ludgate
Circus, London, E.C.4.

to

asa

There is no need to take off your coat
and roll up your sleeves to that wiring job

now. With a coil of SIMPLE -STRIP
you will do it just as efficiently, ten times
as speedily and without the mess and bother
of soldering and you will get in every way

equally good, if not better, results.
SIMPLE -STRIP totally abolishes solder.
It fits anywhere ; bends and twists to any
angle, can be made with the fingers only ;
a snip of the scissors cuts it. Further-

more it can be used over and over
again ; there is no waste.

Besides wiring without solder SIMPLE -STRIP
has hundreds of other uses : Earthing Clips,

Emergency Valve Holders, Spade Terminals,
Grid -leak Clips, etc., are but -the work of a
moment. It ts always useful for emergencies.
Get a coil of SIMPLE -STRIP to -day and do
your Wireless work much more effectively

and with a tenth of the time and trouble.

Wire Your Set without
Solder-use
SIMPLE-ST2-RIP
..artct caMT ACT
wvrsoor

extraordinarily careful. Fortunately,

I have a steady hand, or I don't

believe I could. On the Daventry
range it may not be so selective. I
have not tried it with a tapped coil.
As we are so near I just use the ordinary coils. The result is positively

Fortunately, as I have
adapted an old " All Britain " receiver to the " Radiano Three," I
deafening.

tremendous volume produced. The
quality, too, is remarkable. People
who come in invariably remark on the
clarity of voices and the faithfulness
of the reproduction. Personally, I
am very pleased indeed with the way
orchestral music is delivered.
Yours very truly,

getting orders fulfilled, or should
the goods supplied not be as advertised, information should be sent

shows the way

miles or less away) without being

could not possibly put up with the

in

SIMPLE -STRIP

even the local station (which is only 50

the detector valve nearly off, or else we
publication, but should' any reader

Solder

would increase the selectivity of the
" Radiano Three." But it would find
it difficult with mine. The set is so
selective that it is difficult to tune in

have variable rheostats, and can turn

As far as possible all advertisements
appearing in " Wireless Constructor"
are subject to careful scrutiny before

abolish

to the WIRELESS CONSTRUCTOR I have

I can only wish the WIRELESS

SFERAVOX

How to

L W: ORTON

Leicester
253

" ;Al

CnFR0.NTrrD

.77

"E2

4

e

.4wInt rt..%

0

'

Made of the finest hard drawn
copper,

heavily

tinned

12 Feet

and

perforated at regular intervals
to take 4

B.A,

connections.

Post Free.

From your Local Wireless Dealer
or direct by post from

NEW LONDON

ELECTRON
WORKS Ltd.

Dept. 76,
EAST HAM, LONDON, E.6
Telephone! : Grangewood 1408. 1409, 1363.
Teberams : " Slann um, London.'
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COPEX SCREENS

WITHIN THE VACUUM

By Test the Best

-continued from page 210

All Copex Screens are made from high-grade
copper-the best metal for screening purposes.
They are rigidly constructed, and polished and
lacquered in order to preserve their handsome
appearance.

********************

elaborate
receiver, and especially when making
a first-class set, to have a milliammeter
or

more

so that they can readily check the

various portions of Ihe circuit which
are likely to giye trouble.

A milliammeter can be tremendously useful in all sorts of circuits.
It is one of the most useful instru-

COPEX SCREENING BOX "S" VALVE TYPE

Similar in appearance and construction to the
unit illustrated above, but pierced on one side
to take one of the new screened -grid valves. This
box will accommodate a complete H.F. stage, the

dimensions being 84 ins. by 71 ins. by 74 ins.
high.

Price 16/6

Keystone "Midget" Reaction
Condenser
Ideal for the
many
tions

posiwhere

a small capa-

city condenser
is
required.
An aluminium
shield
prevents hand -

capacity

be troublesome if the valves
have to be fitted into holders

Price

causes of distortion,

but I

have

indicated the main ones, and the
majority of readers who are troubled

with distortion will find the cause
among one of those mentioned.
Indiscriminate use of Fluxite when

soldering may give rise to crackling troubles, but this hardly comes
under the heading of distortion. It
should, however, be remembered that
after soldering each joint of a receiver
removed.

COPEX 6 -PIN BASE
Standard spacing with
terminals arranged for
easy accessibility. For
use where the standard
-6-pin coils are utilised

in a receiver, for example.

A Simple Box

-

The untimely demise of a treasured
valve, through its rolling off the
bench, led to the construction of
the much simpler storing box which is
illustrated in Fig. 1. It consists

merely of a tray divided into compartments with wooden partitions.

Thick pasteboard could be used
equally well. The exact dimensions

are not important, but the com-

partments should be larger than the
diameter of the valve bulbs, so that
there is ample room for the fingers
43'*

8.5)1P/PS
I

Ill

1

INI

I

In

:4 .5TR/AS

II

INI
FA!

FAN

I1111 r4i

as a result of something happening
in the set than in the loud speaker or
the broadcast transmitter. So that
when your troubles arise do not
forget to run over the batteries first,

Z681

B

fia 1

then try with a milliammeter and see
if you are overloading anywhere.

when picking out a valve.

The depth

Reliable Valves

without the actual
screen. Price 2/9

in and taking them out was finicky
enough to make me avoid using the
rack when trying a series of valves

3

reception is more likely to be caused

5/6

One is tempted to put a valve down
on the bench when it is not wanted
for a few moments, rather than fit it
into the rack. For some time I had
a rack consisting of holes drilled in a
board for the valve legs. The valves
had to fit fairly tightly in order to be

the place should be carefully wiped
when warm and all traces of Fluxite

ment. Accur-

ately designed and rigidly constructed, this
Keystone condenser is backed by the usual
Keystone guarantee of efficiency. Capacity
'0001 mfd.

resistances it can be used as a voltmeter, while, of course, as a test for
overloading it is certainly second to
none. There are, of course, other

a beautifully

smooth move.

or clips when they are put aside.

ments we have, for with suitable

As a rule, the loud speaker itself
should be suspected last. These
instruments do not often go wrong,
and any distortion or peculiarity of

effects, and a
special taper
bearing gives

VALVES

safe, and the business of putting them

Most Useful Instrument

Copex Standard H.F. Screening Unit,
as illustrated. Assembled and wired
ready for use. Size 6i ins, square by
6 ins, high. 25/-

Is

RACKS for spare valves are apt to

everybody has another valve, and
a three -valve

STORING SPARE

********************

is almost impossible to find out what
has happened. The quickest way, of
course, is to substitute another valve
of the same type in its socket, but not

so I would advise everyone owning

0

A

of the box is such that a flat lid
can be placed on the top of it without
touching any of the valves.

at 24 hours' cut service. First 60 orders for

Do not suspect your valves till last.
When well chosen, they are not likely
to let you down, for the modern valve
is very reliable, and it is more likely
to be due to something else in the set
than to a technical fault in your valve.
Overloading, as before stated, is

PETO-SCOTT Co., Ltd.,

easily accounted for, but with that

77, City Road, and
62, High Holborn, London

certain that your valves are not

slip of paper with the identification
letters and figures of the valve being

distortion is being generated in other
portions of the receiver.

compartment.

RED TRIANGLE PANELS
panels will be drilled Free of Charge. All sizes
in.,
available. Highly polished one side,
Id. per sq. inch. Mahogany finished, standard
panels, A in., Id, per sq. inch.

Also

4,

Manchester

Street,

Liverpool.

fear removed you can be reasonably

causing the trouble, and that your

P.S. 9922

254

At the points of intersection the
partitions are cut as shown in the
diagram. There is a pad of cotton
wool in each compartment. The
valves can then be slipped in without
damage. To make it easy to find

any desired valve, the valves are
always kept in the same places, a
gummed to the near edge of eack
A. V. D. H.
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DID YOU CHOOSE

It ANOTHER PUZZLING 0
00
FAULT
the make of the first H.T. It
0
0
Battery you bought or did you ********************
just accept the one your dealer
offered you?
AN account was given recently in
>4--

There is more in this than meets the eye,

because you may be perfectly satisfied with
the results you get from it and yet it is more
than likely that a " Ripault " will give you
not only a wonderful improvement in quietness of working but an almost unbelievable
increase in loud speaker volume.

RIPAULTS ILI DRY BATTERIES

Self -Regenerative
are super in construction and of exceptional
capacity. They give you so% longer service,
and although costing slightly more than cheap

unreliable ones, Ripaults actually by their
long life and greater capacity are the most
economical and safe H.T. Batteries to buy.
Sold by all Dealers.
Free Charts on the " right choice"
for your set and the " life" of
H. T. DRY BATTERIES

RIPAULTS

which give 50% longer service,
will

be

free

sent

on

Refuse Substitutes.

request.

NONE GENUINE WITHOUT THIS

LABEL.

GENUINE

Address

your

Post -card for

The human mind

a particularly baffling fault

YOU may forget

in a receiving set, which was eventu-

ally traced to a defect in the plug
used for connecting the loud speaker

to a jack. A breakdown of an even
more puzzling nature has just occurred

to the writer and was traced also to
the plug, though this was not of the
same make as the previous culprit,
and was, in fact,' of quite different
design. His former experience led

Free

is

infallible.

not

one day ! A wrong

or accidental connection is expensive and more often than not
means new valves, batteries or
even new transformers. Why not

safeguard yourself to the utmost by

using an EELEX Multiple Connector and EELEX treble -duty
Terminals on your set? Also, if you

wish to preserve your set against
damage from lightning get an

EELEX Lightning Switch, which is

to fairly rapid tracking down of

better than an insurance policy.

opened to the possibilities of plugs
as sources of trouble it might have

MULTIPLE CONNECTOR

the second fault, though he must
admit that had his eyes not been

A new receiving set had just been

H.T. BATTERY

111111

SAFETY FIRST

the WIRELESS CONSTRUCTOR of

taken a long time to discover.
The symptoms were briefly these.

v.- 0 6e4P4
LECLANCHE
I

AtOk.

Chart

to :-

RI P AU L T S LIMITED,

King's ROad, St. Pancras, London, N.W.1.

6belloMe'firyourca,
--AwiRehess SET

Supersedes loose
wires and
switches, etc., and when discon-

nected automatically disconnects
aerial, earth, H.T., L.T., G.B., etc.
OUR STANDARD
CABINETS
are

DIISTPROOE

completed, every component of which
had been thoroughly tested out before
use. The wiring had been gone over
with great care, and it was known that
there was no defect in it. The valves
gave excellent results on another set,

and

house the whole apparatus, leaving no parts to
be interfered with. Beau-

tiful In Design and Finish.
wade on mass production
linea, hence the low price.
Provision is made to take
panels up to 30, and baseboard 20' deep. Special
Cabinets for the Solodyne,
New Family Four, Lone
m,pg..,
Range Five,
Five. A " Three
for -

MODEL

D.'

From E4 : 15 :O

the New Valve, All -British Six, etc., now ready.
Write for full particulars FREE.-

MAKERIMPORT CO.,
(Dept. 20) 50a, Lord Street, LIVERPOOL.

/aWHITELINE VALVE HOLDER.
Adopted by the most
critical of set designers.

BowyEr -Lowe

as

1.0-111';
Nzzectitif

/ 4 2/3

7.1

WOOLLDRIDGE RADIO CO. LTD.
lb LISLE ST. LEICESTER SQ1ARE
LONDON. W.C.1.

Terminal

T2LC

fiZia

41d. each

Plain top

3d. each
(T2LN)

will bold securely spade.
pin or tag, plug, or loose
wires, and, being slotted,
need not be soldered

36 Indicating tops, nickel -plated.

withdrawn. This seemed at first sight
to show that the plug was not working

EELEX
LIGHTNING
SWITCH

the jack properly, but the milliammeter proved that such an idea was

Thefront is cut away
toshow switch inside)

With the plug not in

position it registered a zero reading,
but as soon as the plug was inserted

ON

EELEX
TREBLE -DUTY
TERMINALS

Milliammeter Test
There was, in fact, no answering
" plock " as the plug was inserted or

erroneous.

RADIO

8 -way cords, 3%6.

refused to function.

wHEN replying to advertisements please mention
The Wireless Constructor " to ensure

EVERYTHING

each. (Coloured flex 1'd. yard.)

and the voltmeter showed that the
batteries were right up. When the
loud speaker was plugged in for
testing purposes the set absolutely

11111101:117L01:1111:19 :131:11e11:11111
prompt attention. THANKS I

Interchangeable name -plates. 5 6

the needle indicated that 10 milliamperes were passing. Each of the
valves was switched off in turn,
a corresponding drop in the plate

Fitted outside the house, operated from
inside, totally enclosed and waterproof,
a combined " on -and -off " and lightning
switch and lead-in tube. 6 -in. tube,

current being indicated by the milli ammeter.
When only the last valve was left
in action the instrument read 5

accessories.

(Continued on page 256,)
255

5/6. Postage 6d.

These are cnly a few of the EELEX range of
Write for Catalogue V23 NOW.

J. J. EASTICK & SONS,

E elexHouse,
118, Bunhill Row, London, E.C.1.
Telephc ne :

Clerkenwell 9232-3-4
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A

ANOTHER PUZZLING
FAULT
-continued from page 255

ItirarEIT

N

milliamperes. Clearly, then, a satisfac-

IS WORTHY OF

but why was there no " plock " from

tory amount of current was passing
in the plate circuit of the last valve

when the plug was pushed home,

YOUR SET

the loud speaker when this was done ?
The leads running to the loud -speaker
terminals were disconnected and fixed

Trolite is ideal for panels and
stub panels.

On inserting the plug it was now found

(1)

(2) Trolite is easily drilled, sawn,

to the terminals of the milliammeter.
that the instrument showed a reading

acetone, a perfect and permanent

of only a tiny fraction of a milliampere. Clearly, then, there was

without the labour and disfigure-

almost a complete short-circuit some-

and machined, and being soluble in

joint can be made in a few minutes
ment of screws.
(3) Trolite does not fade or discolour.
(4) Trolite panels are distinctive
and can be obtained in the following

Polished, (4) Wavy Design,
(5) Cube Design.
(5) Mirror-like polish, but no surface leakage.

The price of Trolite is within
the reach of all constructors, but
you do not sacrifice efficiency for
effect by using Trolite ; you have
(6)

both in the Panel de Luxe.

PRICES, per square inch :
Mahogany Cube
Wavy
Polished Black Walnut
-1/6- in.
.. 1c1.
is inch. .. 8d.
1 in. .. Id.
1 in.
.. id.

Ask your dealer to show you
samples of Trolite. If you

204-206, Gt. Portland

S630 (3 lines).

OFF ICE :

185, Princess St.
Telephone : City
3369.

DISTRIBUTED BY

24 Maddox Street London, W-1

An Anchoring Point

,PERITE

The drawing illustrates the internal

anatomy of this particular kind of
The connection marked A is
in direct electrical contact with the
body and sleeve of the plug, whilst
plug.

9he-SELF-ADJUSTING"Rheartat

STEEL
MASTS
LAKER
are 100 per cent. efficient

that marked B is connected to the
point only, being insulated from the
other parts. C is a small metal loop

fixed to the body of the plug and
intended as an anchorage for the
securing cord which takes any pull
applied to the leads and prevents the
bared ends from being inadvertently

wrenched out from connections A and

Connection B was not quite in
its proper position, with the result
B.

There was, therefore, a path for
current from the point to the sleeve
of the plug via the resulting shortcircuit. The cure was, of course,

St., London, IVA.
Telephone: Museum

Price 5/., complete with mounting.

ROTHERMEL RADIO CORP.
OF GT. BRITAIN, LTD.

Store.

HEAD OFFICE: MANCHESTER

ment resistors which attempt to imitate
AMPERITE but are entirely different in
principle and operation. Insist upon
AMPERITE. For sale by all dealers.

meter showed that this was actually
the case-but-where was the short ?

that it was just touching loop C.

F. A. HUGHES & CO.LTD.

temperature. Simplifies wiring, panel design, valve control, tuning. Eliminates hand
rheostats. Do not confuse with fixed fila-

Write for FREE "Amperite Book"of season's
best circuits and latest construction data.

have any difficulty write direct

to the makers and send the
name of your nearest Radio

operating valves at their proper filament

where in the plug. Tests with a
fiashlamp battery and the milliam-

varieties of beautiful finishes :
(1) Black Polished, (2) Mahog-

any Polished, (3) Walnut

AMPERITE is the only automatic filament
control that keeps the temperature or voltage of the valve filament constant despite
variations in the L. T. Battery Voltage. It
guarantees improved valve performance
and increased valve life through always

-

They are made by engineers and
supplied to H.M. Government,
the B.B.C., and to Colonial and

foreign stations throughout the
world. There are 50,000 " Laker "

By Mass
production we are able to offer a
wonderfully efficient and handMasts in daily use.

'

some Steel mast at the extra-

ordinarily low price of 22/b
complete, as illustrated. Send1;6
extra for part carriage. We pay

the rest.

Buy a Laker Mast for

good reception.
LAKER & CO.. Engineers,

A Simple Cure

BECKENHAM, KENT

simplicity itself, consisting as it did
merely in moving connection B away
from the loop and in tightening up the

nut which secured the former to the
stem -of the plug. It will be realised,
however, that its detection might

30 ft'

22,6

MAST

GOOD PANEL TRANSFERS
Ask your dealer for the

"KOM-PLETE"
BRAND
6d. per packet of over 15o wordings, or Bd
post free from:

WEISS

YEO

82, Stainforth Road, Newbury Park. Ilford, Essex.

have been a matter of some con-

siderable difficulty, particularly as
the plug was a brand-new one, and one

does not, as a rule, suspect faults in
small components of this kind. The
way in which it was tracked down
affords

yet another proof

of

the

ROUT
THE RADIO PANEL DE LUXE

supreme usefulness of the milliammeter as a trouble detector.

COMBINES

Order your copy of next month's
" Wireless Constructor" now !
It is a Special Gift Number.

EFFICIENCY with EFFECT

FICKETI
CABINETS
The "RADIOLA BUREAU"
As set described in this issue.

3 ft.
high, Solid Oak or
Mahogany,beautifully finished.
' In many sizes.

From £5 5 o

Sent on Approval Direct

256

from Factory.

No

need

to

rebuild I

Will

take every Set and heaviest
batteries. Full Lists FREE.
PICKETT'S CABINET
WORKS,
(W. C o n.)
BEXLETHEATH, KENT.
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ANOTHER GOOD
VALVE RACK

*
*
*
*

********************

EVEN if you cannot make a decent
soldered joint, you will be

able to make this rack.

It

consists of just four pieces of wood,

two " brass plates " to hang it up
by; and fourteen screws.
It is only when you have spent the

Fresh as the Dawn
every morning .

A permanent source of H.T.
supply that re -charges itself
while Sou sleep!

No matt,er how much you use it-night after

night, week in and week out-the standard

self -generating Leclanche battery will provide
your set with,abundant H.T. supply.
Enthusiasts everywhere are loud in its praise,
and they have good cause to be !
It brings constant, permanent, unfailing H.T.
current at a price within the reach of all. The
secret . . . IT RE -CHARGES ITSELF

necessary few minutes in constructing
this little rack and in fixing it securely

to your wall that you will begin to
appreciate the many virtues which
the innocent simplicity of its appear-

ance do not proclaim. You will
already have noticed, perhaps, that
the plate leg of each valve is placed
outermost, but, as a matter of fact,
you cannot get them on in any other

A

PEERLESS

osition.

OVERNIGHT.

COMPONENT

ettm

Take the first step by sending

THE PEERLESS NEUTRODYNE

for FREE Booklet describing every
detail for installing and maintaining
this super -efficient and money -saving

CONDENSER

battery.

2 valve sets

A 4. 90 volts

25/1

3-5 valve Super sets
sets, D.6. 108 F.6.12 volts
volts 37/3 69/6

DEFERRED TERMS ARRANGED.
ORDERS OF 10 -OR OVERCARRIAGE PAID

(Dept. G)

WET H.T. BATTERY CO.
12 Brownlow Street, London, W.0 1.
Stocked by Half ord's Cycle Stores.

STA76-.1-ThARD
votINIANIfki-

The valves stand quite securely,
and can be placed just as close together
or as far apart as one desires. You

sktPPLyc's--4r--

7heVidal Power in Radio!
M B 15 IMMi

EMACO"

SEND TO -DAY- EMACO"

List No. 93.

" EMACO" CRAFTSMANSHIP
CABINETS READY

MELODY MAKER 32/- EVERYMAN FOUR 56/8
NELSON . 36/- THREESOME . 16,8

98/- 1927 FIVE
.
58/ Cabinets for all sets made.
ENTERPRISE, 11, CRAPE STREET, LONDON, W.C.2.

SOLODYNE -

the plates. A metal sleeve is attached

to the case, and in conjunction with a

ment you need bother about-the
quarter -inch thickness of the bars.

*********************
*

* TWO USEFUL HINTS
--*

-4,-5

* Ak Ak* Ak **, '>:+k -* 'A`-; * .4;4. 0,,,k**Ak * * * OA

High and Low Tension and both perfect,

circles and plane figures by a gentle-

trouble -free services.
Weekly, fortnightly or monthly deliveries anywhere within 12 miles of Charing Cross.

Particulars tree on application.
RADIO SERVICE 'London) LTD.,
105, Torriano Avenue,
Camden Road, N.W.S.

Phone: North o623, 0624, 0623.

'42,

man named Euclid, or contained in
the geometry book which some years
ago replaced his immortal, works.
Actually there are two propositions,

one a problem and the other a
(Continued en page 258.)
257

nut provides a means of fixing the com-

ponent to the panel after drilling a
single hole.

accumulators are serviceable let us

If not, hire ours-

by a neat metal case which encloses

like, according to the extent of your
stock, there being only one measure-

dered what earthly ' use we
should ever be able to find for the
curious problems concerning lines,

correctly recharge them.

washer, the latter being held in position

can make the rack in any size you

MANY of us when we were small
boys at school probably wonII your

This component is neat in design and
robust in construction. Rotation of an
ebonite knob causes a circular brass
plate to move towards or away from a
fixed circular brass plate attached to a
disc of insulating material. Contact
between the two plates is prevented by
means of a thin insulated disc placed
between them.
The fixed plate is
attached to the centre of an insulated

On test the minimum capacity was
found to be 3 micro-microfarads, while
the maximum capacity was 22 micromicrofarads.
This is a satisfactory
range of capacities for neutralising all
types of receiving valves.

Panel Mounting
Baseboard Mounting

2/6
-

3/ -

THE BEDFORD ELECTRICAL

AND RADIO CO., LTD.,
22 Campbell Roa d, BEDFORD.
LONDON:
21 Bartlett's Buildings,
Holborn Circus, E.G-4.

GLASGOW :

113 St. Vincent Street,
C.2.
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TWO USEFUL HINTS
-continued from page 257

at which these two straight lines cut
one another is the centre of the circle.
Now for the second case. You are
squaring up an ebonite panel, a sheet
of metal or a piece of wood, and either

Plantations
and Panels.
3.

From milky sap to pliable
rubber.
NOW we know no more the
milky fluid collected by the
native in the plantation.

It has
tanks.

set, junket -like, in the
Now it is removed in

slabs and put through powerful

roller machines to express the
impure serum.

It is only the purest of the long,
thin sheets which result that are
selected for the manufacture of
Resiston Panels. The slightest
flaw-and it will never become

theorem, which can be ever-present
helps in time of trouble to the wireless constructor.

you have no set -square or it has

The first of these concerns the find-

thousand years ago, the discovery that

ing the centre of a circle. -You may
desire to drill in an ivorine disc to
be used as a scale of a wave -meter a

in a right-angled triangle the square

hidden itself, as set -squares will. Our

friend Euclid made, more than two

on the side opposite to the rightis equal to the sum of the

angle

The top two lines are

the two " Chords."
The lengths of these
do not vary the
accuracy of the man-

oeuvre and they do
not even have to be
of similar dimensions so long as the

ends just meet as
shown.

ea

central hole to admit the spindle of a
variable condenser.; the centre of the
disc is not marked. Or, in making
the layout of a panel you may have

moved condenser dials about on a

squares on the two other sides. If
you want to see whether a corner is

square or not you can do so with
consummate ease with the aid of
this proposition
On one of the

*

Resistor,.

at a Resiston Panel.
Examine it closely. Not the
slightest impediment will you find,
marring its beautiful surface.
Look

e
reason why
lengths of 3 in.,

.

in. and 5 in. are

used is simply that
the square of five is
equal to the square

Nowhere a flaw to be seen prejudicing its great strength. For
every Resiston Panel is as near

of three plus that
of four.

perfect as it is possible to make it.

In colour Permanence. In dielectric constant.

In insulation.

Fit Resiston to your Set and know
that your Panel is tiLit. Ash
your Dealer-he knows. .
Resiston Panels come in 13
In stock sizes in black and Mabogany-grained. From 6 in. x 9 in.
in black, 3/5. to 8 in.
Mahogany -grained 19/-.

x 30 in.

oa

piece of paper until the most conveni-

ent positions have been found. You
trace round them with a pencil ; you
wish to find the centre. Or again,
you may have a scale comprising only

a portion of the circumference of a

circle, and you wish to locate the
centre for the purpose of drilling a
hole for a spindle. Here is the

"24 hours Cut Panel Service"
Advt. Am:rican Hard Rubber Co., Ltd.. 13a, Fore St. II.0

Mg926

straight edges make a scriber -mark
exactly 4 in. from the corner ; on the

other make a mark exactly 3 in.

from the corner. If the corner is a

true right-angle, a line joining the
two marks that you have made will
be exactly 5 in. in length. There is
no need to draw this line ; you can
measure the distance between the

simplest way of doing so. Draw in
two chords as shown in Fig. 1. Find
the mid -point of each of these

two points without doing so. Should

right -angles to the chord. The point

it is greater.

and from it draw a straight line at
258

the line AB be less than 5 in. in
length the corner is less than a

right-angle ; if it is more than 5 in.
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T ******************
*
*
A BLACK STAIN FOR
*
*
WOODEN PANELS

:i-`4

****************4-

rA

SUITE a number of radio amateurs
employ wooden panels, not

necessarily for actual radio set

use, but for supporting instruments
and components which may be used
for testing purposes. t Such panels
often serve their purposes very well,
but generally they have not a good
appearance, simply because they are
wooden ones.

Naturally, the way to get over

this

objection which

accompanies

the use of all wooden panels and
instrument boards is to stain the
surface of the wood black, in order
to imitate as closely as possible
the appearance of ebonite. Most
black stains, however, contain lampblack as their basic ingredient, and
thus, lampblack being composed of

finely -ground carbon, a wooden panel

or board stained black with the aid
of such a staining preparation would
probably set up excessive current
leakages across the surface of the
woodwork.

"BREAK STEP!"
else the Inidge might be utreckul

Matt or Polished
IT JUST shows you how serious vibration

A non -conducting stain, however,
may be prepared as follows :

can be. Soldiers marching across a
bridge are given the order to break step.
If they kept in step their marching would

Mix the following ingredients (finely
ground) in the proportions (by weight)
given below.
Ground shellac, two parts ; powdered borax, five parts ; glycerine,

two parts ; water, twenty parts.

After these materials have been

well mixed together, and the shellac
almoSt completely dissolved (if neces-

sary, after heating the liquid), add.
to the mixture ten parts of finely ground aniline black (obtainable from
any paint shop) and stir thoroughly.

For use, the resulting preparation
should be painted over the surface
of the woodwork rather sparingly
with a soft brush. ' Apply three or
four coats altogether, but allow ample

create a regular vibration that might
Them five features are
exclusive to BENJAMIN Valve Holder
I Value sockets and
or rivets to work loose
and cause faulty con-

or inefficiently sprung valve -holders, so that the
rhythmical street vibration reaches the delicate
filaments. And then they wonder that their
valves have short lives!

safely.

Only BENJAMIN anti-microPhonic Valve -holders will
effectively prevrnt every quiver of vibration, every shock
from reaching the vital filament. Bring your set up-to-date,
make your reception purer and treble the life of your valves
by fitting BENJAMIN anti-microPhonic Valve -holders in

springs are made in

one Piece with no joints

nections.
2 Valves are free to float
in every direction.
3 Values can be inserted
and removed easily and

4 Valve legs cannot Possibly foul thebaseboard.
5 Both terminals and

BENJAMIN
BATTERY SWITCH

The result will_ be a wooden panel
or instrument board which will have

For sheer

a dead matt surface something like
the inside of a good camera. If,
however, a polished appearance is

thin coating of
clear varnish will bring about the
required,

a,

single

desired result.

.

totA.:g-

N

usefuine-s and relia-

Anti-Microphonic

yet been equalled.

VALVE HOLDERS

simplicity,

bility the BENJAMIN
Battery Switch has not

Nothing to get out of

order. Nothing to

Measures only
1k" top to bottom. The
metal parts are nickelbreak.

.p:ated, of course, and

soldering tags are built
in. It's off when it's in.

.

A semi -matt appearance can also
be imparted to the dull black woodwork by rubbing it over with a soft
rag which has previously been satu-

every stage.

gld,e,ryteg tags are

Provided.

time for each coat to dry before
putting on the next.

wreck the bridge!
Yet there are still thousands of radio men
who mount their valves in old-fashioned

Price 11.

2/each

THE BENJAMIN ELECTRIC LTD.
Brantwood Works, Tariff Road, Tottenham, N.17.
101111MMI

rated with olive or sweet oil.
269
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There is :other evidence in the
article that the, writer is not so fully
acquainted .with his- subject. as. he
Might be. - One paragraph is particu-

THE B.B.C.'S OWN BOOK
A review of a recent publication that reveals what
the B.B.C. is doing, and the underlying motives.

(

.

I.

Perhaps the most interesting section for readers of this journal is:that
which comes under the general title
of " Engineering."
Transmitters,
studio construction and techniqUe,
microphone amplifiers, and so forth,
are all clearly explained, and.a number
of articles under the heading of
" Reception " cover such matters as
the 'broadcast receiving set, methods
of reception, telephones and :loud
speakers; and the like.
In the article entitled " The
Broadcast Receiving Set," the author

THE British Broadcasting Corporation seems to be slowly spreading . its activities beyond the
limits of actual broadcasting, the
latest indication of this extension
being the " B:B.C. Handbook, 1928,"

a neatly bound and clearly printed
volume, a copy of which lies before
us. It can be said at once that this
is a most interesting and useful production, the price being remarkably

low for the quality and quantity
given.

Comprehensive Book

ebonite panels, and says they should
be preferably with a matt finish."
Surely anyone connected with the
B.B.C. technical department should

by those whO conduct the broadcasting service to explain to the

-general public just -what they are
doing, how they do it, and the motives

know by now that, the majority of
panels sold have .a highly Polished
surface, the polish being non -con-

which actuate them throughout. In
some four, hundred pages (or perhaps
one should say three hundred after
subtracting the advertisements) almost every aSpect of broadcasting is

ducting and completely free from the
metallic compound which characterised

the finish on the earlier sheets of

covered, the vOlnate,:oPeuing_ with a

ebonite. Indeed-, it Is grave injustice

ioreword by the Earl of Clarendon,
and a 'very 'comprehensive intro:"
J.. C: W. Refit h. Fol
auction by
lowing the introduction we find a
series of articleS 'ori Programmes,

to panel -nniniifaettliers to suggest
that their polished panels are inferior.

Polished Panels Superior
Actually, polished panels arc nearly all cases sUperiOrto matt, while it is
much more difficult to pit good polish

" Side
Publicity,
Engineering,
lights,'' and the Wireless. Trade.
'

There is also a lengthy article purporting to- explain the Regional
Scheme, but leaving the reader at

on an inferior grade of ebonite than
on a 'good one. - The greatest protection the home constructor can have

the end of its perusal in a thoroughly
befogged state ! This particular article
is commented upon elsewhere -in the
current issue.

against inferior ebonite is to buy
ready -cut panel of one of the wellknown brands.
Enterprise .Mfg. Co.

253 256
224

.. 232 ,
.. 257
.. 232

International Correspondence Schools, Ltd. 251

259

Edison. Be.1, -Ltd.

Eastick, J. J., & Sons
Ede, C., & Co., Ltd.
Electron Co., Ltd.

.

;"

.

.

..

216
24

2553

243
246

(The italics are .ours)., Although Perhaps not intended, this

certainly stmgests to, the, reader that
lie does wrong by reducing his. volume

by .detuning, whereas in a very large
number of2 sets this is a very effective, safe, and convenient way. Some
sets are, fitted with a type of volume
control :.which accompanies the re-

duction by distortion, and in such

..

sets_ it is often: preferable to control
yolimie -by_, &tuning :.t ha 11 by .;the
special " volume control " provided.

-

'These are minor criticisms, however,

and there is a great deal of value,
interest l and help to every listener in
tli7e,:kolpine. We would particularly
recommend it to readers of -the

fond of listening to distant stations,
for there is a section entitled " Foreign
Identification Panels," which pro-

vides Most valtiable information on
the distant statieds,' oivinff 'not only
wave-lenith: frequency and.: power,
but the approximate distance
London, the call sign, interval
niethOds of announcing,

phrases, and any other peculiarities
which help to identify the station. '
This section alone fully warrants the
price charged for the whole book.
We congratulate the, British Broad-:
casting Corporation on producing '
such a well -printed, illust rated, and'
edited yolume.
Pickett's Cabinet Works ..
Portable Utilities Co., Ltd.
Pyc, W. (4., & Co.
..
Peto & Radford
" Popular Wireless " Blue
Radio Service (London), 'ltd. ..
Rawlplug Co., Ltd., The
Raymond, K... ,.. ..
Redfern's Rubber Works. It d.
& Varley, Ltd.
, .
Ripaults, Ltd.
Rothermel Radio Corporation, i4d

.

.

460

.

.

. .

..

.. 178, 179

236

.
-

('over ii

..

253

..

235

251

22,
2449

.

249

iv

.

Wet H.T. Battery Co. _

.

'23'2

i

255
177

.. 256

.

..
Marconiphone Co. Ltd.
Metro -Vick Supplies, Ltd.
"Modern Wireless-" ..Mullard Wireless Service Co., Ltd.
Nei* London Electron Works,
Ormond Engineering Co., Ltd. ..
Peto Scott Co., Ltd. ..

who are
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Services Watch Co., Ltd.
Sferavox Loud Speaker -

Laker & Co. _

'

A Valuable Section

.. 247
..
Jackson Bros.
.. 247
Jimit. Mfg. Co., Ltd. ..
London & Provincial Radio Co., Ltd. .. 247
London Elec. Wire Co. & Sinitlis, Ltd. .. 224
215;223
Lissen, Ltd. ..
Makerim port, Co.

.

..

232
231
224
243
252
220
239
256
250

Gambrel] Bros., Ltd. _
Garnett, Whiteley & Co., Ltd.
..
Hamley Brothers, Ltd.
Holzman, Louis ..
Hughes, F. A., & Co., Ltd.
Igranic Electric Co., Ltd. ..

227
Bird, Sydney S., & Sons, Ltd.-..
.. 253
Bond, V. C., & Sons ..
..
.. 220, 255
Bowyer -Lowe Co., Ltd.
.. 219
Brandes, Ltd.
.. Cover iii
Brown, S. G., Ltd. ..
216, 242
Burne-Jones & Co., h13.
.. 251
Collinson Precision Screw Co., Ltd.
180
Cossor, A. C., Ltd.
224
Carrington Mfg. Co., Ltd...
,
232
Rigby. F.

Dallier Condenser Co. .0 925), *Ltd.

257

Electradix Radios
Ferranti, Ltd.
Formo Co., The ..

INDEX TO ADVERTISERS
..

this may be refitted by adjusting the
yolume,contrel ; in no case should the
volume ' be reduced by detuning."

issues an obsolete warning against

The book apparently is an attempt

American Hard Rubber Co.. T,1,1
..
Amperite Rheostat
Artcraft Company, The
Argosy Magazine ..
Bedford Electrical & Radio Co., Ltd...
& Lee, Ltd. ..
Benjamin Electric, Ltd.

larly Misleading.- It reads as follows :
The set may be fitted with a volume
control. If, when the set is properly
tuned, the. volume given is too great

Stratton & Co.
Taylor, C.
..

211

..

251.
.

Technological Institute of Gnat Wit a in
Telegraph Condenser Co., Ltd.
Weston Electrical Instrument Co.. 1,1d.
WOolleicidge Radio Co.. Ltd.

Webb & Yeo

232
253
225
239
257
255
256

Al COMMUILICali0718 concerning advertising in

"Wireless Construchw" must

be

made to

John IL. Lite, Ltd., 4, Ludgate C tl Cla, London,
E.C.4. Telephone: City 7261.
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IT is the easiest thing in the world, when lying

back in your chair with your feet on the

fender and your eyes half closed, to imagine
your Vrovoa Loud Speaker is the singer himself.

It is only when you rouse yourself and look
about you that you are certain you are still alone.

It is a habit of the krown to make itself heard
without making itself obvious. Some people
call it "the loud speaker that isn't." They say
it is a loud speaker that doesn't let you know

it. Which, of course, is the highest tribute

they can pay it.
If you have never heard the 'Brown Universal
Loud Speaker there is a thrilling experience in
store for you. When, some evening you are

alone, you turn out the light and draw your
chair to the fire, its uncanny realikun will stir
your very soul.

.16r0W11 Universal.

Your Dealer will be guile prow I
demonstrate

it

to you.

il)

S. G. BROWN, LTD.. Western
Avenue. North Acton. Lot don.
W.3. Showrooms : 19, Mortimer St.. W.1 ; 15;4foot-fields.
Liverpool ; 67. High St..
Southampton.
Wholesale

Price

Depots throughout 16c:touter
.t906
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The ONLY Transfor
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THE new R.I. and Varley Straight Line Super Transformer is the only Transformer which has succeeded
in combining real efficiency with almost universal
application. As a simple transformer it is second to none.
The iron content of this model is considerably greater than
in other transformers, and further the iron used is of special
grade, much higher in permeability, and lower in core losses
than was hitherto obtainable. Some idea of what has been

achieved can be gauged from the fact that at 50 cycles its
inductance is 122 henries, and at 500 cycles, 123 henries.
The remarkable curve, taken by the National Physical
Laboratory under normal working conditions, shows its
amplification to be practically a straight line from zoo to 6,000
cycles, with exceptionally good results even as low as 20 cycles.

The R.I. and Varley Straight Line Super Transformer has no
less than twelve applications in addition to that of a simple
transformer, one of which makes possible for the first time the
new Balanced Inductance method of L.F. Intervalve Coupling.
This new Transformer is in no way a multi -ratio component
in the same sense as our famous Multi -Ratio Transformer,
in that this Super Transformer is suitable for valves with
widely varying impedances. Reference to the diagramssupplied with each instrument-shows that this Super Transformer is suitable for use with modern high magnification

valves, and that, in addition, both the new method of
Balanced Inductive Coupling as well as efficient L.F. Choke
Coupling can be obtained with this component.
with diagrams of the thirteen different
applications of our new Super
Transformer are supplied

tars of our new products.

THE MARK OF
Kingswav House. 103, Kingswav London, W.C.a.

impszaris

111111111111=111
An exact reproduction of this
Vo tage
Amplification -Frequency curve, bearing the seal
of
the National Physical

Laboratory will be found in

our illustrated 16 -page Leaflet

Full particulars

with each instrument.
Write jor the R.I. and Varley
Catalogue, giving full parties.

INIEMBI1111111111111111

C.17 (free on application).
Booklet " Low
Amplification"
(Price 11-) gives valuable npto-date information on all
forms of L.F. Intervalve
Our new
Frequency

RI

Coupling.

BETTER RADIO
Telephoner Holborn 5303.
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