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LOOK

Grid with two supports

5 restlient filament supports
keeping filament in

permanent  alignment.

Filament two complete loops.

Anode (with two supports) cut
away to show filament and grid.

It is the filament that
what

counts and  this is
you day for.
i (' For 4-uolt accumulator or
3 dry cells
THE P.M.3. (General Purpose)
0l amp. 16/6

ADVT.,

ii

THEP.M.4(Power) 0'1 amp. 22/6
For 6-volt accumulator or
4 dry cells

THE P.M.5 (General Purpose)
0’1 amp. 22/6

THE P.M.6 (Power) 0'1 amp. 22/6
For 2-volt accumulator

THE PM.1 HF, 01 amp. 15/6
THEPM.1LF, 01 amp. 15/6
THEP.M.2(Power)0'15amp. 18/6
T hese pricesdonot apply inIrish Free State

===
o

at this

September, 1926

P.M. Filament and ¥y

will understand why P.M. Valves

are the best value on the market.

THESE

seven P.M. advantages reduce your maintenance
costs and give you better results—

1

O

< O i A

-

GREATER EMISSION SERVICE. P.M. Filaments have up to s} times
greater emission surface than ordinary filaments ensuring a much wider range of
power for economical operation ; in fact, these new filaments are so conservatively
rated that they give ample results at lower voltages than marked and will stand
up to a reasonable overload.

LONGER VALVE LIFE. The special alloy of rare metals that forms the heavy
covering of P.M. Filaments is prepared by a patented process that secures a
copious flow of electrons and the operating temperature is so low that this precious
alloy cannot be discharged, a definite proof of long useful life.

UNBREAKABLE FILAMENT. P.M. Filaments are longer than ordinary
ﬁlamenm, and retain their ductility even after 1,000 hours life, so that itis possible
to tie them in a knot. At no time does the low operating temperature cause sag,
and these filaments are specially set round the five strong resilient hooks so that
they are free from tension and cannot be broken except by the very roughest
handling.

NO VISIBLE GLOW. The extreme economy in heat of P.M. Filaments can
be judged by the fact that no sign of glow can be discerned during operation.

REDUCED CURRENT CONSUMPTION. P.M. Filaments only require
one-tenth ampere filament current, giving up to seven times the life of each
accumulator charge, a reduction to one-seventh in your cost of accumulator
maintenance.

NO MICROPHONIC NOISES. The unique method of mounting the
filament within the field of the grid and anode, so that the filament lies without
fension or sag in its correct position, and all the electrons are utilised and controlled,
completely eliminates all microphonic noises, leaving an effective background of
silence to emphasise faithful reception.

MAJESTIC VOLUME,
desigued to give you

Every P.M. Valve is a master valve in its own class,

Perfect Radio Reception

ASK YOUR DEALER FOR THE VALVES

WITH THE P.M. FILAMENT

Mullard

THE - -MASTER --VALVE

THE MULLARD WIRELESS SERVICE CO., LTD.,

NIGHTINGALE LANF, BALHAM, LONDON, S W 12.
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IT CAN BE DEMONSTRATED THAT FERRANTI AUDIO FREQUENCY

TRANSFORMERS ENHANCE THE VALUE OF ANY SET.

.« SPECIFY

WHEN YOU BUY A COMPLETE SET AND .#“’T
BUY THEM WHEN YOU BUILD ONE. » “_‘.0“"’(
’g; - - 7 °‘°’
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Curve I. Perfection.
Curve II. FERRANTI AF3,
Very nearly perfect.

No better Transformer is

available at any price.

Curves III, IVand V. Other
transformers on the market.
Ask your Dealer for Leaflee Wa 4ot

FERRANTI LTD.
HOLLINWOOD, ENGLAND

A In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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NEW COMPONENTS—
LOWER PRICES

P L N

. .-

HE new Igranic Radio Accessories Catalogue

is now ready. It contains particulars of
many NEW AND INTERESTING COM-
‘ PONENTS and SUBSTANTIAL  PRICE
. REDUCTIONS made possible by improved
manufacturing methods. Even if you are in no immediate need of components you
will find the new Igranic catalogue of considerableinterest and very- useful for reference.

SEND FOR :—
The new IGRANIC CATALOGUE.

The leaflet entitled “ SHORT WAVE RECEPTION ” showing diagrams and sugges-
tions for constructing and operating short wave receivers.

The ingenious “ MULTI-CIRCUIT FOLDER ” which can be folded in various ways
to show many different circuits.

The ‘leaflet- of “ JACK SWITCHING
DIAGRAMS " showing how to connect
jacks for the control of modern circuits.

Send us a Post Card-—now, before

you forget—just bearing your Name

and Address and No. J.80. The

above publications will be sent
you immediately.

IGRANIC HEN you visit the
National Radio Ex-

DUAL CONDENSERS. /—\

——— cOMPANY hibition at Olympia on
If you are building the * Elstree [y ‘
Six " use Igranic Dual Variable s GRANIC FERrRaihe ehy'en “SOSCINS
Condensers. Prices (as illustrated):

ELECTRIC sure to call at the Igranic

‘0003 mfd. (each section)...22/6 LIMITED Stands, Nos. 72 and 73.
‘coos5 mfd. ,, - e
14¢ QUEEN VICTORIA ST., LONDON.

"""" '\\\_/_ T A WORKS ;: BEDFORD., _—\_/’—_
AARAAAAAAA ARAALAAARAAARAAALNRARLARAAALAAAD

062 In replying to aduvertisers, please meation Tug WIRELESS CONSTRUCTOR.
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A THREE-VALVE SET WITH ONE CONTROL

Slmpltcuy of construction and ease of control are features of this receiver.

By R. J. O°CONNELL

No skill

is needed to handle it, it can be always ready for use, and it is capable of recewmg
quite a number of broadcasting stations in addition to the local transmission.

NE of the greatest services ren-

dered by broadcasting to the

public is that it gives enter-
tainment and a means of passing the
time to those who, on account of ill-
ness, are unable to enjoy those
pleasures which most of us take as a
matter of course. A few years ago
the bed-ridden invalid was virtually
dead to the world, but now, by the
aid of a simple wireléss receiver he

less, the receiver used should be simple
to operate and capable of giving pure
and clear reproduction of the pro-
gramme received. With the intention
of fulfilling these requirements and
also the important one of cheapness
in construction and running cost, the
three-valve set to be described here
has been designed, and it is hoped
that many readers will find in it the
set for which they have been looking.

and the controls must be as few as

possible. In order that the problem

of distance may be satisfactorily

solved, it is practically essential that

one stage of high-frequency amplifica- *
tion should be employed, this necessi-

tating the use of two tuning controls,

at dleast, if tuned stages are to be

use

Simplified Tuning

There are, of course, methods of

A

HE
aber

o

£

There is nothing in the appearance of the receiver to make the unskilled operator doubt

his ability to handle it.

*

=

b
<

oan, in a few moments, transport him-
self to the theatre, ‘concert hall or
church and hear all that is taking
place there, better than many of the
people in the building.

Of course, if he is to obtain the
greatest pos51ble enjoyment from wire-

Providing for Distant Reception

When designing a receiver to meeb
these requirements, two facts must be
kept well in mind—the user may de-
sire to operate the set at a fair dis-
tance from the broadecasting station

963

coupling the high-frequency wvalve
which do not necessitate tuning of
the anode circuit, such as the aperio.
dic method of coupling, to quote a
well-known example, and in a receiver
so designed, the method of tuning is
greatly simplified.  The amount of
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amplification may be a little less thay
that which an experimenter would
obtain with a tuned stage, but from
the point of view of easy operation it
has muech to' commend it.

42 H.F. TRANS®

3

and are wound in the manner of the
usual barrel type of plug-in transfor~
mer. The sizes of the coil L1 and
the high-frequency transformer may
be changed according to the wave-

r———dH1+z

= @HT+I

HI-

LT+

IL.T.—
GB+

€C B -

Fig. 1.—Plug-in units are used for the H.F. tv_‘ansfor,mer, making
alterations in the wavelength range a simple matter.

Few Controls

In the receiver to be described, an
“¢ aperiodic ’’ transformer is employed,
thereby eliminating one of the con-
densers usually found in a three-valve
set consisting of one high-frequency
stage, a detector and one low-fre-
quency valve. In order that the
operation of the receiver should be
still further simplified, it was decided
to eliminate the filament controls and

. employ a switch for turning on and
off the low-tension current.

Ease of Construction

The vertical panel and baseboard
design has been used in order that
the walves and coils may be com-
pletely -enclosed within the cabinet.
This method of construction permits
of easy wiring of the components, and
at the same time affords a protection
to the valves which would be impos-
sible if these were mounted on the
panel. As will be seen from the photo-
graph, the only components appearing
on the latter are the variable conden-
ser, on-and-off switch, and loud-
speaker jack.

A Point of Convenience

The constant aerial tuning method
of coupling the aerial to the set has
been employed in order that, should
the reader construct this set for a
friend, he may be able to calibrate it
approximately on his own aerial and
forward it with complete tuning in-
structions to the person for whom it
is . intended.

condenser having a capacity of .0005.
The two coils L2 and L3 constitute
the aperiodic transformer windings

The coil L1, which is i
the aerial coil, is tuned by a variable -

length which it is desired to receive,
the set being suitable for use upon the
lower -broadcast band or uapon the
longer wavelength of Daventry.

No reaction has been employed in
the receiver, as it was deemed inad-
visable to make any departure from

wires.,

the strictest simplicity of operation.
In any case, if the reader follows care-
fully the layout and wiring of -the
components as shown in the photo-
graphs, he should have no difficulty in
tuning in a ndmber of distant sta-
tions without the help usually obtained
from reaction,

964

Those readers who are desirous of
building this set should collect to-
gether the following components and
materials. Following the components
mentioned, the name of the manufac-
turer or the trade mark is given; this
information is intended for the henefit
of those readers who wish to dupli-
cate the receiver illustrated, though it
must, of course, be understood that
other similar goods will do equally well
so long as the values are as given in
the accompanying list.

Components Used

This latter point is one of some
importance, for the final design of a
receiver is the outcome of careful
experiment on the part of the de-
signer. All the values of components
have been specially chosen for the best
results, and any departure therefrom
may quite possibly mean that the set
will either not work as well as it
otherwise would, or that its tuning
range is altered and possibly re-
stricted.

One ebonite panel 14 in. by 7 in. by
1 in. (Paragon).

One cabinet to take above panel,
and baseboard, 14 in. by 7 in. by
61 in. (Camco).

Two right-angle brackets (Camco).

Two aperiodic high-frequency trans-
formers (Curtis A and B).

This photograph will be of assistance in arranging the connecting
Reference to Fig. 3 will give the further details needed.

Thyee “ Lotus’ antiphonie valve
holders (Garnett, Whiteley & Co.).

One  anti-capacity valve-holder
(Burne Jones & Co., Ltd.).

One .0005 variable squarelaw con-
denser (Jackson Bros.).

One general-purpose low-frequency
transformer (C. A. Vandervell).
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One hoard-mounting coil socket
(Burne Jones & Co., Ltd.).

One on-and-off switch (Igranic Elec-
trie, Ltd.).

One loud-speaker jack (Igranio Elec-
trie, Ltd.).

As will be seen from the above list,
the components required for the con-

struction of the receiver are not ex-

pensive, and the total cost, exclusive
of the valves and accessories, should
not exceed £4.

sions shown will give sufficient clear-
ance. After all the holes have been
drilled, secure the pane' to the base-
board and ascertain that both are a
good fit in the cabinet. Next mount
the components on the panel and the

. 24@”—(—%"4

‘_\3/4// 2//4,/ 5// o 3”
2 "
@
(
@ S

7” JII
@ r

& @ o

2 "

ALl

Fig. 2,—The few dimensions required for marking out the panel may be taken from this drawing. Blue-
print No. C1058A may also be obtained if desired.

One three-terminal strip.

One seven-terminal strip.

One combined gridleak 2 megohms,
and condenser .0003 (Watmei).

One .0001 fixed condenser (Curtis).

Valves of types suitable for the different functions should be used
in order to obtain the best results.
voltage rating, as no resistances are used.

One packet of Radio Press panel
transfers,
Quantity of Glazite, screws, ete.

Drilling the Panel

If the components mentioned are
used, the drilling of the panel may be
undertaken with Fig. 2 as a guide,

They must be of similar filament

but should any of the parts be of
other manufacture, then the reader
should assure hiniself that the dimen-

965

baseboard as indicated in the dia-
grams, after which the wiring may be
commenced.

Wiring

The wiring up of the parts on the
baseboard should be done first. It is
advisable to connect the filament leads
first of all. This may be done with
the exception of the connection to the
on-and-off switch, which should be left
until all the other wiring has been
completed.

Next proceed to wire up the connec-
tions. from the ¢ aerial coil to- the
variable condenser, then those to the
low-frequency transformer and jack,
and lastly to the filament switch.
When connecting the variable con-
deunser, be sure that the moving vanes
are connected to earth.

If the wiring as illustrated in the
photographs and wiring diagram 1is
carefully followed, no difficulty should
be experienced in carrying out this
operation. .

Valves to Use

This receiver is intended for use with
two-volt valves, and all three valves
should be of the same type, since no
filament resistances are employed.

In the original receiver 2 P.M.,1 and
1 P.M.2 type of valves were used, and
these ‘gave very satisfactory results.
Other two-volt valves whicl will be
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.

found quite suitable are the Cossor
Point One, Marconi or Osram D.E.R.
and D.E.2 and Ediswan A.R.D.E., and
other similar valves.

Testing

When the receiver has been coni-
pleted, the wiring should be thoroughly
checked and tested in the following
way before any actual tests of recep-
tion are carried out.

Place the valves in their respective

holders, the high-frequency trans-
former in its socket, and connect up
the low-tension supply. On switching
on the filament current, the filaments
of the valves should light up at the cor-
rect brillianey. Now connect up the
high-tension battery, putting on a
small voltage of about 3 volts only at
first, and noting whether any change
in the brightness of the valves occurs.
If the wiring is correct, no change will
be observed, and the correct voltage

may be applied, the aerial and earth
connected up, when the set will be
ready for use.

To use this set for the reception on
the broadcast band of wavelengths
with the gerial connected to the ter-
minal marked C.A.T. a No. 50 plug-in
coil should be placed in the aerial
socket and a Cartis A or a Magnum
No. 1 or similar aperiodic transformer
in the transformer holder.

For the reception of Daventry and

Fig. 3.—This diagram, in conjunction with the special instructions on the opposite page, should make the

wiring connections quite clear.

966

This is available in blueprint form, No. C10588B.
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A Three-Valve Set with One Control—continued

other long-wave stations, a No. 250
coil will be required for Ll and a
Curtis B or a Magnum No. 3 for the
transformer L2 and L3.

High-Tension Voltages

The high-tension battery should be
of the tapped variety, having a voltage
of 90 or 100 volts, though excellent
results should be obtained with one of

Join C.A.T. terminal to one side of C.A.T.

. condenser.

Join A terminal to other side of C.A.T. con-
: denser, also to G of V1, and thence to one side of
: L1 holder and fixed vanes of C1.

©  Joln moving vanes of Cl to either side of L1
: holder, and thence to one fllament contact of V1,
. E terminal, L.T.—terminal, one filament contact
. of both V2 and V3, and G.B. +terminal.

:  Join together the remaining filament contacts
: of V1, V2, and V3, and one contact of L3 on the
: H.F. transformer base.

- iIoiu other contact of L3 to one side of C2 and

Join other side of C2 and R1 to G of V2.

72 volts, the full value being used for
H.T.2. For H.T.1 it is not recom-
mended that more than 48 volts be
used, as nothing will be gained by in-
creasing the voltage ahove this figure.
If an excessive voltage is applied to
the first two valves, it will be found
to be impossible to prevent the set
from bursting into oscillation.

The grid-bias battery may be one of
the tapped type, with the voltage

variable from 3 to 9 volts, as correct
adjustment of the grid-bias will be
found greatly to improve the clarity
aud purity of the loud-speaker results.

Operation and Results

The operation of this receiver should
present no difficulty to the veriest

novice, and if the correct values of
high-tension and grid-bias voltages are
used, signals should come in with some-
thing of the purity of those received
on a crystal set.

Using a ooil and transformer, as
mentioned above, with 48 volts high-
tension on the first two valves and
about 80 volts on the low-frequency
valve, excellent loud-speaker results

Join A of V1 to one contact of L2 on H.F. :
transformer base. 8

Join other contact of L2 to LP. of L.F. trans- :
former and also to H.T.+1 terminal.

Join A of V2 to O.P. of L.F, transformer.

Join G of V3 to 0.5, of L.F. transformer. ]

Join LS. of L.F. transformer to G.B. — terminal. *

Join A of V3 to upper eontact of Jack. ;

Join lower contact (body) of Jack to H.T.+2 :
terminal. 5
Join one side of switch § to H.T. —and LT.+ :
terminals. :

Join other sioe of switch 8 to filament positive :
tag of Vy valve holder,

were obtained from 2L0O at a distance
of about 3 miles.

While the receiver was designed chiefly
for loud-speaker reception of the local
station, the long-distance results ob-
tained were quite satisfactory, Brus-
sels, Petit-Parisien, Hamburg, Madrid
and, when London had closed down,
Bournemouth and Birmingham, Being
all received at excellent strength on
the telephones.

®98500000000000000000

The wiring of the
on-and-off switch

should be left
until the other
#. connections have

been completed.

Mainly for Local Reception

In connection with these results, it
1s well to pointout that while this re-
ceiver will receive a number of distant
stations, it is not easy to carry out
distant reception while the loeal
station is working, since, owing to the
method of untuned high-frequency

967

amplification employed, the selecti¥ity
is not of a high order.

As already pointed out, once the
receiver has been adjusted and tuned
in, it may be turned on and off by
pushing in or pulling out the switch.
The batteries may be left connected
until they require to be charged or
replaced, and the position of the
tuning condenser need not be altered-
under normal circumstances.

BHVHIPHBDOB BB BOLDBD

HAVE YOU HAD THIS
EXPERIENCE ?

& &
BRBHPIBEBPBHIHBIBHBHY

Smr,—Having been interested in
short-wave reception for some time, I
constructed the receiver described by
Mr. Percy W. Harris in his article
¢ Australta on Two Valves.” 1 am
very pleased with the results,I have.
already obtained (although I have only
been using the set for a few days),
but have been puzzled and, it seems,
haffled, by an annoying audio-fre-
quency howl which occurs as the set is
gust on the oscillation point. As this
1s, of course, the point at which the
set is most sensitive, it is rather diffi-
cult to operate it to the best advan-
tage.

1 might mention that this fault has
been present in all my short-wave re-
ceivers, and that it is not due to a
run-down H.T. battery or to a defec-
tive grid-leak.

Can any of your readers suggest a
cure ?

BRDHS
DSBH

Yours faithfully,

M. S. BensoN.
Cheltenham.

@@@@@@@@@@@@@@@@@@@g
&

A USEFUL TIP.

BB
BEBE

53
BIFBBBHPIBIDIBBBHHBB

WHEN the proper tool is mislaid,
the blade of a hacksaw will
often be found to make an excellent
screwdriver in an emergency. The
blade need not -be complete; a few
incltes of a broken one will do quite
well, provided that it includes one of
the curved ends. The end will usually
be found to be slightly tapered off, so
that it will bed down well into the
slot of the screw. Very stiff screws
cannot very well be turned in this
way, owing to the brittleness of the
blade. Also care should be taken not
to twist the blade too sharply, for the
same reason. - The breaking of the
blade is very likely to entail injurg_
to the hand.
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N my last article I told you some
] of the facts regarding resistance
losses in wireless circuits, and ex-
plained how the size of the wire used
has a bearing on the resistance of the
circuit and the losses set up thereby.
A little more explanation is needed,

TALKS TO BEGINNERS

By PERCY W. HARRIS, M.LRE.

VL.—MORE ABOUT RESISTANCES.
THE DEVELOPMENT OF CONDENSERS AND COILS.

given metal (other circumstances
equal), the depth of penetration for
a given frequency is always the same,
so that a relatively thin wire of a
thickness equal to twice the distance
of penetration at the frequency in
use is much more economical to use

The plug-in coil on the right of this group of modern coil types has the
great advantage of compactness as compared with the coil shown in the
lower photograph on this page.

for when we are dealing with currents
which change their direction so rapidly
as those wused in broadcasting, the
effect on the wire is somewhat dif-
ferent from that found in ordinary
electric lighting circuits.

The “Skin Effect”

For example, in direct or alter-
nating current electric lighting  cir-
cuits, the current penetrates to the
centre of the wire, and is uniformly
distributed through it. In high-fre-
quency circuits, such as those with
which we are now dealing, the very
brief period of time taken by the
current flowing in one Jdirection before
1t reverses has to be taken into con-
sideration, and before the current has
penetirated far into the wire the direc-
tion is reversed and the penetration
must ‘‘ start all over again.”” For
this reason we speak of a ‘‘ skin
effect ”’ in radio, meaning that the
currents penetrate into only a thin
skin of the wire, a large portion of
the interior of the conductor. being to
all' intents and purpcse useless.

"The Importance of Gauge

Indeed, as far as high-frequency
currents are concerned, the resistance
of a tube of copper may be no greater
than that of a solid rod of the same
external diameter, although the
amount of copper in ene is far in
excess ¢f that in the other. For a

than a wire in which the central core
is left unutilised.

The Cause of Losses

Another effect we have to consider
is the loss which may occur, not in
the wire itself, but in the material

poor, owing to the losses set up in
the inferior insulating material sur-
rounding it. This material, vou will
remember, is penetrated by the ever-
changing magnetic field surrounding
the wire.  For this reason in coils
used for very high-frequency currents,
such as oceur in very short-wave
work, the amount of insulating ma-
terial other than air is kept purposely
small, to avoid what are known as
‘“ dielectric losses,”” or losses in the
dielectric material surrounding the
wire.

Designing for Low Losses

Low-loss coils are, therefore, coils
designed not only to have a low chmie
resistance, but also to avoid other
losses which may occur in material
immediately adjacent” to the wire.
Such coils, too, are generally wound
in such a way that the maximum in-
ductance is obtained efficiently for the
length of wire used: A coil of small
diameter and considerable length
would be less efficient than a- coil of
much greater diameter and shorter
length, even though the amount of
wire used in the two coils was the
same.

*  * W*

The coils used for
reception a few
years ago were
very cumbrous in
comparison with
the modern com-
pact forms.

¥ o8 %
immediately surrounding the wire.

For example, let us cousider a coil of
insulated wire. While the actual
ohmic resistance at high frequencies

may be low, the coil may be very
968

Resistances That Work for Us

We also utilise resistance in wire-

less receivers as a means of de-

liberately reducing the currents flow-
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Talks to Beginners—continued

ing through the filament of a wvalve
to the figure desired. Such resist-
ances or ‘‘ filament rheostats,”’ as they
are called, are generally made vari-

i § =T

The flat basket coil is popular owing to
its ease of construction.

9ble so that the amount of resistance
in circuit can be changed at will. We
shall learn more of this when consider-
ing the valve itself and how it is used.

Other Uses

Sometimes, but not often nowadays,
we may deliberately introduce resist-
ance into a wireless cirenit to check
oscillations and prevent a state of con-
tinuous osecillations being set up due
to other factors necessarily present in
some particular circuit. A further
use for vresistance is in what is

In this type of coil the amount of solid
material inside the winding is reduced
as far as possible.

called ¢‘ resistance-capacity eoupling,”
wherein the pressure required to make
the currents pass through a very high
resistance of many thousands of ohms
is simultaneously applied between the
grid and filament of another valve to
transfer energy to it.

Early Wireless Coils

All of the early wireless coils were
wound as single layers, and as the
wavelengths first used were relatively

long compared with those which we
are accustomed to-day, the first wire-
less coils, speaking of pre-broadcasting
times, were very large, some being
2 ft. iong, 10 ins. in (fiameter, wound
full up with fine wire. For the recep-
tion of some of the very long wave-
lengths, such as those used for high-
power stations, coils reaching from
the floor to the ceiling of the operat-
ing room were sometimes built.

The Coil Develops

Later, however, it was found that
b¥ adopting certain criss-cross forms
of winding, it was possible to wind
concentrated ‘coils having, in a rela-
tively sn:/'dl space, the inductance
properties of very long single-layer
coils. A very practical form of such
coils was invented by Dr. Lee de
Forest, the well-known American in-
ventor, to whom so much of _the

modern success of the valve is due.
Owing to the special form of winding
adopted by Dr. de Forest, the rather
¢ Honeycomb ’’ was

fanciful name
given to the coil.

that one set of plates meshed with
the other progressively, the increase
of capacity from zero to the top of
the scale being uniform throughout.
Expressed in another way, if we drew
a chart with a line along the bottom
marked off in the 100 degrees of the
condenser scale, and a,vertical line
marked off in units of capacity, we
should find that at 0 the capacity
would be very low (not quite zero, for
there is always a certain amount of
capacity between the two sets of
plates, even when these are not inter-
leaved), and when the plates were
completely inter-meshed the capacity
would be at a maximum.

Making a Calibration Chart

If now we drew a line from the
value of the capacity at, say, 5§ de-
grees; on the scale to the point indi-
cating the capacity at 100 degrees of
the scale, we should get what would
be called a ‘¢ calibration curve,”” from
which we could read off the capacity
at any given setting of the condenser
scale, or read off what part of the

Three examples of modern coils (left to right), single-layer, toroid and
standard plug-in.

A Convenient Mounting

At the same time, Dr. de Forest
introduced the pin and socket plug
mounting, which has been practically
universally adopted for interchange-
able coils. Honeycombs were the first
of the efficient multi-layer inductance
coils, but there are now a number of
different makes utilising different
styles of winding just as efficiently.
All, however (and fortunately), have
settled down to the same size of plug
mounting, so that the ;l)opular makes
of plug-in coil are all interchange-
able, much to the advantage of the
experimenter. For work of the
highest efficiency, however, it is cus-
tomary to use single-layer coils, for
it has been found impossible to equal
the results obtainable with such
single-layer coils (provided they are
properly designed) by using any other
form of multi-layer inductance.

Variable Condensers

Within the last year or two, vari-
able condensers used for wireless pur-
poses have been changed in design
quite considerably. A few years ago
all variable condensers were made so

969

condenser scale corresponded with the
particular capacity on the vertical
scale.. Such a condenser is called a
straight-line-capacity. condenser.

/,__(;;-,-f*-ﬂa- v

The “ X former may be conveniently

adapied io a plug-in form of mounting.

The mount shown here carries a third
pin for the tapping on the coil.

Special Plate Shapes _
Now as practically all varia@®e con-
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densers are used for tuning wireles§
circuits, to bring them into resonance
with some particular frequency or

‘wavelength, there are certain dis-

advantages in using straight-line-
capacity condensers. For -example, if
with a given coil five units of capacity
tuned to a given wavelength, by
placing ten units capacity across the
coil we should not get double the
wavelength, but some figure consider-
ably below that. In order that we
may obtain calibration curves in

‘which the wavelengths are equally

distributed according to the degrees
of the scale, it is necessary so to
shape the plates that the capacity in-
creases more rapidly as we progress
along the scale than is the case with
the ordinary condenser with semi-
circular plates, both fixed and
moving.

There are many condensers on . the
market in which the plates have been
so' shaped that instead of getting a
crowding of wavelengths on the %ot-
tom half of the scale and a much too
wide distribution on the upper half
of the scale, they can distribute wave-
lengths uniformly = throughout the
whole scale. ,Such gondensers are
generally called  square law '’ con-
densers or ‘“straight - line - wave-
length ”’ (S.L.W.) ‘condensers, and
are more used perhaps than any others
et the present time.

Another Type
There is still another form of con-
denser, known as the ‘‘ straight-line-
frequency '’ (S.L.F.) condenser, in
which the plates are shaped dif-
ferently again, so that the frequency

difference is constant throughout the. |,

scale. By this I mean that a differ-

ence in frequenecy corresponding to
2 degrees at the top of the scale is
evactly the same difference of fre-
quency as that for 2 degrees at the

bottom end' of the seale. On the
straight - line - wavelength condensers

there is the samie wavelength differ-

ence between stations separated 2 de-

grees apart at the top of the scale,
as between stations separated by 2
degrees at the bottom end.

* quency condensers.

line-wavelength and straight-line-fre-
By this I mean
that you will not get better or
stronger signals by changing from one
kind to another. What you will geb

3]

These early Marconi condensers seem quaint in appearance when compared
with the modern component.

In Rome . . .

When, as in Europe, -stations are
arranged by wavelength separation,
then the straight-line-wavelength or
square law condenser is the more
useful. 'When, as in the United

#

* %

The three types of
variable conden-
sers discussed in
the article—(top)
straight -line - fre«
quency; (left)
straight - line-
wavelength ; and
(right) straight-
line-capacity.

* ¥ ®

States, the stations are separated by
frequency differences, then the straight-
line-frequency condenser is the more

practical. There is no difference of |

efficiency  between  straight - line -
capacity (the oldest form), straight-

97a

is a difference of distribution of wave-
lengths throughout the scale.

Three Types Compared

To recapitulate: on the straight-
line-capacity or oldest form of con-
denser, yvou will get a crowding of
wavelengths at the bottom _of the
scale; with a straight-line-wavelength
condenser you will get a more uniform
distribution throughout the scale,
and with straight-lime-frequency con-
densers, the stations will be distri-
buted on the basis of frequency com-
parison.

Which is the Best ?

Sonie ' experimenters, and particu-
larly newcomers to¢ the art, have
gathered the idea that the straight-
line-frequency  condenser is  the
‘“ latest improvement,”” and that
it must therefore necessarily be
better than the older straight-line-

wavelength form. So far as novelty
is concerned, the straight-line-fre-
quency condenser scores, but experts
at present hold differing opinions on
the relative usefulness of the two

types.
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SHORT time

ago I was, curi-
ously enough, on my holidays,
which I spent in the neighbour-
hood of a somewhat obscure village on
the South Coast, knownasB . . . . . -

m. . . h. Moreover, as I had gone
away primarily to enjoy a complete
rest, my main thoughts when packing
had been of things such as tennis,
golf and bathing.

Something Missing
All of which I got in due course,
but I found after a few days that there

%, ¢ AERIAL
w

("= - e a -y

VR

i Bl o il

EARTH

Fig. 1.—The two matchbox windings
form the tunihg variometer.

was something missing in the mena-
gerie—I mean ménage—namely, the
evening news bulletins, and even more
important, the weather forecast. It
gives one such a sense of confidence,
having pladned a picnic or other out-
ing for the next day, to be told that
a very deep and subtle depression,
which has hovered around for some
time, has at last waddled (moved
slowly, I believe, is the technical term)
out to sea and is not expected to re-
turn for some days,

This being granted, the question was
how best to ensnare and enchain the
mystic words, waiting to be tapped
each day, at the allotted time, the
said obscure village being already pro-
vided with a broadcasting station.
Obviously something cheap and simple

o

September, 1926

was required, and after a little
thought the present masterpiece was
evolved,
Components

The components were easily ob-
tained. The first requirement is an
ordinary matchbox about 2 ins. long
by 11 ins. wide—the usual penny box.
Inside this a second matchbox will be
required. This is of the smaller type,
about 13 ins. by 1 in. in size—the
vest-pocket size, in fact. This is not
obtainable at every tobacconist’s, but
may usually be acquired fairly easily.

The most expensive item of the
equipment is the crystal detector. For
this we requireone of the semi-perman-
ent types, of which there are several
now on the market. I went out and
purchased & Liberty detector, made
by the Radiarc Electrieal Co., and this
is the component shown in the photo-
graphs. I have subsequently tried out
the well-known R.I. detectox, mmade by
Messrs. Radio Instruments, Ltd..
which fits in the same space, and this
also gave very good results.

No Drilling Required
There 1s no reason for the use of
a permanent type of detector, except

A “MATCHLESS”
CRYSTAL SET

By ROBERT H. TINGEY, M.LR.E.

If you are away on holiday and have left your set behind, don’t

worry. Search in your pockets for orrz of the components and a few

coins to buy the others, and make this set. It is a set which no one
would hesitate to call *‘ portable **!

but if it is desired to use an ordinary
type of erystal there is no reason why
this should not be done.

In addition, a small quantity, about
1 oz.. of No. 30 gauge d.c.c. wire will
be required. Telephones and an aerial
will also be needed, of course.

Do Not Overlook This

This completes the stores, and we
are now ready to put the model into

production. First of all, remove the
matches from the interior of the
matchboxes. This is important, as

otherwise the components are apt to be
cramped. Take the inside tray of the
small box, and cut two slots in the
ends with a penknife, This then
serves as a mount for the crystal de-
tector, which should be placed in posi-
tion and the fixing at one end screwed
up, as can he seen from the photo-
graphs. The nut at the end nearest
the adjusting knob is left loose for the
time being.

Winding the Windings

Now take the outside case of the
small box, and, treating it as if it
were an ordinary former, wind on
about 60 turns of the 30 gauge d.c.c.

# %%

The interior of
the larger match-
box serves to
contain the
smaller box and
to enable the lat-
ter 1o slide easily
in and out for
tuning.

7} N \NT
% % 4%

-

that of convenience. As will be seen
later, the construction is ludicrously
simple with the arrangement adopted,
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wire. The ends of the winding are

brought through pin-holes in the side

of the box, and should be left at least
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A “Matchless’* Crystal Set—continued |

6 ins, long, since they will ultimately
serve as flexible connections.

Insert the small tray containing the
detector in position inside the case:
Take the end of the winding near the
short end of the detector (i.e., the end
opposite the adjustment), bare a short
portion and insert it under the ter-
minal of the detector, as shown in the
diagram.

Fixing the Detector

Next take the inner tray of the
larger matchbox, and again cut two
slots in the ends as shown. Take the

smaller matchbox complete with its |

winding, and with the crystal detector
inside, and place it in position so that
the long end of the ecrystal detector
(the end carrying the adjustment) pro-
jects through the slot in the tray. By
means of the two nuts normally pro-
vided for fixing the detector to the
panel or to a bracket of some sort,

the whole of the inside portion may be |

clamped in position, so that the tray
of the large box and the small box

which is already connected to the crys-
tal should be connected to the aerial,
the other lead being the earth con-
nection.

The telephones are connected be-
tween the other end of the crystal,
where the adjustment is, and the
earth. This gives a simple variometer
tuned circuit, as shown -in Fig. 1.

By sliding: the inner box in or out
of the case, the required station may
be tuned in quite easily, provided, of
course, that it.is within erystal ranye.

Actually the arrangement on an
average aerial tunes approximately to
the London station with the two halves
separate, i.e., with the inner box com-
pletely removed. For other stations
the inner box should be inserted in
position and moved np and down till
the tuning point is obtained. Accord-
ing to which way the box is inserted,
so the wavelength will be above or
below that of London.

Wavelength Range
In one direction the coils help each

i)

70 PHONES

L)

To AERIAL

TOLARTH &
PHONES

Fig.2.—This diagram should make quite clear the arrangement of the boxes
and the detector.

complete with crystal detector form
a complete and more or less rigid unit.

Easy Tuning

The outer case of the large box
should now be taken and wound with
90 turns of the No. 30 d.c.c. wire in
a similar manner to the winding on
the inner box. This completes the
winding. The ends of the wires
should be brought through pin holes
in® the side of the box as before,

To complete the recciver, take the
free end of the winding on the inside
box, i.e., not the end already con-
nected to the detector, and connect
this to one of the ends of the winding
of the outside (larger) box. Then
place the tray of the larger matchbox
(complete with the inside winding and
crystal) inside the case in the wusual
manner, when it will be capable of
sliding in and out quite easily. This
motion is used for. tuning, as will
be seen.

Wiring

The two remaining ends of the
winding are now connected to aerial
and earth respectively. The wire

other, while in the other they oppose,
giving an increased or decreased wave-
length respectively. Consequently, if
the station does not tune In one way,

-

the particular aerial in use; ie., a
long aerial might require less turns in
order to enable it to- tune to the low
wavelengths, while with a short aerial
the set might not quite tune to the
higher wavelengths unless a few more
turns were added. This can easily be

- found out by trial.

The milled nut on the detector is used
to fix the detector in the box and as a
terminal for one telephone tag.

Experiments

Those who wislt to experiment may
try the effect of using a tapped crystal
circuit. This may be done by a slight
alteration of the connections. Instead
of taking the free end of the winding
on the inside former and connecting
this to the outside winding, the end
connected to the crystal should be
used. The frce end is then connected
to the aerial, the other connections
remaining the same. This circuit
may give appreciably louder signals.

Try it and See

This is due to the removal of the
crystal damping from the tuned cir-
cuit, but the signal strength obtained
with the other arrangement is quite
as good in the majority of cases. At
any rate, I was enabled to listen to

4 4 A
% % %

The slots cut in
the larger box
provide freedom
of movement for

the leads from in-

X side,
a 4
*o» %

remove the inner tray and insert it at
the other end of the outer case. It
may be necessary to vary the number
of turns one way or the other to suit
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the winged words of wisdom with com-
parative ease, and I have no doubt
that my readers will obtain just as
good results,
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Are you erecting a new aerial, or are you dissatisfied with your present one ?

IMPROVING
YOUR AERIAL

By B. G. R, HOLLOWAY

The practical hints given here

may protve useful to you, and may help you to the possession of an aerial which is both neat and efficient.

nowadays with some

builders to  erect with a house
suitable wireless masts and supports.
For those who wish to have such
masts and fittings built in conjune-
tion with a house, this article may,

T is becoming quite a common
practice

it is hoped, provide some wuseful
information.
—— 4"
2 -
4'/;;1 r £ 8 "
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Fig. 1. Showing how a strong chimney
bracket may be constructed.

A Chimney Attachment

In the writer’s case one of the
chimney stacks is in a convenient
position to support one end of the
aerial.  Consequently ‘the pulley
bracket, illustrated in Figs: 1 and 2,
was constructed and built into the
stack during the “bricklaying.

The materials required for the
bracket are as follows:—Two pieces of
strip iron 1 in. wide x 1 in. thick,
one piece being 28 in. long (piece 4,
in Fig. 1), and the other 20 in. long
(piece B).

Construction

Fig. 1 shows how the pieces are
hent and bolted together with two
L.in. diameter bolts, 1 in. Jong. The
hending must be done by hammering
the iron, when at a red heat, over the
edge of an anvil or a suitable substi-
tute. If, however, access to the
necessary tools for this job is impos-
sible and great strengthwof the finished
bracket not essential, the bracket
may be made of iron half the thick-
ness quoted above. It can then be
bent quite easily without heating.

The diagram, Fig. 2, shows how the
bracket fits between the bricks, the

split ends preventing it from being
pulled away.

The actual bracket made up by the

writer was fitted in the fifth course
of bricks from the top of the stack,
so that there should be enough
weight abpve to-allow it to take a
considerable strain without damage
to the chimuey.

Erecting the Mast

The constructional details of the
45-ft. mast are quite straightforward
and need not be detailed here, but as
the number of helpers available to
erect the mast was only two, exclud-
ing the writer, a description of the
manner in which the difficulty of
erection was overcome may be helpful
to those who find themselves in a
similar predicament.

Aerial masts of the * lattice girder ”’

type find favour with many enthusiasts,

owing to their strength and workman-
Iike appearance.

Digging the Hole
The erection was greatly assisted by
digging the hole of the shape indi-
cated approximately in Fig. 3.
The advantages of this shape are
obvious, the slope allowing the base

974

of the mast to be placed at the
bottom of the hole before the erec-
tion is commenced, thus allowing a
little extra leverage to be obtained.
The step at the bottom of the hole
and the vertical side prevent the mast
from falling in the direction of the

Fig. 2. The method of attaching to a
chimney the bracket illustrated in Fig. 1
is shown here.

arrow  ‘““ A’ Any side movement
may also he checked by keeping the
width of the hole as  narrow as
possible.

A Simple Stay Tightener

The chief advahtage of the make-
shift strainer illustrated in Fig. 4 is
its simplicity of construction.

The anchor, which should be about

A

Fig. 3. This shape of hole will greatly

simplify the erection of an aerial mast.

The base of the mast may be tarred to
give it a longer useful life.

4 ft. long, is driven into the ground
at right-angles to the guy rope. The
bolt used should not he less than 6 in.
long and a large washer prevents the
adjusting nut from . biting into the
wood.
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IMPROVING YOUR AERIAL—continued

Adjusting the Tension

The guy rope is fastened to the
bolt by means of a strip of hoop iron,
drilled and bent round the bolt head
as shown (Fig. 44).

% DIA. BEND

Bow, A

form of

Fig. 4. A convenient
tightener can readily be constructed in
the manner indicated here.

stay

A’/ stick thrust between the two
arms of the conmector will prevent
the bolt from turning when the nut
is adjusted.

Reducing Leakage

The writer has spent much time in
devising a waterproof lead-in in-
sulator, as it is found by experience
that it is at this point in the aerial
system that most leakage occurs.

Fig. 5 shows' the general arrange-
ment.” The main
of a gauge glass about } in. in dia-
meter and 15 ins. long, but any glass
or ehonite tube of approximately the

same dimensions will
well.
Yle drilled in the window frame,
and also the hole should be drilled to
slope outwards at about 5 to 10 deg.
frem the horizontal.

serve equally
It must be a tight fit in the

Assembling
Before. the lead-in wire is passed

insulator consists |

through the tube, it is threaded
through an aerial insulator. The
wire, is held centrally in the tube by
means of two tight-fitting ebonite
blocks.  The outermost of these i$
pushed about 2 ins. up the_tube, while
the other is fitted flush with the end.
A panel pin thrust through the
strands of the wire will prevent it
from slipping when the lead-in is
tightened.

Keeping Out the Rain

The porcelain aerial insulator is

fastened, in series with two others, to
a stake in the ground. The tension
of the wire connecting the insulators
to the ground must be adjusted until
the lead-in is sufficiently taut to pre-

Fig. 5. This lead-in arrangement will

prevent rain from running down the

lead direct on to the wall, with conse-
quent loss of efficiency.

vent swaying, and also to hold it in
a central position in the tube.

When this adjustment has been

# %

Professor L. A.
Hazeltine operat-
ing the ‘ Elstree
Six ** on the occa-
sion of his recent
visit to the Radio
PressLaboratories.
His opinion of the
‘* Elstree Six” will
be found on page
1014.

e %

%

made, the aerial insulator can be tied

to the lead-in, to prevent it slipping.

An inverted tin, soldered over the
middle aerial insulator to the wire
joining the first and second insulators
serves as a shield fromr the wet.

The writer’s aerial embodying these
hints has proved extremely satisfac-
tory in practice.
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MAKE A NOTE CF IT

The National Radio Exhibition will
be held in the New Hall, Olympia,
from September 4 to 13. L0 not
miss the opportunity of seeing
the latest british radio products.
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LOOK TO YOUR H.T. %
SUPPLY g
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Any multi-valve receiver employing
two stages of I.F'. should be used with
a high-tension battery large enough te
give the necessary plate current with-
out its imposing a heavy strain on the
cells. Those who can afford it will
no doubt prefer a high-tension accu-
mulator, and here care should be

BBRESB

. taken to see that a relinble make is

obtained. I recently had one that

| after about six months’ use showed a

ridiculously low voltage when tested;

| this notwithstanding the fact that it

had recenfly been charged.

An examination of the cells showed
that half the positive plates were
buckled or disintegrating, several of
the cells sulphated and one or two of
the negative plates were beginning to
shed their paste. In the process of
dismantling the Dbattery For closer
examination, the lugs practically fell
off half a dozen of the positive plates
and the whole battery was not worth
repairing.

FREE GIF1T

Our Reaaers

WITH THE NEXT ISSUE OF
The Wireless Constructor

.y
SUPERB FREE GIFT

WILL BE PRESENTED
TO EVERY READER

As announced on page 997 of this
issue, THE WIRELESS CONSTRUCTOR for
October, published on September 15,
will contain details of two remarkable
new receivers, which hundreds of our
readers will construct for themselves.

The inclusion of these receivers
alone makes it essential for you to
place an early order for your copy of
the next issue of Tur WireLess Con-
sTRUCTOR. The Free Gift which will
accompany every copy makes this step
still more urgent.

The Gift is one which will be of
great value to all who make their own
sets. So make sure whem you get °
your copy that the Free Gift is
with it,
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~ WHERE THE “X’s” COME FROM

By J. H. REYNER, B.Sc. (Hons.), A.C.GI, DIC., AM.ILEE,

Every listener is probably familiar with the noises caused in a receiver by the approach of thundery weather.

Do you know the reasons for the rushing and crackling noises which you hear when there is no sign of a

storm ? Whence do these disturbances come ? Mr. Reyner, in this special article, describes the nature of

““X’s’’ and the manner in which they affect a wireless receiver.

NE of the remarkable features of
long-distance  reception  this
sumnier- has been the prevalence

of atmospheric  disturbances,- or
“X’s.” Ivery reader will have en-
countered those unpleasant clicks and
crashes wliich so often mar the recep-
tion of long-distance stations.

In particular cases these atmeo-
spheric disturbances may be so heavy
as to render the wearing of telepliones
almost a physical impossibility. The
continual shock to the ears caused by
the appalling succession of crashes is
unpleasant in the extreme.

This Summer’s Experience

This, of course, is by no means new,
the trouble having been experienced
on commercial wavelengths ever since
the beginning of wireless. The de-
veloprients in the direction of broad-
cast reception, however, have enabled
longer ranges to be achieved, and as
soon as distant reception is under-
taken, then atmospheric disturbances
begin to be noticeable. It is probably
for this reason that atmospherics
appear to have been more prevalent

‘'

on the broadeast band during the past
summer than in previous years, but
actually I doubt whether there has
been any serious increase in atmo-
spherics generally.

The Source of “X’s”

The question which naturally arises
is, where do these extraneous disturb-
ances come from? In other words,
what causes the atmospheric disturb-
ances, and what can be done to reduce
the interference caused thereby?
Another  interesting  question s
whether the wavelength employed has
any connection with the severity of
the atmospheric disturbances.

One of the earliest ideas concerning
atmospheric disturbances was that
they were actually produced by light-
ning discharges. Lightning is caused
by an accumulation of electricity on
clouds or in the upper atmosphere.
As this charge builds up, so the
voltage gets higher and higher until
a point is reached at which the elec-
trical strain becomes too great and a
discliarge takes place, either betiween
the clouds and earth or between one
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clowd and another. Such discharge is
accompanied by a vivid flash of light,

~ commonly referred to as lightning,

A Spark Discharge

Now one of the earliest types of
wireless transmitters was the spark
transmitter in which a condenser was
charged up to a very high voltage.
Across this condenser was placed a
spark-gap consisting of two metal balls
separated by a small air gap. When
the voltage of the condenser reached a
certain limit, the electrical strain
across this gap became too great, and a
spark discharge took place across the
ap.
It will be seen that a lightning dis-
charge is in effect only a very much
larger model of a simple spark trans-
mitter, and consequently wireless
waves will be produced by the light-
ning discharge. All my readers will
also know the peculiarly penetrating
nature of spark signals, so that it will
readily be appreciated that a lightning
discharge will produce interference
over a very wide band of wavelengths.
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Where the “X’s’”’ Come From—continued

Audible Range of Discharges

There is no doubt that certain types |

of very violent crashes are produced by
lightning discharges of this nature.
Moreover, the discharge need not be
local, but it will he heard even if the
actual disturbance is some 100 to 150
miles away from the receiving station.
It appears, however,
lightning discharges do not produce
interference at greater distances than
this, so that the thunderstorm theory
does not supply all the necessary
interference which is known to exist.

The Nature of * Clicks”

There are, however, many atmo-
spheric disturbances, known generally
as "‘“clicks,”” which are similar in
general character to those produced by
an actual lightning discharge, either
local or distant, ang it is probable that
these disturbances are produced by

that definite |

1
1

more or less continuous redistribution |

of potential in the upper atmosphere.

A visible discharge of this kind would
cause a deafening noise in the tele-
phones of a receiver within a few miles.

Any point in the atmosphere is at a
certain potential to the earth. That
is to say, there is a certain definite
voltage existing between that peint
and the ground. Moreover, it is found
that the potential difference between
the atmosphere and the earth increases
as the height above the ground is in-
creased. Nearer the ground the in-
crcase is very rapid, the potential
increasing 200 to 300 volts every yard,
but it falls off as the higher regions
are reached.

. Effects of Weather

The actual vatue of the potential at
anfr given point depends very consider-
ably upon the atmospheric conditions.
It may be comparatively low in fine
weather, but if the atmosphere becomes
moist or misty, a very large increase
may take place. Thus we could have

a point perhaps a thousand yards
above the surface of the earth, nor-
mally at a potential of 'some 200,000
volts to earth.  Possibly, however, a
change in the atmospheric conditions
might cause this potential to increase

appear that this type of atmospheric
is produced in certain' parts of the
earth only.

Thus, some of the tropical regions
North of the Equator turn out large
quantities of ‘‘ X’s”’ every day and

The devastating effect of a lightning discharge which actually struck an
aerial when the receiver was in use is illustrated here.

some three or four times, bringing it
somewhere in the neighbourhood of
1,000,000 volts.

Now such changes are comparatively
local, which means that the equilib-
rium over a very large area.would be
disturbed, and some discharge would
take place between various points in
order to maintain a more or less
uniform potential of the atmosphere.
These discharges need not necessarily
be accomplished by actual visible light
as in the case of lightning, yet they
are capable of producing electrical
impulses which in turn give rise to
what are known as atmospherics.

“ Grinders ”

There are other types of atmo-
spherics, in 'addi‘ion fo those iust
described, which® are known s
¢« grinders.” These take the form of
a more or less long, grinding roar,

¥ ¥ ®
“X’s* are hable
to cause trouble
in long-wave
commercial
stations by upset-
ting the tape re-
cords of high-
speed automatic
reception.

®

*

somewhat similar to the noise pro-
duced by breakers on the seashore. As
far as present evidence goes, it would
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all day. Presumably these disturb-
auces are due to electrical effects
caused by the hot airwising from the
land, and this theoty has some support
from the fact that deserts containing
large areas of hot sand seem to pro-
duce atmospherics in great profusion.

Locating the Disturbances

Considerable evidence may be ob-
tained by actually plotting the direc-
tion from which atmospherics appear
to come. The *“ click ’ type of atmo-
spherics is comparatively local, and
comes from a more or less vertical
direction. On the other hand, the
grinder type of atmospheric appears to
come more from a horizontal direc-
tion, which in many cases is fairly well
defined. Such X’s may be produced
at a point hundreds of miles from the
receiver,

It is by taking observations of this

sort that we are able to obtain some
indication of the source of grinders,
and in nearly all cases the evidence
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WHERE THE “X’s” COME FROM-—continued.

points to some very hot tropical area
or desert. There is also a certain
amount of evidence that high moun-
tains produce atmospherics, possibly
due again to a very unequal distribu-
tion of the electrical potential in the
neighbourhood, which is constantly
undergoing reorganisation in ordeyr to
maintain a state of equilibriuin. As
<Jong as this constant change goes on,
electrical disturbances will result, and

these will ultimately produce atmo-
spherics.

The Wavelength of “X’s”

The form of the atmospheric is of
considerable interest. It has long
been observed that the atmospheric
interference was considerably more
serions on long waves than on short,
and in fact one of the joys of working
on the very short wavelengths which
are coming into favour is that the
atmospheric disturbances are ver
often negligible. On the other bhand,
the atmospheric disturbances on long-
wave reception of 10,000 metres and
more is appalling at certain times and
seasons, and has often in the past
resulted in the complete cessation of
all wireless communications for certain
periods.

Wave Form

For a long time it was thought that
the atmospheric was a form of spark
transmission of very long wavelength,
and this view existed for some time.
Subsequent investigation, however,
has shown that this is not quite the
case. The actual form of the atmo-
spheric is really in the nature of a
sharp pulse which is not oscillatory
in character at all.

Such a shock would act on a wireless
aerial in a very similar manner to
dropping a heavy weight in a room
containing a piano. In this latter case
a large number of strings would be
set in vibration by the shock produced

by the falling weight. It would he |

found, howevar, that the lower notes

would respond more readily than the
higher ones.

In a similar manner it is the lower
frequencies (higher wavelengths) which
are most affected by the atmospheric
pulses, so that the interference is
greater on the longer wavelengths.

Can We Eliminate “X’s”?
One point stands out from this,
namely, that the effect of the atmo-

L T

A recent addition
to the laboratory
staff at Elstree is
Mu, who is seen
here busily en-
gaged in dictating

an artsicle.
4 x4 3
w w w

spheric is to shock the aerial at the
frequency to which it is tuned. 1In
other words, tuning has no effect what-
ever in cutting out atmospheries. ]

Various methods have been devised
from time to time in order to reduce

L S

Signalling by
wireless to and
from moving
trains has been
the subject of con-
tinual experiment
for some years.
Successful tests
were carried out
recently in New
York, the aerial
being on the roof
of one of the
wagons.

i 34
% %

the effect of these unpleasant disturb-
ances, but little success has attended
the efforts. Without the use of special
apparatus, the best method of reduc-
ing the interference is to use a small
aerial system and to make sure that
the aerial is efficient and that it has
as low a resistance as 1s possible. The
interference produced on a low resist-
ance aerial is definitely less than that
observed on a poor and inefficient one.
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The photograph which appears on
the cover of this issue is reproduced
by courtesy of Sir W. G. Armstrong
Whitworth Aircraft, Ltd.

DELBEERLDTDVIBLBOHBB

D &
% TWO NEW SHORT-WAVE %
% ENTHUSLASTS %
BEDLDOIVOINDEDEDPRDH

Sir,—I have constructed the short~
wave receiver described by Mr. Percy
W. Harris in the August issue of THE
Wireress ConsTRUcTOR, and, although
I have not yet received ‘‘ Australia on
Two Valves,” I am more than pleased
with the results I am already obtain-
ing with this set. I have no know-
ledge of the Morse code, and vet find
the shorter waves most fascinating. I
was surprised by the ease of construc-
tion of this set, and also by the com-
parative ease of operation, compared
with the average broadcast veceiver
employing H.F. amplification. I am
now a confirmed ¢ short-waver.”’—
Yours faithfully,

F. R. Assor.

Lincoln.

Sir,—May I be allowed to thank Mr,
Percy W. Harris, through the medium
of THe WireLEss CONSTRUCTOR, for the
short-wave set described in last

Yo -

_‘E;;__x’tx_{u;gé.

month’s issue? It took me less than
four evenings to construct this, and
I had it working well on the fifth. I
have already overcome my previous
dread of short waves, and hope thab
Mr. Harris’s article will be the means
of introducing many other readers to
this fascinating branch of radio.—
Yours faithfully,
L. C. NEwzranD.
Bishopston, Bristol.
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Do you find difficulties in tuning your short-wave receiver ?
the tuning of a short-wave receiver is different from that of a broadcasting receiver, and will
help you to get better results on the short waves.

POINTS FOR THE SHORT-WAVE OPERATOR

By A. V. D. HORT, BA.

This article will explain to you why

e .

ety

N last month’s issue of Tue WIRE-
LEss CoxsTtRucTOR the Editor de-
scribed a receiver which he had

designed for the reception of short
waves. The title of the article in
question, *‘ Australia on Two Valves,”
apart from the further details given,

=

The B.B.C. on several occasions re-

layed the short-wave transmissions

from KDKA, East Pittsburgh, via their

Biggin Hill station, shown here. Have
you tried to get KOKA direct ?

showed some indication of the capa-
bilities of this receiver. Now it is pos-
sible that some constructors have made
up the receiver and have been success-
ful in receiving a certain number of
stations with it, but vet have dis-
covered that there are in tuning such
a receiver difficulties of a kind which
are not encountered in the reception
of broadcasting.

How Stations are Missed

The purpose of the present article is
to indicate some of ' the difficulties
which may be expected by the new-
comer to short waves, and to show
how they may be successfully over-
come in practice.

- Supposing, first of all, that the
operator of a short-wave receiver were
to handle the dials of the tuning con-
densers exactly as though it was a
broadcasting receiver, he would pos-
sibly find a certain number of
stations, but he would be practically
sure to miss a far greater number.
The reason for this is that it is pcs-
sible on the short waves to crowd
stations much closer together in re-

" tion in India is

spect of wavelength without mutual
interference, so that the number of
possible stations which may be picked
up during one rotation of the con-
denser dial will be much greater on
the short waves than on the broad-
casting band.

Frequency and Wavelength

To go a little more deeply into this,
it 1s necessary for a moment to con-
sider frequencies and their relation-
ship to wavelengths. The frequency
of the oscillations of the transmitted
and received wave at a wavelength of
300 metres is 1,000,000 cycles per
second, or, as it is more commonly ex-
pressed, 1,000 kilocycles. Again, the
frequency at 400 metres is 750 kilo-
cycles, so that in the band of wave-
lengths between 300 and 400 metres
there is a frequency band of 250 kilo-
cycles. During the discussions some
weeks ago on the subject of the neces-
sary separation between broadcasting
stations, the fact became generally
known that a frequency difference of
10 kilocycles is needed for the separa-
tion of telephony stations. Thus be-
tween 300 and 400 metres there will
on this basis be room for 25 stations
if there is to be no overlapping, and
assuming, of course, that they are at
such a é(%istam:se apart and of such
power that interference is likely to
take place with a less degree of separa-
tion.

A well-known
short-wave sta-

that owned by an
amateur at Rawal
Pindi, using the
call-sign Y-DCR.

990e90c0s 000 Provenee

An Enlightening Comparison

Turning now to the short waves,
the frequency at 50 metres is 6,000
kilocycles, and at 100 metres is 3,000
kilocycles. The difference is apparent
at once. On the short-wave band, be-
between 50 and 100 metres there is a
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frequency difference of 3,000 kilo-
cycles. This band, only one-half of
the previous band when mecasured in
metres, allows room on the same sepa-
ration basis of -30 kilocycles for 300
stations, twelve times as many.
Further, this amount of frequency
separation between statioms is caleu.
lated as a fair allowance for telephony
stations. Stations working with con-
tinuous wave transmitters, which are
capable of much sharper tuning than
is possible with telephony, will not
really need to be separated so widely,
so that the available * space’’ in the
band will be increased still more.

_ Slow Motion Dials

It follows from this that in a short-
wave receiver rotation of the tuning
dial will change the frequency more
rapidly than on the longer waves,
and the stations will be more crowded
together on the dial. It is therefore
necessary to carry out the operation
of tuning more slowly, in order to be
certain that no stations are missed.
It is, in fact, extraordinary how easily
stations may be passed over on the
short waves, if the dial is turned too
quickly. It is worth trying the experi-
ment, after locating one or two sta-
tions by careful tuning, of turning
the dial at varying speeds backwards
and forwards across* the .settings at
which they can be heard. Unless the

signals are exceptionally strong, it
will be found that nothing will be
heard of them at all, unless the dial
is turned quite slowly.

This necessity for slow rotation of
the tuning dial of a short-wave
receiver accounts for the provision of
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Peints for the Short-Wave Operator—continued

slow-motion condensers on the receiver
already quoted.

Trouble from the Hand

Another trouble which may- present
itself in the operation for a short-wave
receiver is that of hand-capacity.
Hand-capacity is sometimes noticeable
in the operation of a broadeasting re-
ceiver, especially when the receiver is

Fig. 1. — To reduce hand-capacity
effects it is generally advisable to earth
the L.T. battery, as shown by the dotted
line.

worked in its sensitive condition close
to the point of osecillation. On the
short waves this effect is likely to be
even more marked, making accurate
tuning a troublesome matter.

It is often possible to get rid of
hand-capacity effects altogether by
seeing that the receiver batteries are
earthed. Most commonly the type of
circuit used for short-wave reception
has an mntuned aerial coil loosely

coupled to a tuned secondary, as in
Fig. 1. The necessary earthing of the
batteries in this case is carried out
by connecting a wire from the earthed
side of the aerial coil to the filament
end of the secondary or grid coil, thus

connecting the filament negative to
earth, as indicated by the dotted line
in Fig. 1

Try a Counterpoise

Sometimes it is necessary or .desir-
able to use a counterpoise with the re-
ceiver instead of a direct earth con-
nection. Under these circumstances it
has been the experience of the writer
that a good deal depends on the posi-
tion of the operator relative to the
counterpoise lead. In one case of this
kind, where the counterpoise consisted
of a number of wires radiating out
fanwise from the receiver and placed
on the floor under the carpet, 1t was
found that so long as the operator
kept his feet somewhere near the
centre of the fan, hand-capacity was
negligible. Any attempt to operate
the receiver in any other position pro-
duced troublesome symptoms at once.

Screening of the condensers, or even
of the whoFe anel of the receiver, is a
measure which is drastic, but which is
frequently helpful in difficult circum-
stances when other expedients fail.
It is necessary in this case to earth
the screen and to connect to it all
points of the circuit which are at the
potential of the filament negative.

Tuning Without Touching Dials

On the very short waves it is prac-
tically essential to provide long exten-
sion handles for the control knobs.
On the ultra-short waves the receiver
is sensitive to any movement on the
part of the operator up to a surprising
distance away. Fine tuning may often

‘be carried out simply by movements

of the body, without touching the
tuning controls. This applies also to
the tuning-in of weak telephony on

There are many
hundreds of short«
wave stations
similar to this one
(7TMT of Den-
mark), from
which signals may
be picked up.

899000000 000000 0ssnne

wavelengths between about 30 and 100
metres; a slight movement of the hand
near the receiver will be all that is
necessary to tune-in the station accu-
rately. This is not, of course, the
recommended procedure if the station
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is to be listened to for any length of
time, owing to the difficulty of keep-
ing still enough to maintain the re-
ceiver in tune. In practice, allow-
ance should be made for this hand-
capacity effect, and the tuning dial
should be set in such a position that
the station is accurately tuned in
when the hand has been removed, and

A corner of a typical amateur short-
wave transmitting station. This actual
station is in Holland.

not when it is still resting on the
control.

The question of the most suitable
type of aerial to use with a short-wave
receiver would provide material
enough for a complete article dealing
with that subject alone, but a few
notes here may be helpful to the new-
comer to this kind of reception.

An Essential Point

If a short-wave receiver is to work
satisfactorily 'in the reception of ccn-
tinuous wave signals, which in fact
will form the bulk of the signals heard,
the receiver must be capable of gcring
smoothly ‘inte and out of ascillation
over the whole tuning scale.  When
the reaction coupling or reaction cen-
denser is increased in value past the
critical point, the receiver should cum-
mence to oscillate quite quietly and
without any ‘‘click.” It should be
possible to set the receiver so that it
just is or just is not oscillating, and
this cannot be done if oseillations
start abruptly or 1if there is any sign
of overlap in the reaction control.

Series Aerial Condenser
Assuming that such matters as the
correct values of the high-tension and

(Continued on page 1021.)
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According to Homer, Stentor was the name of a Greek
herald in the Trojan War .whose voice was as loud as
that of 50 other men combined. As the name for a new
Cossor Power Valveit is, therefore, peculiarly appropriate.

Stentor Two

described by “Popular Wireless’ as a wonder-
ful hittle power valve with a punch out of
all proportion to its diminutive wattage.

OR more than 20 vedrs automobile engineers have.
been waging a ceaseless struggle in an effort to produce
engines of more power with less weight. So successful
have they been that to-day motor-car engines develop
mote than twice the horse-power of engines of equal
weight constructed a decade or so ago.

And with the reduction in weight naturally follows a
tremendous economy in upkeep. Less petrol, less oil,
lighter moving parts with less wear. In fact cheaper
motoring all round.

This lesson has been taken seriously to heart by wireless
engineers. Everyone realises that to obtain really good
loud speaker results a power valve isessential. The ordinary
valve cannot give the volume necessary because it has little
or no.reserve of output. But in the past power valves
have suffered from two main disadvantages : (a) they have
been expensive to buy and (b) they have been costly to
maintain both in filament and anode current.

TaKkes only °'15 of an ampere

At last, however, there is available a real power valve—
entirely redesigned and utilising principles of construction
never before found in any valve—which finally overcomes

COSSOR “POINT
ONE™ SERIES

B“"Dd;teclgg;"i,; E%r 15/6 both of these serious disadvantages. It is the new Stentor
(Consumption "1 amp.) Two—manufactured under a group of Cossor Patents.
Red Band: For Its superb fidelity of tone and unparalleled grandeur of
e e e 15/ reproduction has astonished even the most critical of radio
E20igion, 1 Eny technicians. ~They have readily admitted that never before
STENTOR TWO has a 2-volt dull emitter consuming so little as ‘15 of an
Green Band : For ampere been able to produce such magnificent results.
BRI =0l 1870 Get acquainted with this wonderful new power Cossor

,_) (Consumption 15 amp.)

Al operate a¢ 18 volts. Valve now—your dealer can supply from stock. Ask him

also for our descriptive literature explaining the Cossor
E method of Co-axial Mounting and its far-reaching ad>
t vantages.

Riskbury Grove | - = Q s
== gl Cossor Point One

Issued by A, C. Cossor, Ltd,, Highbury Grove, London, N.5. Gilbert Ad, 5465

In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR. 981
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apparent reason.

TIME AND THE RECEIVING SET

By JOHN UNDERDOWN

After giving good service for a long period, your receiver may fall off in performance, for no
This article tells you where to look for the causes of this deteriora-
tion, and explains how you can restore the set to its original level of efficiency

September, 1926

HE devastating effect of time may
not leave the receiving set un-
scathed. A gradual falling off

in signal strength, unnoticed at first,
begins to make itself felt after some
time. This insidious attack passes un-
noticed at first, and it may not be
realised how poor reception is, com-
pared with that obtained when the set
was first new, mntil a comparison is
made with some other similar receiver.
In other cases crackling may result,
which is first put down to atmeo-
spherics.

Crackling

Should reception become marred by
crackling noises the first step to take
is to remove aerial and earth leads,
and to note whether these mnoises
cease. If they do so, some external
source, perhaps atmospherics, s re-
sponsible. Where an aerial and earth
switch is fitted for safety, this should
receive attention, since contacts
become dirty and loose or corroded
through exposure, and when the ten-
sion on the down lead is altered by

when it will be evident whether this
component is responsible. To purchase
a new high-tension battery, however,
merely for substitution purposes, when
this accessory may not be at fault, is
a somewhat expensive way of locating
the fault. If, for example, an anode
resistance of 100,000 ohms and of
wire-wound type is available, and this
is known to give silent working, you
can connect it in series with a pair of
telephones across the high-tension
battery, when if you hear crackles on
listening in the telephones, the battery
should be renewed. Do not connect
the telephones and anode resistance
in series across the whole battery, but
listen across a part first, e.g., 30 volts,
then the next 30 volts, and so on until
the whole battery is tested.

Failures in L.F. Transformers

Breakdowns in  audio-frequency
transformer windings, more especially
the primaries, are not as rare as they
should be, even with the more expen-
sive types; with the very cheap ones
they are all too frequent. Reception
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Fig.. 1—A fixed condenser connected i
cure noises due to trouble in th

the aerial swaying in a wind trouble
may occur.

The H.T. Battery

The persistence of crackles when
aerial and earth are disconnected is
often indicative of the high-tension
battery having reached the stage
where 1t should be renewed. Another
should be bought, therefore, or one
should be borrowed which works
silently ypon another receiving set,

R - - - -~~~ 4

_,.._/'
o
} @

n circuit at the point X will often
e neutralising condenser C3.

may become spasmodic, serious crack-
ling being heard from time to time,
with intermittent periods of normal
working. Faults of this type are not
difficult to locate, and for the sake of
example, referring to Fig. 1, the pro-
cedure to adopt is as follows:—Here
a 3-valve circuit of general purpose
type is shown, the first valve being a
neuiralised tuned-anode stage of
high-frequency, the second a detector,
and the third a transformer-coupled
note magnifier.
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Locating the Fault

If it is suspected with an arrange-
ment of this type that crackling is due

‘to a breakdown in the L.F. trans-

former winding, the two leads to the
primary should be disconnected, V3
should be extinguished upon its fila-
ment resistance, and the tags of a pair
of telephones should be connected to
the two wires which have been re-
moved from TP and OP. Normal re-
ception, with a quiet background,
indicates.that the primary winding T1
has in all probability broken down.
Often the application of the well-
kuown telephones and dry cell test,
across the primary winding, will per-
mit such a fault to be located. Nor-
mally a pair of telephones, in series
with a small dry battery, will give
very loud clicks when the free tele-
phone tag is tapped on to one end of
the winding, the free side of the
battery, of course, being joined to the
other end of the winding.

Intermittent Faults

If the break is complete, only feeble
clicks will be heard, but unfortunately
the test will not locate, in many cases,
an intermittent break. The procedure
to adopt then is either to substitute a
transformer known to be working
effectively, or alternatively to listen,
in a quiet room, with the telephones
connected in series with a small
battery aeross the suspected winding.
If slight crackles are heard, the trans-
former should be changed. Before
carrying out this test, however, it
should be ascertained that neither the
telepliones nor the battery are noisy,
by listening for a short period with
the ’phones directly comnected across
the battery. For such a test it is best
to employ a 2- or 4-volt accumulator,
since there is less tendency for a
secondary battery to be noisy.

Leakage Across Condensers

If the recciver has a neutralised
high-frequency stage, such as that in
Fig. 1, or employs a variable condenser
for reaction control, as in Fig. 2, and
the L.F. side is proved not to be re-
sponsible for crackling by listening
without these latter valves in circuit,
leakage across the neutralising or
reaction condenser should bhe sus.
pected. Dust between plates is often
responsible here, and if after cleaning
the trouble is not overcome, the effect
of placing a suitable fixed condenser
in series with the variable condenser
should be tried.
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The Only High-Tension Accumulator

built in units like an expanding bookcase

HE H.T. Accumulator is now

added to the ever-increasing list
of commodities to which the expanding
system has been successfully applied.
Just as the unit principle revolution-
ised the bookcase, so, we predict, will
the new Oldham H.T. Accumulator
change the whole trend of battery
design.

The principle underlying this new
Oldham is just this : a single unit is
made up of ten 2-volt cells complete in
a wooden holder ; thus if a 60-volt
Accumulator is wanted, three of
these units are supplied clamped to-
gether, complete with carrying handle.
Other units can be added at will (as
illustrated on this page) to make up
accumulators of 80, 100, or 120 volts.

The unit principle is, however, by no
means the only advantage of this new
accumulator. The fact that it bears
the proven name of “ Oldham ™ is
sufficient to commend it to thousands
of accumulator users whose experience
tells them that the Special Activation
Process, under which it is made, is
responsible for 2 far greater efficiency,

16d. per volt

60 volts, £2-10-0 100 volts, £4-3-4 /8
80 volts, £3-6-8 120 volts, £5-0-0 |

Complete with lid and polished alu- ¥
minium handles )

Solid Oak Base, 3/6 extra

immense resistance against all accumu-
lator ills, and therefore a much longer
life.

The Oldham H.T. Accumulator is not
only more efficient, but is cheaper than
the dry battery. Constant cost of
renewals of H.T. Batteries has been a
big deterrent against radio ; the initial
cost of this accumulator is covered in
the amount saved in renewals after a
few months’ use. An additional
feature that must not be ignored is
that, each cell being tapped, the ac- -
cumulator can be used for grid bias.

Finally, you should note that every
Oldham Accumulator is soundly con-
structed to give several years' service.
Each cell is a real miniature accumu-
lator, using real plates and contained
within a stout glass box, sealed at the
top against evaporation. There are
no cheap flimsy test tubes to break—
no thin plates to buckle—no con-
nections to corrode.and cause trouble.
Ask you Dealer to show you one—
you’ll be umazed at the moderate price
of such a beautifully constructed
accumulator.

OLDHAM & Som, Led.
Denton, Manchester

LONDON : Hazlitt House,
Southampton Bdgs., W.C.2

Service Depot : 6, Eccleston Place,
S.W.1

Phone : Victoria 0286
Gilber: Ad, 5483,
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W/ /4///,;,//55/17// m Standard
//////,//’ / "’/ “Dragon”

Amplion
Type A.R. 19
£5:5:0

Other Amplion
Models from
38/-

....

Write for latest
tllusirated lists

= Radio
== J Exhibition,
Olympia
STANDS
131—132

The Loud Speaker that will do justice to the
set and the transmission—is an Amplion,

A “Dragon® Amplion is the ideal instru-
ment for the discerning constructor.

Announcement of Alfred Graham & Co. (M. Graham), Crofton Patk, London, S.E.4.

034 In replying to adwertisers, please mention Tne WIRELESS CONSTRUCTOR.


http://www.cvisiontech.com
http://www.cvisiontech.com

September, 1926

Tine WIRELESS €ONSTRUCTOR

Time and the Receiving Set—continued

Neutralising Condensers
Where a neutralising condenser,

such as C3 in Fig. 1, is suspected, a
small fixed condenser of .0003 to .001
eonnected in the position X, should be
prevent

used. This condenser will

Dust and Flux

The presence of dust between the
vanes of the condensers, on fixed con-
densers and valve holders, or the
presence of flux on the panel may also
give rise to noisy reception. The rec-

Resistance Coupling Troubles

So far we have dealt mainly with
troubles which develop after some
time in transformer-coupled receivers.
From this it should not be “assumed
that resistance amplifiers are left un-

Y #
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~
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r
=
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- = = == - A
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Fig. 2.—In a receiver employing a circait of this type, poor performance may be due to faults in the anode

leakage through C3, and being very
‘large in capacity as compared with C3,
will not materially affect the capacity
of the latter. With Reinartz type
reaction the fixed condenser should be
of the order of .001 to .002, if the
capacity of the reaction condenser is
not materially to be reduced.

Flex Leads

Before loaving the subject of craick-
‘ling which mars reception, some men-
tion of the effect of intermittent
‘breaks in flexible leads should be made.
If when wearing telephones it 1s
‘noticed that crackling is particularly
pronounced when a movement is made,
‘the fault will often be located in the
telephone leads, which should be re-
placed. 'Where the trouble is most
evident when adjusting the redction
coil, the flex leads to the moving coil
holder should be renewed.

Shunting Condensers

Shunting condensers across - the
various tappings of the high-tension
battery are very desirable, more espe-
cially when the end of the useful hife
of the battery is being approached;
but occasionally these components
become leaky, thus imposing a cop-
tinuous load on the high-tension
battery, which runs down in a much
shorter time than it should. A milli-
ammeter, placed in the lead to a shunt-
ing condenser, will give a usefal indi-
cation here.

-

resistances or grid leaks.

ceiver should be carefully dusted from
time to time and any traces of flux
on the panel should be removed by
secraping or by washing with methy-
lated spirit. It is rather interesting
to note that certain fluxes on the
market, when tested with a megger
between two pins inserted into the

W*

-4
e

The aerial system
of the high-power
R osenhugel
Broadecasting
Station, Vienna, :
which is often .
heard in this il -
country. 1

e
s

flux, will give a practically. infinite
resistance reading. If, however, the
flux is heated, as must. necessarily
happen when soldering is carried out,
the reading on the megger will be con-
siderably lowercd, and traces of such
flux on the panel provide serious
leakage paths, more especially if dust
gathers,

985

scathed by the passing of time. It
often happens, especially with anode
resistances which are not of the wire-
wound type, that reception tends to
become somewhat noisy, hissing being
audible during the silent portions of
the programmmes. This is almost in-
variably due to the anode resistances

having passed their useful life, and
having reached the condition where
their resistance fluctuates, instead of
remaining constant in value.

Defective Coupling Condensers

Coupling condensers, for example,
C3, C4 and C5 of the Fig. 2 circuit,
may tend to become leaky after pro-
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TIME AND THE RECEIVING SET—continued

tracted use, and when this happens
the grids of the valves concerned
receive a positive bias from the high-
tension battery, with the result that
they do not work upon the part of the
characteristic curve which gives pure
reproduction. A heavier load is placed
on the high-tension battery when the
grids are made positive, grid current
tends to flow, and reproduction will
become poor in quality. Substitution
is the only effcctive test which most
constructors can apply here.

Fading

With resistance-coupled amplifiers it
occasionally happens that signals are
heard at good strength when the set
is first switched on, but they gradually
“fade,”” and can only be brought bacx
to full strength again by switching
the set off for a minute or two. Snch
a symptom is indicative of the grid
leaks, for example, R7, R8 or R9 of
the Fig. 2 arrangement having de-
veloped extremely high resistances, or

having completely failed, which will
cause the set to choke. The remedies
for this trouble are obvious.

Valves
A gradual falling off in signal
strength may be due valves

gradually lesing their emission, either
through the normal effect of use or
through being run with too high
a filament voltage. Dull-emitters
of the tlhoriated filament type,
which have been ill-treated in
this latter manner, may have
their emission restored in many
cases by running them at a slightly
higher temperature than normal with
the high-tension supply disconnected.
If no improvement results from this
treatment, the valves may be
$ flashed.” This is effected by run-

ning the filament for a second or two
at three to three and a-half times the
normal voltage, the high-tension, of
course, being disconnected. Such
drastic treatment may result in burn-
ing out the filament, but if successful
it will restore the emission by causing
a fresh coating of thorium to form on
the surface of the filament.

The Panel
With constant exposure ebonite
panels may tend to become dis-
coloured and surface leakage may
result. 'Where this greenish dis-

colouration is noticed, it is worth while
to take all the components off the
panel, and to rub the latter down with
fine emery cloth, rubbing with a cir-
cular motion of the emery cloth
moistened with ordinary Ilubricating
oil. By so doing tlhie panel may be
rendered fit for further satisfactory
service.

When the set is taken down for
attention to the panel it is worth while

1

AL

% %

>
2

The control
room at the
London station
may be de-
scribed as the
hub of the
programme
distribution

system.
% ¥ %

to adjust the bearings of variable con-
densers, contacts of rheostat brushes,
ete., all of which repairs will tend to
give improved working.

September, 1926
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A READER'S
APPRECIATION.

BIEZBBIFIPIIBBEBBIBH
AN UNUSUAL “MIDGET” SET.

Sir,—Being a regular reader, I have
been greatly interested in watching the
notes, etc., on the *‘‘Midget One-
Valve ” set of May, 1925, designed by
Mr. A. S. Clark.

I have enclosed the photograph of

BBDD
BIBBB

The coils of Mr. Frank Hall’s * Midget *’
set may be seen above the boss of the
propeller.

the ¢ Midget ’’ I made in an old Avro
‘“ prop.” I might say that I am more
than satisfied, and many congratula-
tions for the set; everybody says it is
the finest one-valve set they have heard
for its simplicity.

The stations I can get on it with an
aerial 24 ft. high and 50 ft. loug are
Nottingham, heffield, Manchester,
Birmingham, Stoke-on-Trent, New-
castle, Daventry, Hamburg, Minster,
and several others.

Wishing Tae WireLess CoNsTRUCTOR

every success,

Yours faithfully,

Frank Hairn.
Mansfield.

“Who Invented the Neutrodyne?”’

This fascinating article, containing

NEW FACTS ABOUT A GREAT INVENTION
appeared in WIRELESS for July 31, 1926.

For the latest wireless news each week place a per-

manent order for WIRELESS now.

Price 2d. weekly.
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INIE\/\/ TRIUMPHS

OF VALVE RESEARCIHH
SEASON 1926-1927

CLEARTRON Research Departments, both here and in America, 1
have been assiduously at work ever since the Birmingham factory

opened, to prepare for the coming season a new and startlingly
improved series of CLEARTRON VALVES of all types. I

As a result, the present range of 'CLEARTRON VALVES will
be superse‘ded by a new 1926/1927 series embodying these dis-
coveries. Electronic emission is increased, the vacuum heightened
and the life of the valve lengthened. After exhaustive tests new
types of filaments have been adopted and the construction
rendered shock-proof. Microphonic noises have been reduced
to an absolute ‘minimum.

The new series is expected to be on sale by August 15th, when full technical details will be
available in CLEARTRON’S New Season Price List. Meanwhile the 1925 range
can still be obtained at 1216 and 15/~ so long as the present supplies last.

The new range of CLEARTRON VALVES are sold, of course, with
CLEARTRON’'S IRONCLAD GUARANTEE

Write for trade particulars, full technical data and showcards, etc.

CLEARTRON RADIO LTD
ONE CHARING CROSS, LONDON, S.W.1 (Works: BIRMINGHAM)

Telephone : Regent 2231/2, Telegrams: “ Cleartron, Westrand, London.”

In replying to adyertisers, please mention THE WIRELESs CONSTRUCTOR. 987
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Are you troubled with direct pick-up, so that the local station cannot be cut out ?

September, 1925

ﬂ! iﬂh DT

A SCREENED-COIL

SINGLE-VALVE SET

By W. H. FULLER

Do you want to receive distant

stations without local interference ? Here is a set to help you, a set which is easy to construct and economical to use.

NE of the principal difficulties
encountered in attempting dis-
tant reception in towns is the

direct pick-up from the local station.
Even when using a tolerably selective
circuit, it is found that a certain
amount of direct action remains which
renders fine tuning diffienlt, if not
impossible.

£ L

Fig. 1—Thre earthed

screen of the
tuning coil is shown by the dotted line
in this diagram.

The use of an efficient wave trap
goes a long way towards reducing the
interference which enters the receiver
via the aerial itself. In this way the
overwhelming signal received from the
local station may be reduced to a value
comparable with that from the distant
station, so that a normal low-loss
tuning circuit can be employed with
some measura of success.

Direct Action

The direct pick-up on the coil of the
tuning circuit itself, however. still
remains, and for this reason the selec-
tivity of any single circuit receiver is
somewhat limited. In the set described
in this article, an attempt has been
made to overcome the direct pick-up
by the use of a screened coil for the
actual tuning circuit. A self-con-
tained wave trap has also been in-
cluded, with the result that some really
selective results are possible with this
receiver.

The circuit of the instiument is
shown in Fig. 1, It will be seen that

a Reinartz arrangement is adopted for
the receiver itself, the only special
point being that the tunin%l and
reaction coils, both of which . are

wound on the same former, are
enclosed inside a screening case.
A Wave Trap

The aerial circuit contains a simple
auto—coupled series-rejector wave trap
This consists of a sxmple tuned cir-
cuit, of which a portion is included in
the lead between the aerial and the
set. When this is tuned to the inter-
fering station, the signals received
may be either reduced to zero or con-
siderably decreased in volume, with
the result that distant stations operat-
ing quite close in wavelength can be
received satisfactorily.

=5

in this instance, although the ordinary
type may be used if desired.

One sub-panel 7 in. x 5 in. x } in.
(Clayton Rubber Co.).

One cabinet to suit main panel, with
baseboard 11 in. deep (Camco).

Allowance should be made for a ter-
minal strip, 4 in. x 2 in. at the back
of this cabinet, on the right-hand side
looking from the front.

Two .0005 variable square-law con-
densers, slow motion type (Jackson
Bros.).

One .0003 variable square-law con-
denser, ordinary type (Jackson
Bros.).

One .0003 fixed condenser, type 600,
with clips and a l-megohm leak
(Dubilier).

A separate panel, supported on four wooden legs, carries the trap
circuit tapped coil and variable condenser.

Components Required

The components you will require for
this receiver are as follows:—

One panel 10 in. x 7 in. x 1 in.
(Clayton Rubber Co.).

The mahogany finish has been used

988

One screening case with base com-
plete (Burne-Jones & Co.).

One Reinartz coil to suit (Burne-
Jones & Co.).

One H.F. choke (Lissen, Ltd.).

One vibratory valve holder (Lotus).

One filament rheostat (Etherplus).
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A Screened-Coil Single-Valve Set—céntiﬁued

One tapped trap coil (Burne-Jones
& Co.).

One terminal strip 4 in. x 2 in,,
carrying four terminals.

Four separate 4 B.A. terminals.

Four lengths of wooden rod % in.
square by 3% in. long.

Quantity of Glazite wire for wiring

up.
Short length of flex wire.
Packet of Radio Press panel
transfers.
Construction

The constructional details will offer
little difficulty. Attention may be
drawn to the fact that the trap has
been mounted on a special sub-panel
behind the main panel. This is done
because the adjustment of the trap
tune only -requires occasional altera-
tion if the wavelength of the local
station varies in any way. All the
normal tuning. is done on the main
grid tuning condenser, so that the
only two controls which need to be
mounted on the panel are the grid
and reaction condensers, and the fila-
‘ment rheostat, the remaining controls
being placed out of the way.

The Main Panel

The first operation therefore is to
obtain the main panel, 10 in. x 7 in.,
and to drill the holes for the two con-
densers, the filament rheostat and the
four terminals in the positions shown.
The components may then be mounted

components at the back of the panel.
ile this is being carried on, it is
as well to place the 7 in. x b in. panel

mounted up consisting of the screened
coil, the H.F. choke, the valve holder,
and the terminal strip.

144

— 10

LALIEN
FESIS TANCED

/%%

Fig. 2.—The condenser on the lcft tunes the grid circuit, while that

on the right is for reaction.

Drilling dimensions may be taken from

this diagram, and blueprint No. C1060A is also available.

for the wave trap in the position which
it will ultimately occupy, so that it
can be ensured that none of the base-

Care should be taken in placing the screened coil and choke coil to
allow ample room for vibration of the valve.

up «nd this panel put on one side for
the time being.
The next job is the mounting of the

B

board components foul the trap in
any way. ‘The layout is perfectly
simple, the only components to be

989

Back of Panel Layout

These components should be mounted
in the positions shown in the wiring
diagram accompanying this article.
When laying out the components, the
main panel should be placed tem-
porarily in position to ensure that
there 1s ample clearance between the
reaction condenser and the screened
coil. A valve should also be inserted
in the valve holder to ensure that
there is clearance hetween the valve
itself and the high-frequency choke

| which is. mounted beside it.

The Wave Trap

Attention may now be turned to the
wave-trap itself. Take the 7 in. x
6 in. panel and drill this in accordance
with the diagram given. The required
dimensions for this panel will be
found on the back of panel wiring
diagram. The second .0005 slow-motion
condenser may then be mounted as
shown, and the trap coil mounted
beside it.

This latter unit is made uR as a
single-hole fixing component by Messrs:
Burne-Jones & Co. Those readers who
prefer to make their own, however,
may easily do so, and this component
need not necessarily be made as a com-
plete unit.

Winding Details
If desired, a small switch with five

studs may be mounted on tha sub-
panel, and the trap coil itself can be
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A Screened-Cofl Single-Valve Set—continued

wound separately and mounted in any
convenient manner. The details of the
coil are given below, so that no diffi-

culty will be experienced in this direc-
tion, but those who prefer to do so
can purchase the article ready made.

é TEIER//O/VESé

AsrraL

o
\Illil
©

i
jiimtl

Fié. 3.—The layout of the components given here should be carefully

followed in assembling the set.

Blueprint No. C1060B is also obtain-

able with the aid of the Coupon in this issue.
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The coil consists of 55 turns of 30
d.s.e. wire wound on a 3-in. former.
These turns should be spaced at 40 to
the inch. This may be done either by
grodving the former or by adopting
some of the methods which were de-
scribed in an article in the last issue
of this journal. If spacing is not
resorted to, the trap will still funec-
tion, although not so efficiently.

Tappings should be taken at 10, 15,
20 and 25 turns, so that the extent to
which the trap is coupled to the aerial
circuit can be varied.

Wiring the Trap

The trap may now be wired up in
accordance with the wiring diagram
supplied. The tuning condenser is con-
nected across the whole of the coil.
The terminal on the left-hand side of
the panel viewed from the front is con-
nected to the tapping switch. The
other terminal on the right-hand side
is connected to the bottom end of the
coil, i.e., the end from which the tap-
pings are taken.

The wiring of the tappings to the
switch stud is straightforward. The
first stud is connected to the bottom
end of the coil itself, so that the trap
may be cut completely out of circuit
if desired, The other four studs in
rotation are connected to the tappings
on the coil at 10, 15, 20, and 25 turns.
If the ready-made article is purchased
it is simply necessary to connect up
the wires as shown on the wiring dia-
gram, the connections to the switch
arm and the two ends of the coil being
already made internally and brought

| out to the three terminals A 1, A 2,

A 3.

Fig. 4.—Details of the tuning coil and

the connections on its base are shown

here for the benefit of those who wish
to wind their own coil.

The four lengths of §-in. square
wood should now be screwed to the
four corners, in order to form legs, as
can be seen in the photographs. The
trap may be then fixed in position b{
means of wood screws coming throug
the baseboard into the bottom of these
logs.

Completing the Wiring

This completes the assembly of the
receiver, and the main wiring may
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Selectivity and Economy

now be undertaken. Little difficulty
will be experienced in this direction,
ag the winng is straightforward and
simple. The aerial terminal is con-
nected to the left-hand terminal on
the trap, looking from' the front, while

WIRING IN WORDS

All directions are given as r;iewing the set from the
back.

Join AERIAL terminal to right hand terminal
on trap panel, and continue to centre terminal of
trap coil. 1

Join EARTH terminal to spindle of varfable
condenser C2, thence to E and terminal 2 of
screened coil base, thence to L. T. + terminal,
H.T. — terminal and one filament tag of valve
holder,

Join fixed vanes of C2 to terminal 1 on screened
coil base, and algo to one side of C4 and R2.

Join other side of C4 and R2 to grid tag of
valve hoider.

Join L.T. — to one side of filament rheostat R1.

Join other side of Rl to remaining filament
tag of valve holder,

Join spindle of variable condenser C3 to left
hand terminal on trap panel, thence to left-hand
terminal on trap coil L1, fixed vanes of trap
condenser Cl, and (flexible lead) terminal 38, 4,
b or 6, on screened coil base.

Join right-hand terminal of trap cofl L1 to
spindle of trap condenser Cl.

Join fixed vanes of condenser C3 to anode of
vaillve holder, thence to one side of R.F. choke
coil.

Join other side of R.F., choke coil to upper
telephone terminal.

,Ioiln lower telephone terminal to H.T. + ter-
minal.

the right-hand terminal thereon is
connected by means of a flexible lead
to a suitable tapping on the Reinartz

goil itself. The

remainder of the
wiring requires no comment,

The connections to the screened coil
will readily be seen from the diagram.
Points 1 and 2 are connected to the

main tuning coil, while points 3, 4, 5
and 6 are the various tappings on the
overhanging reaction-cum-aerial coil.

The Reinartz Coil

There may be some readers who pre-
fer to obtan just the-coil blank to fit
the screened coil, and to put their own

N 723
% %

P-4

This photograph,

showing the coil

with its screening

cover removed,

will be of assist-

ance in wiring the
set.

winding on it. For the benefit of these
readers details of the actual windings
are given herewith. The tuned wind-
ing consists of a single laycr coil wound
with 80 turns of 28 d.s.c. wire on a
2-in. former.

The reaction coil consists of 25 turns
of the same wire, wound as a continua-

% ¥ #

The details of the

wiring and layout

seen here should

be studied in con-~

Junction with the

wiring diagram,
Fig. 3

4
-4

*

tion of the tuned winding tapped at
10, 15 and 20 turns.

The connections to this coil are as
shown in the diagram, Fig. 4, which
gives a view of the underside of the
coil. The top end of the coil
pin No. 1. The end of the tuned coil
is connected to pin No. 2, and the

991

oes to -

other tappings to pins Nos, 3, 4, 5 and
6 respectively.

Testing Out
The receiver is now ready for testing

T
aa

out. Connect up the batteries, tele-
phones, aerial and earth, and insert a
suitable valve in the holder. The flex
lead from the trap to the screened coil
should be connected to tapping No. 6.
Set the reaction condenser at zero,
and place the trap switch at No. 1
tapping, in which position the trap is
out of circuit. Now, on rotating the
tuning condenser on the main panel,
signals from the local station may be
heard. :

. Adjusting the Tap

Try the effect of increasing the reac-
tion condenser, which should produce
a steady increase of strength up to the
point at .which the set commences to
oscillate. It should not be allowed
actually to oscillate during broadecast-
ing hours, but the tendency to oscillate
may easily be gauged, to see if every-
thing is satisfactory,

Selectivity

The effect of decreasing the tappings
on the aerial winding may then be
tried. The smaller the tapping the
more selective the set, but if the tap-
ping is made too small the receiver
cannot be brought up to the oscillation
point. The best position will readily
be found by trial on the particular
aerial with which the set is to be used..

The Wave Trap

It is now advisable to introduce the
wave trap. Tune the set to the local
station and place the trap switch at
2 or 3. Tune the trap condenser until
signals are a minimum.

t will be found that at a certain
point the signals suddenly decrease in

(Concluded on p. 994.)
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OUR LATEST

PRODUCT
The

DIMICCOIL

'mgdiPDa;::ﬁ's' ek
A scientifically designed,
low-loss salenoid, electric-
allyefficient,mechanically
robust ; in fact, like all
other B Components—
really sound. Fit the
P ‘“DIMIC” to your
receiver and annihilate
Distance. Price 10;- each.
Base extra 2/6.

Supplied in the following wave-
lengths .:— 1

SW 20 to 150 M, and ip
all ranges from 150

\L_ia

WHAT @B MEANS BY GUARANTEED

There are no second-grade M) instruments. AR ®B products are subjected to
very careful inspection before being passed for sale. For instance, the coils of
Low Frequency Transformers—one turn too few or too many is sufficient fo
prevent a Transformer passing the test department.

Take, also, the B) barrel-type High Frequency Transformers—each one is separately
tested, not once, but three or four times——tested rigidly, so that if it falls short of the
highest standards it is immediately rejected. You will, perhaps, ask ““ Why this
rigid inspection and test? The average user can’t make these tests.” The answer
is ¢ Insurance.” Insurance on your results, and Insurance on our reputation.

Demand of your dealer @E Components—They’re British!
@B MICA FIXED CONDENSERS. MB FILAMENT RHEOSTATS.

Prices, Unmounted.

(Two Clips are supplied with each Bright Emitters .. 4  q 5/6

€ondenser.) Dull Euuttgers - oo v 6/6

each Double, Bright and Dull Emitters 7/8

a-o00r to o'oo0grF. . .. -4 23//6 Triple Rheostat .. - o 22/6

0’00 to o'0IuF. L o -

o'or5 fo o'o2rxF. ¥ ol 4f- @ GRID LEAKS.

Mounted on Ebonite Base with Terminals, All Values .. el ¥ each 2/6

any value, 1/~ extra. (Supplied with Two Clips.) Mounted om

L.F. TRANSFORMERS Ebonite Base, with Terminals, 1/- extra,
gn'mces. each » = 21/~ @ H-F. TRANSFORMERS-.

(With o701 Fixed Condenser 3/~ extra.) Supplied in six ranges of wave-lengths,
covering 8¢ to 7,000 metres; also No. A6

@ ANODE RESISTANCES. (Neutralising Unit for Broadcast Wave-

40,000 to 100,000 ohms. Price, each 4/6 lengths). . £ .. Price, each 10~
(New type.) (Supplied with Two Clips.) Ne. Az Iron-cored for Supersonic,
Mounted on Ebonite Base, with Terminals, - - .- -. Price, each 126

1/- extra. H.F. Damper .. .. Price, eacly H=

Lo
Teéigme: [Ig@ M@@M@L Telegrams:

Marufacturers of Wireless and Scientific Apparatus Rgrllieth}?r,
441-42.  WEXHAM ROAD, SLOUGH, BUCKS. ough.

In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR.
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Gumplethorpe has been firmly in
the grip of a fit of economy. By

making his own components he has
effected a saving so remarkable that
you would never believe the total if I
told it you, any more than I believed

some little time past Mr.

him when he told me. It has all been
rather a surprise to me, for Mr.
Gumplethorpe 18 not naturally of the
saving nature. I rather think that
the seeds were sown when he read one
day in an advertisement: “ Fit a
Topnotch Valve and Save Half Your
Filament Current.”” Mr. Gumple-
thorpe at once fitted two, in a laud-
able desire to save it all. Anyhow, it
was not long after that that he lifted
up his voice to me against the folly
of those who waste their money by
buying every gadget, jim and doohickie
ready made.

‘“ Take yourself, for instance,”” he
cried. ‘“If you wanted a variable
gridleak, you would not make it; you
would go out and buy one for several
good shillings.”’

“ Nothing of the sort,” said I.

(g Oh? "

““I’d go to the little shop round tho
corner and buy a genuine 2-megohm
leak for fourpence halfpenny. They
are variable if you like.”

The Expanding Gridleak

Mr. Gumplethorpe, however, was not
to be unseated in this way from his

. A highly effective
home-made black eye .+ « .

-
.

hobby-horse. He proceeded without
further ado to unfold to me his own
original idea for the construction of
variable gridleaks at trifling cost in
the home workshop. All that one need
do, he explained, is to draw a stout
pencil line on a strip cut from an old
inner tube. This is fixed hetwéen two
terminals, so arranged that the dis-
tance between them can be varied at
will. Increase it, and the rubber
stretches, making the line longer and
hinner. The resistance thus-rises to a
igher and higher figure. He insisted

upon taking me round at ence to his
house for a practical demonstration of
his invention. By means of the rack
and pinion movement borrowed from
his best camera he was able to move
the termiinals with great exactitude.
He was showing me the enormous
resistance that could be obtained when

[}

R
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. Blue flames everywhere . . .

the rubber strip decided to call it a
day. One flying end gave Mr.
Gumplethorpe a highly effective home-
made black eye, whilst the other did
in a power valve in the most economi-
cal manner in the world.

True Neutralising

Always up to date, Mr. Gumple-
thorpe has long been interested in
neutralised circuits. He soon became
an ardent supporter of the principle,
but one thing stuek firmly in his
gizzard.  This was the cost of the
silly little variable condensers needed
to do the job. He decided imme-
diately to .strike a blow against the
manufacturers and in defence of his
own bank account by making them for
himself. Sardine tins seemed to him
to furnish the ideal material for the
plates. He therefore caused a dozen
to be ordered, and the family lived
entirely upon these tasty little fish for
several days. Having thus acquired
his supply of raw material, Mr.
Gumplethorpe waited until his wife
was out, when he borrowed her
cutting-out scissors. Within an hour
his workshop bore a distinct resem-
blance to a battlefield; Mr. Gumple-
thorpe, streaming with gore, was
obliged to telephone for the doctor to
stick together such portions of his
hands as were left. Mrs. Gumple-
thorpe on her return home gave one
glance at her scissors and then went
straight out again to order a new
guinea pair, which she put down to her
husband’s account.

Patience Il Rewarded

Battered by the blows of fate, but
still undaunted, Mr. Gumplethorpe

993

>
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returned to the job with such devotion
that in less than a month two
neutralising condensers stood side by
side upon his wireless table ready to
begin their life’s work. It was some
days before he could bring himself to
mount them in a receiving set; he
liked to take thein up, to look at them
with a loving eye, to twiddle their
knobs, to show them to his friends.
Then one evening I begged him to try
them out. He consented, after much
persuasion, to wire up one of them.
““I just turn the handle,”” he said.
... %Clonk! Glup! Plonk!” re-
marked the loud-speaker. “ Of
course, they are not quite finished
yeot,”” eoxplained Mr. Gumplethorpe,
still turning. ~ Next moment there was
one of the prettiest electrical effects
that I ever remember seeing. There
seemed to be blue flames everywhere.
Mr. Gumplethorpe’s condenser had
lived up to its name; it had nentralised
both high- and low-tension batteries.

Economy in Coils

Experiments with a diversity of
nentralised circuits cannot be con-
ducted unless the investigator of their
little ways is the happy possessor of a
set of centre-tapped inductances. In
the making of these Mr. Gumplethorpe
really excels, and I trust that the
shining example that he has set may
Jead the feet of thousands of other
constructors into the paths of economy.

CENTRE TAPIING

A home-made inductance of high
efficiency.

These things, as Mr. Gumplethorpe
has proved conclusively, are perfectly
simple to make at home at not much
more than double the cost of ready-
made articles. I begged him to let mo
have a photograph of one of his
efficient centre-tapped solenoids, so
that all readers of Trr WireLEss Con-
STRUCTOR might be able to admire its
perfections. Unfortunately the rack
and pinion movement of his camera
was still in use as a gridleak-stretcher,
but the artist has made such a faithful
picture of one of these remarkable
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Mrx. GUMPLETHORPE “SAVES ” MONEY-—continued

coils that you, dear reader, will have.
no difficulty in following all the details

of rts econstruetion. The windings are

made with No, 18 d.c.c. copper wire

upon a former consisting of an ebonite

tube three inches in diameter and six

inches in length.

Remarkable Economy

Owing to the liability of the latter
(by whieh, of course, I mean the

Mr.Gumblethorpe’s finest piece of work.

fermer) to split when the staple and
nail anchorages for the ends of the
windings are driven in, it is advisable
te erder half-a-dozen or se for each
coil whieh it is intended to wind. The
wire, too, has an, unpleasant way of
flying off and getting all tangled up if
you take your thumb off' it for a
moment during the winding process.
A good deal of wire is therefore needed
for the job. To show the vast
economy that may be effected by
making centre-tapped coils at home, I
give a hist of the parts required for one
inductance, together with their cost. _

£ 8. d.

6 formers ... 5 18 0

3 lbs. wire 76
Staple, nail and safety-

pin &

£1 5 ¢}

It-remains for you, reader, to sail in
and do likewise.

And Condensers

But perhaps Mr. Gumplethorpe’s
finest piece of work is his entirely-all-
honte-made variable condenser, whose
counterfeit presentment appears upon
this page. This condenser is remark-
able for the fuct that its minimum
capacity is .0000000 microfarads, and
still more remarkable in that its maai-
mum capacity is the same. Further
pomts of distinction are that the fixed
plates all move, whilst the moving
plates are tightly fixed. Since the dial
rotates eccentrically and quite inde-
pendently on the spindle, it is a com-
ponent that will be welcomed by those
who have become bored by manipulat-
ing tuning controls of the common-
place type. It is so designed that it
may be placed with equal ease upon
the panel, upon the haseboard, or in
the dustbin.

¥  *® #

° transmitter

The Last Feat

When I saw Mr. Gumplethorpe the
other night I found him busily en-
gaged in make a low-frequency trans-
former of the most modern type. He
was getting on quite well with the
primary, for having wound on five
hundred turns, he had only nineteen
thousand five hundred to go. He cal-
culates that, the component will be
ready for use by this time next year if
his luck holds geod. So far he is not
averaging mere than one break for
every three turns, but F rather fancy
that his figures will not he.so good, for
he ts becoming a little fatigued towards
the end of his task. The work is
really progressing very satisfactorily,
and I do not faney that the trans-
former when finished will cost him all
told a penny more than ten or twelve
pounds; this, of course, includes the
cost of two or three professional trans-
formers that he has pulled to pieees
in order to learn how the job is done
by experts.

A Real Pioneer
Mr. Gumplethorpe, by the way, was

.one of the first to use fixed resistances
in the filament leads of his valves.

They began life as home-made rheo-

-stats, but owing to some small defect
in the design the contact arm seon be-

came immovably fixed. Many a great

It

A competition held
by the Sheffield
Wireless Society
to locate a hidden
was
recognised locally
as a most interes-
ting event.

*

*

sk

discovery has been made by chance in
such a way as this. Mr. Gumplethorpe
has many other home-made components
in view, and I have no doubt that they
will all of them be as successful as
those which he has already con-
structed. My only fear is that he may
find himself unable to stay the economy
course, for already his business shows
signs of approaching dissolution, since
he prefers to save money in his work-
shop rather than make it in his office.
Meantime, however, he is perfectly

' happy, and that, after all, is the great

thing.
994

| strength and the trap

< extent on eac

A SCREENED-COIL
SINGLE-VALVE SET

(Cancluded from page 991)

should be
adjusted to this point.

The trapping action extends to some
side of the minimum
point; a station working on a wave-
Jength near to that of the local station
may also be reduced in volume. This
effect is controlled by the tappings on
the frap coil.

Choosing the Best Tapping

The larger the tapping the greater
is the reduction in the strength of the
loeal station, but also the effect on
stations werking on neighbouring
wavelengths is more serious. Con-
versely, if the trap tapping is toe
small, the distant station may net be’
affected, but the local station may still
cause interference.

A little trial, therefore will show
the best tapping in the particular cir-
cumstances.

It should be noted that the trap
requires retuning evety time the tap-
ping 1s altered.

Test Report

The apparatus was tested 12 miles
north of London, and gave very good

results. It was easy to handle and
selective in operation. 2LO was re-
ceived at good loud-speaker strength,
while Birmingham could just be heard
on the loud-speaker.

THE “QUALITY FIVE”
By John W. Barter
See “Modern Wireless,”
AUGUST ISSUE -~ - PRICE 1/=
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671'gures to Remember

\’

mu’ ?ﬁtghf Witehon.

AST eleven o’clock, and a star-
light night. All's well.” The
cry of the night watchman giging
that assurance of safety and well
being.
The old order changeth. Yesterday
it was the individual, to-day it is
the creative genius of man which
bears the burden, but success is
measured by the same standard,
reliability.
Take the case of Broadcasting. The real
pleasure of Radio depends on the degree
of reliance you can place in your wireless
set, or more particularly in your valves.
Now Six-Sixty Valves ensure the maxi-
mum degree of reliance. They never let
you down. They assure a wonderful
purity of reception, and in addition to
being remarkably economical, there are
S.S3 L,F. no valves on the market to-day that can
boast of a longer life, because there are

(Green Disc) no wvalves that operate at a lower
temperatu:e,

Specifg
RUEICIERS
PRODUCTS

apffiine

i 1

Have you entered for the
Dubilicon Competition

yet?
SRS T Six-Sixty Valves are recommended by all

. If not, write to us now for
the leading Wireless Journals of to-day. ‘

full particulars.

Consumption 06 amps.
~ ¥ For Perfection of Quality insist on.

. ize £200
PRICE 16/6 SIX-SIXTY VALVES. CayrPrizshegiin
Thc;f,:;';c;:f,';?,::fgﬁﬁl_y M yisit our Stand No. 38 at the Wireless !

i

Exhibition, Olympia, Sept. 4th—18th,

=
Leaflet S.S. 1.7 ::’:( :ouB‘L'EQ:
gives full particu- = ¢ 'RECISTERED TRADE MARK®
lars. Your Dealer E,i'“
will be pleased to :_H‘m
g i DUBILI R
Valves for you if i
he is out of stock. ) CONDENSER CO(1925)LTD

=

ADVT. OF THE DUBILIER QONDENSER 0. (1925) LTD., DUCON WORKS,
VIOTOBLA ROAD, N. ACTON, LONDON, W.3.  Tel. Chiswick 2241-2-3.

SES==!

E.P.8. 209

i

slx-5|xrv VALVES

Better by Six tlmesSIX y

The Electron Co., Ltd., Triumph House, 189, Regent Street, London, W.1. 10
In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.: : 993
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NEWS -FROM
OUR READERS

PREHLDHEVERPHBPDBRHED

CURIOUS EFFECTS
OF LIGHTNING

8
BIGBIGIFEBOIIIEDIIBY

S, — A few points recently
observed by me during a thunder-
storm will, I hope, interest some of

BEEGG
BEEES

the readers of Tre WineLess Con-. |

STRUCTOR.

I was listening on a two-valve set
te 2LO with a large indoor aerial, and
a direct earth. A thunderstorm was
approaching, but considering the fact
that no outdoor aerial was in use I
did not switch off the set. Suddenl
there was a partieularly vivid ﬂasl{
outside, and 2LO suddenly stopped.
Finding nothing wrong with the set,
I took out the valve (which was still
alight) and substituted another. All
went well, and I afterwards dis-
covered that the first valve (a two-
volt dull-emitter) had lost its emis-
sion.

On another occasion a grid-leak
was ‘‘ burnt-out,”’ the set suddenly
bursting into a howl.

Yours faithfully,
J. R. FobrrL.

Brockley, S.E.

SLELOEBLBODHVYODBBRD

A TIMELY WARNING—
FOR OTHERS

®
BEBEPIFFBBITBIPEBIG

Sir,—In view of a recent unhappy
experience of mine, I feel that I
should warn your readers against
making a similar mistake. I was ex-
perimenting with a receiver employ-
mg one 06 amp. valve, and with
about 4 microfarads of condensers
across the H.T. battery.  Upon dis-
connecting the latter from the posi-
tive H.T. ternfinal the lead accident-
ally touched the negative L.T.  ter-
minal, and the charge held by the
condensers (at 90 volts) was sufficient
to burn out the filament.

Probably no other valve than one
of the .06 amp. type would have been
affected.

&

&
S
@
B
&

SE @D

Yours, faithfully,
R. K. BrRoWNLEY.

Bolton.

| photograph ? The

BPPBLLLBEBOVILVBOBOD

BBP

TROUBLE WITH LCNG
LOUD-SPEAKER LEADS

B
BEFEIFFVFPFTIFEIHBHIB

Sir,—I have for some time been
puzzled by a curious phenomenon
which occurs when 1™ attempt to use
my loud-speaker in the garden. The
set is one described by Nr. Percy W.
Harris, M.LR.E., in Tug WireLEss
ConsTRUCTOR, and gives most ex-
tremely " pleasing quality, when the
loud-speaker is andoors and elose to
it. T have a deuble * land-line” of
‘“ electron wire ** leading to the end
of a long garden, and on placing the
loud-speaker at the end of this the
results are extremely hollow
muffled. I have repeatedly made
slight alterations in .the placing of
the line, but eannot get rid of the

SLHEB

2 3 S
¢ % &

L

b

Are you in this
famous ‘° Elstree
Six’ receiver
attracted large
crowds to the
Radio Press
Laboratories fer
demonstrations of
its capabilities.

AT J4 34
oy w A
trouble. Have any of your readers

had a similar experience?
Yours truly,
R. L. BARNELL.
Portslade, Sussex.

[Qur correspondent’s trouble is most
probably due to the fact that his long

| extension line is ‘acting as a large

capacity in parallel with the loud-
speaker. The trouble may possibly be
cured by separating the two leads, or
by connecting an L.F. choke across
tge output terminals of the receiver,
one side of the loud-speaker being con-

9%

and- |

i eotherwise the loud-s

nected, threugh a large condenser, to

. the terminal which goes to the anode,
. and the other side through a shert
. wire to earth. In this case it is essen-

tial to make sure that one side of the
is earthed, as

battery
aker circuit will

lowtension

be incomplete.——Ep.’

%9@@@@@%@@@@@@@@@@@%
4

“REPAIRING” A FAULTY ‘g,f;
% TRANSFORMER %

EHEITEBEEIPBIBEISDSEE:

Sin,—1I should like to know whether
any of your readers have had experi-
ences similar to mine in connection
with faulty transformer windings. It
18 well known that when the primary

| winding of a L.F. transformer first

‘*goes west,” the trouble may show

itself, not by complete failure of the
set, but in the form of troublesome
crackling noises.

I have a transformer of high repu-
tation and price which does this fairly
often, but I can always cure it simply

| by short-circuiting the primary for a

moment with a piece of wire. After

| this it will work perfectly again for

several days. I am wondering whether
there is any means of righting this
trouble before it gets worse. \
Yours faithfully,
¢ AMPLIFIER.”

Goodmayes, Essex.
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SPLENDID NEWS FOR THE HOME

CONSTRUCTOR

TWO REMARKABLE NEW RECEIVERS

Advance Particulars of ‘“The Night Hawk”

pleasing appearance—all these
features will be found in ¢ The
Night Hawk > Receiver, Mr. Harris’
latest set to be described in the
next issue of TRE WireLEss CONSTRUC-
Tor, The story of the evolution of ¢ The

S ENSITIVITY, compactness and a

Night Hawk ”’
begins over &
year ago, Wwhen

in visiting many
wireless labora-
tories in America
Mr. - Harris was
examining the
best that could be
offered in the
way of selective
long-distance re-
ceivers. Many
were good, some
were poor, but
all had features
of interest, yet,
searching among
them, not one
seemed to possess
the features
which make the
strongest appeal
to the home con-
structor. Fur-
thermore, without
exception the re-

ceivers whiaoch
were most inte-
resting were Night Hawk.”

actually built

from products developed in research
laboratories and only made practical
by the utilisation of a skilled staff,
machine tools and all the conveniences
of a well-equipped factory.

You Must Build It

Would it not be possible to design
for the home constructor a set pos-
sessing all of the virtues of those to
be seen in America, yet so simple and
inexpensive as to tempt the veriest
tyro to try his hand? At the time
the difficulties seemed almost insuper-
able, but after more than a year of
work Mr. Harris has succeeded in
evolving the receiver illustrated on
this page, for which the very apt title
“ The Night Hawk ” has been chosen.
With this receiver the coming winter
evenings will be made still more fasci-
nating for the wireless enthusiast.
Station after station can be brought
in by simple adjustment of ‘the three

|

dials, and when, as is sometimes the
case, the very limit of sensifiveness is
required to pick up some distant
station, full recourse can be had to
reaction amplification right up to the
oscillation point without any chance
of radiation from the aerial. This

The result of a year’s work to produce a set to beat America—*‘ The
Full particulars of how to build this five-valve set will

be puBlished next month.
feature, by the way, means at least a

50 per cent. increase in signal
strength over most. neutralised re-
ceivers and enables conscientious

listeners who in the past have re-
frained from availing themselves of
reaction amplification, to use it with-
out any fear of disturbing their
neighbours.

Attractive Features

““The Night Hawk * is not a large
instrument-—its panel is of a standard
size and measures but 16 in. x 8 in.
By utilising a new form of layout, con-
siderable economies in space have been
effected, the wiring is made extremely
short and straightforward and the
constructional work reduced to the
simplest form. To give but one
example, there are but five holes on
the panel for mounting components.
Three are— for one-hole-fixing con-
densers, one for an on-and-off switch

997

and one for the small knob of the
reaction control. All other components
screw on to the baseboard, and indeed
practically the whole of the receiver
can be wired up before the front panel
is attached. This greatly simplifies the
home-constructors task.

High
Selectivity

There are two
stages of mneu-
tralised high-fre-
quency, a detec-
tor and two really
efficient mnote
magnifying
stages. The
selectivity is such
that even when
one is close to a
broadcasting sta-
tion there is mo
difficulty
in tuning out the
local signals and
obtaining  those
from weak dis-
tant stations.

Last, but mnot
least, the cost is
exceedingly low.
It is possible to
build this instru-
ment exactly as
described by the
author, provide
it with five valves, accumulator, high-
tension and a first-class loud-speaker
for not more than £20, an astonish-
ingly low figure for such a wonderful
set.

A New Reflex from Elsiree

‘“ The Night Hawk *’ is not the only
remarkable instrument to be described’
in the next issue of Tur WIRELESS
ConsTrUCTOR. The Elstree Laboratories
have succeeded in developing a really
astonishing reflex instrument, using
but two valves and a crystal, possess-
ing many qualities which have not pre-
viously been associated with reflex cir-
cuits, giving remarkable volume on the
local station. At the same time it is
possible to cut this out at a distance
of a few miles and receive other
stations of the B.B.C., many of them
on the loud-speaker. It will thus be
realised how revolutionary is the pro-
gress being made in the development
of wireless receivers.
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A CRYSTAL SET @

FOR THE

| | DOUBLE PROGRAMMES

Bat

e
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By A. S. CLARK

The experiences of those who listened to the B.B.C. double programme tests from two London stations have
shown that to separate the two transmissions at .a distance of a few miles with a crystal set needs a circuit

to give good selectivity.

S a rule crystal receivers are mnot
very selective, the reason prob-
ably being that since only the

local station is to de listened to,
selectivity is not required. There
are, however, some cases where selec-
tivity is necessary, for instance, when
the crystal set is used near the coast;
here selectivity is required to cut out
ship and coast station interference.
Again, there is the new development
of having two programmes from

A

Fig.1—An untuned primary and centre-

tapped secondary are used to give the .

requisite degree of selectivity.

neighbouring stations on somewhat
different wavelengths, as was recently
tried at 2LO. In the near future this
may become quite a regular practice.

The set, of which constructional
details are given in this article, ~has
been designed to be selective without
becoming difficult to tune. Only two
variable controls are used, apart from
the crystal detector, and ome of these
can be set approximately once and
for all.

The Circuit Used

Fig. 1 shows the circuit of this
crystal set in its theoretical forin.
The aerial coil L, is aperiodic, and is
variably coupled to the tuned coil L,.
The condenser C, in series with the
aerial coil is to sfmrpen tuning by re-
ducing the effect of the aerial damp-
ing. Its value may be varied in steps
of .0001 from .0001 te .0015, and when
the value is .0001 the condenser acts
as a C.A.T. condenser.

Centre~-Tapped Coil

The coil L,, which is tuned by the
condenser C,, is centre-tapped, the
centre tap %eing connected to the
crystal detector. This, again, is to
reduce damping, and so s%arpen the
tuning of the circuit L, C,. The
telephones are connected in the usual
manner between the detector and
earth. In order to aveoid any hand-
capacity effects when operating the
tuning condehser, the lower end of the
coil L, is earthed.

Simple Construction

The construction of the set is quite
simple, and very little wiring has to
be done. The coil holder is fixed to

The set described here falfils this requirement and will be found useful under any
circumstances when selectivity is desirable.

when one pair of telephones is to be
used, they are connected across the
top two terminals. If, however, it is
desired to use two pairs of tele-
phones their tags are connected to the
two pairs of terminals on the left and
right, the telephones being thus placed
in series.

Components

The conmponents required are given
in the list below, and the makers of
those used in the actual receiver are
indicated. Of course other compo-

nents of good quality may be substi-
tuted if desired, providing they are
suitable.

One panel 7 in. x 5§ in. x } in.
(Trolite).

7 B

Fig. 2—Those who use the components recommended will be able to
take the necessary drilling dimensions from this diagram. Blueprint

No. C1061A.

the top of the cabinet, and connec-
tions are made to it with flexible
wire. There are four telephone ter-
minals. These are so arranged that

998

One cabinet to suit same, with base-
board 7 in. x 4§ in. x § in. (Pickett),

One .0005 variable condenser (Jack-
son Bros.; ebonite end plates).
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A Crystal Set for the Double Programmes—continued

Oue crystal detector and ecrystal
(E. J. Lever).

One multiple fixed condenser .0001-
.0015 range (C.A.V.).

Join AERTAL terminal to 000 terminal on

fixed condenser C1.

Join XARTR. terminal to moving vanes of C2,

and also to one upper telephone terminal.

Join other upper telephone terminal to one

side of Detector.

Join together the two lower telephone terminals.

............. WIRING IN WORDS.

holes are to be drilled should then be
centre-punched, after which the holes
may be made. The next step is to
mount the variable condenser and

The above connections are made with stiff
wire. The remnainder are flexible leads,

Join No. 1 (or other snitable) terminal on fixed
ﬁon&ienset C1, to one side of fixed block of coil
older.

Join EARTH terminal to the other side of the
fixed block.

the other side of the moving block.

easy if the wiring instructions are fol-
lowed in conjunction with the wiring
diagram of Fig. 3. The five flex con-
nections are put on " last; they are

Join EARTH terminsl to one side of moving

block of coil holder.

Join fixed vanes of variable condenser C2 to

L

Join the free side of the Detector to the centre-

tapping terminal on coil L2 (in moving block of ‘-
coil holder).

Six terminals.

Oue two-coil holder
vernier).

Packet of
transfers.

Glazite, flex wire, etc.

Drilling and Assembling

Commence the constructional work
of the set by marking out the panel
in accordance with the drilling dia-
gram of Fig. 2. All points at which

(Polar cam-

Radio Press ' panel

terminals on the panel and then
attach the latter to the baseboard
with three screws. Then mount the
fixed condenser on this baseboard, and
the set is ready for wiring.

Wiring
All points to which wires are to be
attached should be first of all tinned,
if there are no terminals to screw the

wires down. Make the Glazite wire
connéctions first. This. will be quite

AEr/AL

EARTH

Fig. 3.—The wiring of the set is straightforward. The Hexible-leads
are attached to the coil holder when the set has been fixed in the
cabinet. Blueprint No. 1061B.

999

marked to indicate the points on the
coil holder and coil to which the
have to be attached. The fixed bloc
of the coil holder, which as already
indicated is screwed to the top of the
cabinet, should carry the aerial coil.

The appearance of the set is greatly
enhanced by the addition of panel
transfers. These should be affixed in
accordance with the lettering given
on the driliing diagram.

Holes are drilled in the lid of the
cabinet to pass the leads to the coil
holder.

Testing the Set:

Connect the aerial and earth and
also the telephones to their respec-
tive terminals. For the lower range
of broadcast waves the aerial coil
should be a No. 25 or a No. 85 coil,
and the other coil a centre-tapped
No. G0 or No. 75. Other sizes may
be tried for the aerial circuit since

. the value of this depends to a large

extent on the particular aertal in use.
The fixed condenser has been shown
connected up as a .0301, but other
values should be tried to find the one
which suits the aerial best.

For the long wave a No. 75 or
No. 100 coil can be used in the aerial
circuit, and a No. 200 or No. 250
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A Crystal Set for the Double Programﬁes—continued

centre-tapped coil in tHe secondary
circuit.
As the two coils are brought further

apart,

will increase
strength.

the selectivity will
but beyond a certain point selectivity
at the expense

Results Obtained

increase,

of

% * *

This photograph
shows clearly the
arrangement of
the wiring. The
flexible leads from
the earth terminal
are soldered to the
wire between this
pornt and the
variable con-
denser spindle.

local station, 8 miles away, was ex-
tremely sharp for a crystal set, and

‘this with the coils only a very little

way apart. Thesignal strength was
also up to that of any standard
crystal receiver not specially designed
for selectivity.  And the set should

for which it was designed, as indi-
cated in the opening paragraph of
this article.

LOLEPPCVSLPVIBPBRRESD

&
g THE “POWERFUL
& THREE”

&
GBEBEIPIDBIBIBHIBHIH

Sir,—Having noticed from time to
time in various issues of THE WIRE-
LESS CoNsTRUCTOR words of praise for
the ¢ Powerful Three’”” which ap-
peared in the issue of April, 1925, I
am sending my results.

I made the set exactly as Mr. Harris
described, but using cheaper- com-
ponents. Some of my friends who saw
the set during construction advised me
to scrap it and make a set using a
H.F. valve; I did net, however, serap
it, and I am very plensed with the set
and its results, which are as follows:
—Daventry, Bournemouth, Cardiff,
Radio-Paris, all on the loud-speaker,
and the stations which can be received
on the telephones are too numerous to
state here.

HBHBY

Yours faithfully,
G. N. CARTER.

In actual practice the tuning of the | prove quite suitable for the purpese Torquay.
€ AN R TSN v
e S B N L e R o T A e e N A RN

Another SHORTPATH Valve

S.P. 18/B (BLUE SPOT)

'nns new S.P: I8 Valve supplements the well-known S:P. 18 Red Spot and
Green Spot Valves. . It is designed especially for use in resistance-capacity
coupled sets and for use as a Detector and in neutmdym: tuned anode
stages using 80-120 Volts H.T., so that where this H.T. is emploved in the last
stage, the difficulty of two H T supplies is avoided.

In addition, it gives still more amplification and consumes very little
H.T. current.

The S.P./B (Blue Spot) is an excellent valve for anode bend detection.

Designed to work in parallel with the SP lsted Spet and Green Spot

Valves, it operates from a 2-volt ac only amp.
filament current.
PRICES OF *“COSMOS" SHORTPATH S.P. 18 VALVES.
RED SPOT. GREEN SPOT. BLUE SPOT.

12/6 | 12/6 12/6
METRO-VICK SUPPLIES, LTD.

(Proprietars: Metropolitan-Vickers Electrical Co., Ltd.),
METRO-VICK HOUSE, 145, Charing Cross Road, LONDON, W.C.2

*“Cosmos> SHORTFPATH 8.P. 18 Valves are recommended for use

a8 shown below with alternative H.T, values:—

Recommended
8tage. Coupling Vaives H.T.
20-80 V. 80-120V,
4 Tuned Anode (neutrodyne) Green Blue
&\ H.F. Tuned Anode (not neutrodyne) | Green -
y Amplifier Transformer (loose coupled) Red —
=) Transiormer (tight coupled) Green —_—
Dual or Retlex Al Couplings Red Red L
Detector Resistance Coupling — Blue
{Grid Leak) L.F. Transformer or Choke Green } Blue
oA Delector Bendy | Al Couplings — | Bme
V! L.F. Atages ..| Resistance Green | Blue o v A Lv E s
d L.F. Transformer or Choke Green Green
’\L« Lm Slage "All Couplings Red Red _
(52

R TR

In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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ANOTHER NEW FIELD
TO EXPLORE

There is much of interest going on above the normal broadcast
wavelengths, as well as on the short waves to which our readers

were introduced by the Editor last month.

Some of the most im-

portant longer wave transmissions are described in this article.

E] s s = = B e Sl RS S i S St Ea B s s L Bl R Sn SR Bs e sas B =

LTHOUGH there is no doubt
whatever that it is far more
easy in these days of short-wave com-
munication to receive stations at great
distances than it has ever been before,
the writer cannot help wondering
whether there is such an amount of
interest and fascination, purely from
the receiving experimenter’s point of
view, as there used to be in the ‘‘ pre-
broadcasting *’ days.

In those *‘ good old days *’ valve re-
ceivers were very few and far between,
and those that existed were gencrally
very imposing affairs, with complicated
switchboards and enormous quantities
of apparatus that really served no use-
ful function other than that of duly
impressing visitors, who, by the way,
were by no means few in number.

Thrills from Croydon’s Telephony

The writer’s first valve receiver (em-
ploying one valve only) was of this
description, with switching arrange-
ments covering ranges from 300-900
metres (with a small loose-coupler),
900-3,0C0 metres (with a bigger affair,
wound on a sieve!), and 3,000-25,000
metres, the last step being accom-
plished by means of ‘“ slab’’ coils.

Probably the greatest excitement in
those days was derived from decoding
weather reports and listening to time

- signals from the Eiffel Tower, with a
real thrill now and then when Croydon
used telephony. The latter item would
attract quite a crowd !

Yet there was certainly as much
interest in the whole business in those
days as there is at present, however
easy it now is to receive Australia and
New Zealand with one valve. Prob-
ably the old maxim, ‘‘ Familiarity
breeds contempt,”” explains most of it.

Try Long Waves

This short article was written as the
outcome of the writer’s recent attempts
to recapture some of the fascination
of the pre-broadcast days by listening
on the longer waves almost exclusively.
Incidentally, thisexperiment met with
quite a fair measure of success, and
a long-wave receiver is, kept per-
manently at hand as a result of it.

Reading Morse Signals

It is assumed that the reader has at
least sufficient knowledge of the Morse

code to pick out the call-sign of the
station he listens to, and to follow
such signals as the Eiffel Tower time
signals, ete. If he is already as far
advanced as this, half-an-bhour’s prac-
tice on weather reports or similar
transmissions each night will enable
him to reach. quite a respectable speed
without much trouble. For those who
do not know the code at all, the
writer’s advice is: Learn the letters

. thoroughly first of all, and then prac-

tice regularly on a transmission that
is too fast for yon to follow, just pick-
ing out a few letters here and there,
until nltimately vou find that you are
getting practically the whole of the
transmission. It is not such a weari-
some business as-many imagine.

Details of Transmissions

The following is a specimen list of
some of the high-power stations that
are within easy range of =a single-valve
set in this country, together with the
times of working iu the mornings and
the wavelength: —

‘I'HE WIRELESS CONSTRUCTOR

The excellent aerial system used at the

Eiffel Tower in Paris is probably re-

sponsible for the enormous range of
this station.

the conclusion of the ‘‘ Weather Ship-
ping ' bulletin a special forécast in
plain language (as distinet from the
usual ‘‘ humeral code ’’) is given at a
speed of ahout 8 or 10 words per

(gll\',}‘% Station Wavelength Type of Transmission
0835 FL Eiffel Tower 4,700 m. C.W. Weather Reporb
0840 GFA Air Ministry 4,100 m. C.W. Weather Report
0900 GFA Air Ministry 4,100 m. C.W. Weather Report
0922 OPO Brussels 1,680 m. C.W. Weather Report
0923 FL Eiffel Tower 2,600 m. Spk. Time Signals

0955 SUC Cairo 11,000 m. C.W. Weather

1034 FL Eiffel Tcwer 2,600 m. Spk. Calibration

1044 FL Eiffel Tcwer 2,600 m. Spk. Time Signals

1115 SAJ Karlsborg, Sweden 2,500 m.C.W. Weather

1200 NIDK Atlantic Ice Patrol 1,420 m. C.W. Special Warnings
1244 GKU Devizes 2,100 m. C.W. Calibration

: 0

The midday transmission by the minute. This type of transmission is

Atlantic Ice Patrol Vessel (NIDK) is
of special interest, but rather difficult
to receive, as this boat is wusually in
the neighbourhood of Newfoundland.
The writer has,-however, heard these
signals more than once with a detector
followed by one stage of L.F. amplifi-
cation.

A Useful Transmission

For those desirous of learning Morse
more thoroughly the 0900 transmission

by the Air Ministry (GFA) on 4,100

metres is particularly useful, as after
1001

also carried out at 2000 GMT. If the
receiver to be used will not normally
tune as high as 4,100 metres there will
be no need to wind special coils, as
GFA has various strong harmonics that
can be heard in most parts of England.
The writer often used to take this
report down from one of these on
approximately 460 metres.

Time from the Eiffel Tower

With regard to the time signals from
FL, there are three separate types of
these, but only two of them are likely
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* ANOTHER NEW FIELD TO
EXPLORE—continued

to be of any use to the receiving ex-
perimenter. Those sent out at 0923
(not repeated in the evening) take the
following  form:—After the pre-
liminary call, a series of X's (— . . —)
is sent, followed by three long dashes,
the last of which ends at exactly 0928
GMT. After this five N’s (— .), with
about ten seconds interval between
them, are sent, also followed by three
dashes, the last ending at exactly 0929
GMT. '

(— — .), followed by another three
dashes, the lasé of which ends at 0930.
This is the international form of time

PCGG, of *“ Dutch Concert’ fame, will
soon be heard again by listeners on the
longer waves.

signal, and is standard for all stations
with the exception of the first line of
X’s, ‘which is varied by certain other
stations, and is intended for a * eall-
up ”’ only.

The International Method

The ‘‘ semi-automatic ’’ time signals
at 1044 (also repeated at 2244) are
transmitted as follows: —

Stdrting at 1044 exactly, a series of
T’s (—) is transmitted, lasting until
55 seconds. after 1044. There is then
a pause of five seconds, and at exactly
1045 one short dot is sent. This pro-
cedure is followed from 1046 till 1047,
D’s (— . .) taking the place of the
T’s.  The final dot is at exactly 1047.
The third and last series, of 6’s,
(— . . . . ) concludes with a dot on
1049 GMT, after which the station
“signs off.”’

The first form (international) is also
transmitted by Nauen (POZ) at 1155
and 2355 GMT, simultaneously on
3,100 metres spark and 18,075 metres
C.W.

The third series consists of G's -

In the case of the semi-automatic
time signals, the preparatory signals
(T’s, D’s and 6’s) are sent by hand,
and the time signal proper by land-
Ime from Paris ohservatory.

“Rhythmic” Signals from FL

Eiffel Tower (FL) also transmits
scientific or “ rhythmic’”’ signals at
1000 and 2200 G.M.T., but these, al-
though of very great importance to
ships at sea, are of little interest to
the average experimenter. They are
sent on the ‘‘ vernier ” principle, fifty
dots being transmitted in 49 seconds.

Another transmission that is of
great assistance to the novice in the
Morse code is that of GGB (the Alder-
shot Army station), who transmits
special “ practice ” signals on week-
day evenings at 2000 G.M.T. The
method of procedure is as follows:—
Mondays, Wednesdays and Fridays,
2000-2020, six words per minute;
2020-2040, 10 w.p.m.; 2040-2100, 14
w.p.m. Tuesdays and Thursdays,
2000-2020, 8 w.p.mn.; 2020-2040, 12
w.p.n.; 2040-2100, 16 w.p.m. These
transmissions take place on 1,900
metres, and form an excellent ‘‘ pro-
gressive ”’ system of practice for the
beginner.

Long-Wave Telephony

For those who prefer telephony,
there is quite a wide field open for
exploration. FL works at various
times of the day on 2,650 metres with
a power of 5 kw., and gives a concert
on Sundays and Wednesdays at 8.30
p.m. on 2,200 metres.  Radio-Paris

® ® D

The more am-
bitious listener
should experi-
ence little diffi-
culty in picking
up the Ameri-
can long-wave
stations. Our
photo shows
the control
table at New
Brunswick.

% © D

(SFR) works at all times on 1,750
metres with 6 kw., and, on Sundays,
Berlin gives a concert from 11.30 a.m.
to 12.50 p.m, on 1,300 metres, using
10 kw. All these stations may be well
received with two valves in this coun-
try. Then there is Hilversum on 1,050

metres, and POGG will soon be start-

ing up again on about the same wave-
length, se that there will certainly be
no lack eof telephony on the longer
wavelengthe.

Croydon and the aeroplanes were, of -'

couxse, the star. turn previous to the
~ 1002
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conmencement of the ¢ Dutch Con-
cert,”” -and, of course, thero is even
more work being carried out on the
900-metre wavelength now than there
was before. Croydon, Lympne, Pul-
ham, Le Bourget, and sometimes
Qologne, as well as innumerable aero-
planes, can always be heard on this
wave; the wavelengths used by all
these stations vary over such an ex-
ceedingly . small range that several
tuned stages of H.F. amplification can
be used without any trouble—this is,
in fact, the method employed by the
stations themsclves!

DX Work !

Using three tuned-anede stages for
this work, the writer has succeeded in
picking up the transmission on 940
metres from the Leningrad station,
which transmits a concert and news on
weekdays between 3 and 5.30 p.m.
These signals are rather weak, how-
ever, the power employed being only
2 kw.

The babel of spark stations on 600
metres makes quite an interesting field
for the Morse enthusiast, but unless
he is capable of reading the code at a
fairly good speed, it is apt to be rather
bewildering. Quite good “ DX ” can,
however, be accomplished upon this
wavelength when there are not too
many ‘stations working, It is neces-
sary, however, when ‘tracking’’ ships;
to be able to understand the meaning
of the bearings given by the D.F. sta-
tions, and the receiving operator must
keep all his wits about him. This

work can, of. course, also be carried
out on 2,100 metres, on which wave-
length Devizes (GKU) may be heard
warking with the larger ships, notably
the Atlantic lkners.

Taken as a whole, the longer waves
are, in the writer’s opinion, quite as
interesting as any of the wave-bands
below the normal broadcast band,
from the receiving amateur’s point of
view only, as, of course, low-power
transmission weuld not be very suc-
cessful above about 500 metref, even if

it were permitted. —W. L. S.
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somne reason or other there

OR
appears to exist in the minds of
many listeners a distinet distrust of

the loud-speaker. These listeners
have formed the opinion that whereas
the telephones give a reproduction
both pure and clear, the loud-speaker
can only give results which are
distorted.

Inquiry into the circumstances
which led the listener to this conclu-
sion usually elicits the information
that the opinion was - formed after
hearing the results from a friend’s
loud-speaker. or else the ‘‘ demonstra-
tions ’* giveu by his local dealer have
forced -him to this conclusion.

Where the Fault Lies

The reason for this distrust of lond-
speakers is perfectly understandable,
since, strange as it may seem, quite a
large percentage of loud-speaker unsers
are ohtaining results which cannot be
compared with those obtained with
telephones.

As bad workmen blame their tools,
s0, many listeners blame the loud-
speakers for their indifferent repro-
duction. When it is pointed out to
them that the loud-speaker can only
reproduce what is put into it, and
that the chances are that the distor-
tion is occurring before the signals
actually reach the loud-speaker, such
a possibility is regarded as absurd.

Necessary Amplification

It will be understood that when a
loud-speaker is used, either one or
two stages of low-frequency amplifica-
tion are employed, and when it is
desired to use telephones either these
stages are cut out of circuit or else

AN

* Telephones are so much better than
a loud-speaker for quality of repro-
duction,”
hears.

discussion in this article may pro-
vide you with
information on the possible cause

nooupooGpoouduconcocofonoononiogonoouoooNGaoGaDanaaTDl:

LOUD-SPEAKER or TELEPHONES?

By

STANLEY G. RATTEE,
M.LR.E.

is a remark one often
Is this really true? The

some enlightening

of poor results.

the receiver is detuned in order to
reduce the volume. ‘Here is where
the average listener goes wrong in his
comparison test between ’phones and
loud-speaker when using a given set.

Is This Your Experience ?

Let us assume that we have a four-
valve receiver, consisting of an H.F.
valve, a detector, and two low-fre-
quency stages, and that the loud-
speaker results from this set when
tuned to the local station are far from
pleasant to hear. If with the four
valves sigunalg from the loeal station
are av loud-speaker strength, it is
obvious that the telephones cannot bhe
used for receiving that station with-
out either cutting out the two low-
frequency stages or else detuning the

o
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two (or one) L.F. stages may be dis-
torting these signals before they
reach the loud-speaker, thus' giving
the impression that the loud-speaker
is responsible for the~difference m
reproduction.

How to Correct Distortion

In many cases this possibility is
overlooked, and where loud-speakers
appear to give distortion a point
should be made of carefully examin-
ing the amplifying stage immediately
preceding the loud-speaker. It may
be that the valves are unsuitable or
thev may not be operated correctly.
By the latter remark it i? meant that
care should be exercised in seeing
that the correct H.T. voltage is used,
in conjunction with a suitable value

o

* % *
An elabgrate

system of power
loud-speakers’
was used at the
R.A.F. display at
Hendon earlier
this summers

P

%*

*

set so that the volume is reduced to
one which is less deafening.

In the first place the comiparison
with the former results can be
decidedly misleading, for though the
telephone results may he perfect, the

1003

of grid bias.
conducted with a view to improving
results by using as high a value of
grid bias as possible, though too high,
" a value will reduce signal strength,
or may evean bring about distortion.

Experiments should be
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Loud-Speaker or Telephones ?— continued

Use the Right Valves

For the -hest results, whether the
low-frequency stages are transformer,
choke or resistance coupled, special
L.F. valves should be used; though
these are a little more costly to buy
than valves of the general-purpose
type, the results which may be ob-
tained by their use will justify the
slight additional expenditute.

Why Distortion Occurs

In the second case, where the set
is detuned for telephone reception,
the results can again be misleading,
for by reducing the volume of the
signals to the extent which would be
required for comfortable telephone
work, the cause of the distortion may
at the same timne be eliminated. This
circumstance may be brought about
by using too much or too little grid
bias, so that when full loudspeaker

.volume is being obtained the voltage ’

swing instead of remaining on the
straight part of the characteristic of
the valve passes over one or the other
of the bends.

Detuning the set for telephone use
reduces the length of this voltage
swing by virtue of the weaker signals,
and so may aveid the bends in the
characteristic, even though the H.T.
and grid-bias values remain the same.
In such cases as this experiment in
the values of H.T. or grid-bias

voltages or both will usually have the’

desired effect of curing the distortion.

Excessive Reaction

Another cause of poor loud-speaker
reproduction is often due to the over-
use of reaction. Suppose, for example,
that we are using a two-valve re-
ceiver, consisting of a detector and
-note magnifier, for the reception of
the local station on the loud-speaker.

The chances are that when the

reaction coupling is slackened off,
that is to say when the reaction cffect
is small, the signals may not be loud
enough to suit our requirements.
When the fullest possible reaction

% ¥
Suitable placing of
the loud-speaker
in a room may
have a consider-
able effect on the
quality of repro-
duction.

#* % %

effect is used, however, the volume is

increased to satisfy our needs, but in.

this case when receiving really loud
signals, such as those given by a full
orchestra, the loud-speaker appears
to distort.

Uneven Results
This position of things is by no

" means infrequently met with, and one

usually finds that the receiver has

* % #®
i Telephones are to
be.preferred when
listening to Morse
signals, the

volume of signals

being not usually

so great as those
of telephony.

34 \{ 73
¥ % *

been adjusted so that the fullest pos-
sible reaction effect is used. For the
reception of speech and more or less
quiet music, the results are worth
listening to, but when a full orchestra
is playing the signals are so loud that
they have the effect of throwing the
set in and out of a state of self-
oscillation, thus producing a most
displeasing effect upon the ear of
the listener.

When using telephones on this same
set, the reaction adjustment is, of

1004

course, not so critical, and whereas
with the loud-speaker the distortion
was due to the foreing of reaction,
with the telephones the distortion is
absent, due to the use of less reaction.

Conclusions

For the best loud-speaker work as
little use of reaction as possible, care-
ful attention to valves and voltages,
the use of a good make of loud-
speaker and intelligent operation of
the set are requirements of primary
importance, while the provision of a
set of sufficient sensitiveness is
another point which should not be
overlooked. For safety not less than
three valves should be used in circuits
of the ordinary type, though when
the local station is near two valves
may sometimes be sufficient.

Disadvantages of Telephones

In so far as the lovers of telephones
are concerned, though willingly admit-
ting for the sake of argument that
they have certain advantages over
loud-speaker users, these instruments
have nevertheless many disadvantages.

Perhaps one of the biggest is the
fact that when more than one person
desires to listen to a particular item
in the programme, it is necessary to
provide each person with a pair of
telephones all to himself. It is true
that the ’phones may be ¢ split up,”
that is, each earpiece may be taken
from the headband and each would-be
listener given one ’phone, but this 1is,
after all, hardly satisfactory, even to °
the most enthusiastic listener.

Tied to the Receiver

Another disadvantage is that of
limited freedom. Indeed, to listen to
a whole evening’s programme when
wearing telephones is like unto being
chained to the set. Another point is
the difficulty of conducting conversa-
tion, for even the most accustomed user

(Continued on page 1029.)
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FROM ALL RADIO DEALERS

On Guard!

There is no leakage with a * Lotus "

Buoyancy Valve Holder on guard.

Immediate and lasting connection

made when valve pins enter valve ! i

sockets. The leg socket expands and ' Terminals i
; i
1
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Made from best bakelite
moulding with springs of
nickel silver and phosphor
bronze valve sockets.

Garnett, Whiteley & Co., Ltd.,
Lotus Works, Broadgreen Rd,, Liverpool

Makers of the famous “ Lotus™
Vernier Coil Holder,

In veplying to advertisers, please mention TRE WIRELESS CONSTRUCTOR.
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HERE Is the last word in Variable Con-
densers. Géared movement combined
with low-loss design—made by a fam-
ous firm of scientific and radio instru-
ment makers, built with the (precision

and finesse that only makers ofscientific
instruments know how to impart.

A TYPICAL FEATURE is the unique
smoothness of the 200-1 ratio geared
vernier control that enables the minut-
est adjustment to be made. There is
not the slightest trace of backlash.
The condenser is solidly built of brass
with porcelain insulation. A dust-
proof case is provided for the gear
mechanism, and the stout stamped
endplates are entirely insulated from
the rotorvanes by ebonite and from the
fixed vanes by porcelain, making hand
capacity negligible. Connecion to the

rotor vanes, which are of decrement

shape, is made by a soldered pig-tail to
thespindle. Definitestops are provided.
Fixing is by the one-hole method.

CAPACITIES. .o0ol m.f.d.  .0003 m.f.d.
.0002 ,, L0005 4, }’{;l e
.00075 4 . [ p AU 7s. 6d.

Obtainable at all radio dealers or diredt
W. G. PYE & CO.,, GRANTA WORKS,
MONTAGUE ROAD, CAMBRIDGE
ManufaGurers of Scientific Instruments and Radio Apparatus
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WHERE RESISTANCE HELPS AND HINDERS

By C. P. ALLINSON, AM.IR.E.

A filament rheostat is an example of
resistance concentrated and capable of
continuous variation.

66 1 OOK here,” said Merrick to me

Lthe -other evening, ‘‘since

higlh resistance ’'phones are

more sensitive than low resistance

ones, why don’t they wind them with
resistance wire? ”’

“ Well,”” I replied, “ the point
about ’phones is not that their resist-
ance, as such, should be high, but
rather that there should be sufficient
turns of wire in the windings to give
as great a degree of sound from the
amount of signal energy as possible.
Actually ’phones don’t need to have
a high resistance if a special output
transformer is employed. The sound
you hear in a pair of hcadphones is

Resistance may be both the

‘ servant’’ and the °° master®® in your receiver.
harmful resistances must be kept as low as possible, and this article tells you where resistance is

useful and where it is to be avoided.

5655665655 H555559H69H5H5H5HH59H5HH5H99HGH9H5H9H9HHHHHH9HHHH6HH

from it. If, however, you use a step-
down transformer, this increases the
signal current, though, of course, at
the same time it decreases the signal
voltage and thus low resistance
’phones can be used.”

Needless to say, muech was left
unexplained, since Merrick was only
a beginner at wireless, and a more
detailed  explanation would have
puzzled him.

A Convenient Description

The technical expression for the
requirements of a good pair of

High resistances are.conveniently made

up into small sealed cartridzes, con-

stancy of value being a matter of im-
portance.

phones is that they should have a
large number of ampere-turns or a
high impedance, but since this is a

Fig. 1.~ Excessive resistance is especially undesirable in the parts of this
circuit enclosed within the dotted circles.

due to the actual energy from the
signal, and if this fluctuating signal
current is, small, a large number of
turns in the ’phone windings is
required to obtain the greatest volume

very difficult factor to determine with
windings of this description, an easier
nethed of -classifying these instru-
ments is by their resistance. If
resistance wire were wused, a large
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In low-loss coils every effort is made
to keep the resistance of the windings
small.

amount of the available signal energy

. would be lost in overcoming this

resistance,

LF. Transformer Windings

In the same way a good L.F. trans-
former requires the primary winding
to have a sufficient number of ampere-
turns, according to its position in the
receiver, and an indication of this
factor is given by the resistance of
the winding. Similarly the resistance
of the secondary gives some indica-
tion of the number of turns on it,
and, if the windings are wound with
the same gauge of wire, the ratio of
transformation can also be estimated.

Where Resistance is Not Wanted

It is interesting to examine a wire-
less receiver and to see where resist-
ance is required and where 1t is
harmful.  Its effects are most detri-
mental in tuning circuits, for there
its presence produces a loss in signal
strength and a decrease in selectivity.
A tuning coil may actually only have
a resistance of half an ohm to direct
current, but to high-frequency cur-
rents it may have a resistance as high
as 15 or 20 ohms, a decidedly high
value.

Especially is this harmful in coils
which are conmected to the grids of
valves, for the output of the receiver
depends on the voltage which is
applied to the grids, and any resist-
ance in such coils will reduce this
voltage and so reduce the signal
strength of the station being received.

How Reaction Helps

The use of reaction greatly reduces
the effects of such resistance, but it
has been shown .that its had effects
cannot entirely be counteracted by
the use of reaction. Thus, if -resist-
ance is added to a low-loss circuit in
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Where Resistance Helps and Hinders—continued
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which reaction is being used, though
more reaction will be required, the
signal strength will not be quite so
great as it was before the resistance
was added.

These questions of high-frequency
resistance, however, have been dealt
with in other articles, and it is pro-
posed to consider more particularly
the effect of simple D.C. resistance.

Harmful Resistance

Another point at which resistance
is likely to produce harmful effects is
in the H.T. battery. Where a num-
ber of valves are being used with
various H.T. voltages, the presence of
resistance in this hattery will cause
coupling to be introduced between
the valves, with the result that high-
or low-frequency oscillation may
occur. It is well known that a run-
down H.T. batterv, which has there-
fore developed a high internal resist-
ance, will produce howling in an
L.F. amplifier, but it is not so gener-
ally known that it may also cause
instability in an H.F. amplifier. I
have come across receivers which,
though perfectly stable when used
with a new H.T. battery or a H.T.
accummlator, would he axceedingly
difficult to control with an old H.T.
battery.

A Different Case

Once, however, T had a set that was
perfectly easy to handle with an old
H.T. battery, but which oscillated
violently when used with an accumu-
lator, even though the same nominal
voltage was applied. I found out
later that the voltage on the old H.T.

A high resistance in a grid battery
which is common to two L.F. circuits
may also produce coupling effects, and

Low internal resistance is necessary in
a high-tension battery to ensure satis-
factory operation of the receiver.

I have known a case of L.F. oscilla-
tion which was largely due to the use
of a common pgrid-bias battery, and
the use of two separate batteries
helped to eliminate the trouble.

Curing L.F. Oscillation

While on the subject of L.F. oscilla-
tion. I might mention a.-cure which
makes use of resistance, and that is
the shunting of one or both of two
transformer secondaries with a high
resistance, between the values of
100,000 ohms and 2 megohms. In
many cases this will stop any howling
that occurs  without apgreciably

A Question of Degree

The point whether a resistance is
high or low is determined by the
function of the resistance and its
normal value. Thus a value of
1,000 ohms, though exceedingly high
for filament resistances, is extremely
low for an anode resistance in a
resistance-capacity coupled L.F. ampli-
fier, the usual value for which 1s
generally in the region of 100,000
ohms. This value again is low when
a grid-leak is needed, of which the
value, as generally used, is 2 megohms
(i.e., two million ohms). So we see
that it is somewhat difficult to deter-
mine what constitutes a high resist-
ance and what a low.

Volume Control

A variable resistance with a fairly
high maximum value, say 10,000
ohms, is extremely wuseful in a large
powerful set for use as a volume con-
trol. It may be shunted across the
primary of an L.F. transformer and
it will enable the exact volume of sig-
nal to be obtained that is desired.

If a loud-speaker is used with a
number of different sets and you wish
to have volume control with all of
them, using only one variable resist-
ance, it can be connected across the
loud-speaker itself and too strong sig-
nals can then be cut down as wanted.

Filament. Regulation

For the control of valves as regards
their filament temperature, resistance
is of course required. A number of
the valves now available are not suit-
able for nse with a battery without

HT+

2

L

~JL

0,

E

Fig. 2—Here the dotted circles enclose those parts of the circuit where resistance is made to serve a useful

battery, when the set had been run-
ning for a few minutes, was actually
only 23 volts, while the 45-voit, or to
be accurate the 44-volt tap, on the
accumulator really was 44 volts.

purpose.

reducing signal strength. It is best
to use as high a value as possible, so
that any reduction in volume which
may result shall be as small as
possible.

1007

This may. be compared with Fig. 1.

any resistance in series with the fila-
ment, so that any attempt to run the
valve without such a resistance would
shorten its life as well as result in
“ reduced efficiency,
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The Mountain comes to
Mahomet

AHOMET expected the mountain to
M come to him—but it didn’t. Now,

however, the mountain does come
to Mahomet ; to-day we do not need to go
to Paris or Rome ; they both come to us—
by radio.

To be able to receive distant stations to
the best advantage a super-sensitive Loud
Speaker or Headphone is essential. The
instrument must be capable of reproducing
every tone of the human voice and every
note in the harmonic scale with absolute
fidelity and accuracy.

JBrown Loud Speakers and Headphones
are famous for these qualities; they are
known throughout the whole world as true
interpreters of every phase of the broadcast.

Years of experiment and research have
resulted in a unique method of construction
which is responsible for the unexcelled
purity of tone—with a complete freedom
from ““ tinny ” and metallic effects—and the
superb volume which, alone, is responsible
for the universal success of the IBrown.
You'll appreciate this for yourself if you
get your Dealer to demonstrate JBrown
instruments to you.

An Instrument for everyone at all prices:

Wroon Youd Speakers are made in the following £300. H.4, 2,000 ohms £1 10 0. H.Q., 2,000 or
types—H.1, 120 ohms £5 5 0, 2,000 ohms £5 8 0, 4,000 ohms £§ 0 0. Type Q, 120, 2,000 or 4,000 0hms
4,000 ohms £5 10 0. ¥H.2, 120 ohms £2 5 0, 2,000 £15 15 0. Cabinet Type, 2,000 or 4,000 ohms £6 6 0,
ohms £2 8 0, 4,000 ohms £2 10 0. H.3, 2,000 ohms and Crystavox £6 0 0.

There is also a range of $rotn Headphones. They are priced from 20/- to Gof-. Ask your Dealer!

S. G. BROWN, Ltd., Western Avenue, N. Acton, London, W.3.

Retail Showrooms : 19, Mortimer Street, W.1.: 15, Moorfields, Liverpool ; 67, High Street, Southampton.
Wholesale Depots: 2, Lansdown Place West, Bath: Cross House, Westgate Road, Newcastle; 120, Wellington Street,
* Glasgow ; 5-7, Godwin Street, Bradford; N. Ireland™ Robert Garmany, Union Chambers, I. Union Street, Belfast.

faithfully interpreting the Broadcast
AR EE R E S EE R EE T T T T T T XTI TSI

Gilbert Ad. 5561

1008 In replying to advertisers, please mention THE WIRELESS CONSTRUCTOR.
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Where Resistance Helps and Hinders— continued

Valves which are designed to work
exactly on 2, 4, and 6 volts have till
recently been the exception rather
than the rule, while a popular .06-
ampere type of dull emitter needs
3 volts for the filament. If only one
or two of these last are being used
they can, of course, be run off a dry
battery, but more than this number
impose a rather heavy load, and under
these circumstances an accumulator is
desirable.

Concentration of Resistance

This is one of the few ocases wlere
resistance is desirable. Even so, it
should strictly be confined to the re-
sistance element itself. Some filament
rheostats when tested have shown as
mueh as 4 ohm between the soldering
tag and the tip of the moving contact
winch moves over the resistance wind-
ing. Although this may not seem a
great deal, 1t is nevertheless trouble-
some in many cases. Seeing that this
resistance is probably largely due to
a poor contact between the spindle
and its bush, it is ten to one that its
value will vary. The result will be
that the temperature of the valve will
alter with it and scratching noises will
be heard in the ’phones. It is im-
portant, then, that even where resist-
ance 18 required 1t should remain
constant.

Potentiometers

Another instrument employing the
property of resistance is the potentio-
meter. The. chief uses of this instru-
ment in wireless receivers are, either
for stabilising the-H.F. side of a set,
though the use of neutralised circuits
has practically entirely superseded it,
or else for anode bénd rectification or
circuits such as the Prince Trigger
circuit. Since a potentiometer is con-
nected directly across the L.T.

Very high resistance in insulating
materials is specially important when
the insulators are of small size.
battery, it should have a high resist-
ance, so that too much current shall
not be taken from the L.T. source. A
satisfactory value is in the region of
300 ohms, though a higher value will,

of course, be an advantage.

Causes of Noise
Constancy is particularly important

at two other points, namely, the grid
leak and the anode resistance. Grid
leaks;, if not constant in ‘value, can
give rise to most unpleasant noises in
a set, especially if one of them is used
with the detector valve, for any noise
that may result from its -variation
will be amplified. An examination of
a large batch of grid leaks some time
ago showed ithat only about one in
nine was really silent. Since then,
“however, metallic and other improved
forms of grid leak have been pro-
duced, and a noisy leak is now rather
the exception than the rule.

Improved anode resistances, too,
have been evolved, and a number of
reliable components of, this description
are now available, in particular the
wire-wound type. 1 recently examined
some anode resistances that I had had
for a couple of years, and out of four
that were supposed to be 100,000 chms
each, only one was anywhere mnear
that value.

Insulators

A high value of resistance is re-
quired in all insulating materials, for
none of them, strictly speaking, are
absolate insulators. They merely
have an extremely high resistance,
and when this is over a certain value
they are usually spoken of as having

(===

an infinite resistance.

CAXTON 4-VALVE CABINET

Made for Sets, “As good as money can buy,”
“Harmony Four Receiver,” ‘‘The Melody Three”
Special Cabinets made to Customer's measurements. Ptices guoted.

Cash with Order. Fumed Oak £1 5 0
Dark or Jacobean Qak .., T £110 O
Real Mahogany ... i3 £1 14 ©

Detachable 7" deep Base Board to mount 21” by 7” panel to stide out of Cabinet front.

Also supplied at 10/- extra with two beaded front doors placed
2 ins. in front of the enclosed panel.

Ebonite or Radion Panels Supplied and perfectly Fitted at low extra cost.

All Polished with the new enamel that gives a glass hard surface

that cannot be solled or scratched. SENT FREE.—Catalogue
of standard Wireless Cabinets in various sizes and. woods.

Packed and delivered free in U.K. Ne. 83

CAXTON WOOD TURNERY CO.,Market Harborough

In replying to adverlisers, please mention THe WIRELESs CONSTRUCTOR.

No unnecessary handling
with the “Lotus”

The fewer adjustments, the easier it §s to get
accuracy. The * Lotus"” is designed and
proved in actual tests to respond to the most
delicate operation without the exasperation
caused by ordinary coil holders,

The moving block remainsrigidlyin position
with the heaviest coil and no screws are
needed to tighten it. It also moves in the
same direction as the knob, which prevents
any confusion. Three sets of enclosed pre-
cision machiue cut gears ensure this.

Moving block
cannot fall.
See STAND No. 84,

= JOTUS
|%:2|  coILHOLDERS

Two Types:
For outside panel
mounting :
Two-way e 7=
) Three-way ... 10/6
4 For inside baseboard
Kl mounting, with 6 in.

- handle:
§ Two-way .. B8/=
Three-way . 12/6

Garnett, Whiteley
& Co., Ltd.,
Lotus Works, Broadgreen
oad, Liverpool.
Makers of the rew improved
“LOTUS" Valve-Holder.

e
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A page of information of interest to all constructors.

VARIABLE CONDENSER DIAL

which is not securely fixed on
its spindle is a source of great annoy-
ance to the operator, because the
readings noted from it cannot be
relied upon. The dial is often locked
in position with a small grub screw,
and a trouble sometimes encountered
by the constructor is that he has no
screwdriver with a narrow enough
blade to enter the hole in the knob
and drive the screw well home. The
use of too large a screwdriver under
these circumstances will damage the
knob, and may even split it if it is of
the moulded type.

* * *

It is quite worth while to keep as
part of the wireless workshop equip-
ment one of the small screwdrivers
which are used by watchmakers.
These are made entirely of metal,
with a hollow handle to hold blades
of various sizes. The cap at the end
of the handle is free to turn inde-
pendently of the rest of the tool, so
that the blade can be pressed firmly
into the slot of the screw and turned
with the fingers, while the cap stays
still and so does not cut into the palm
of the hand.

® ® D

ROADCAST listeners somctimes
complain that there is a sort of
hissing or * buzzing’’ noise con-
tinuously audible from their loud-
speaker when a programme is coming
through.  This is distinct from the

harsh sound due to overloading of the
which can

loud-speaker, be readily

FRAME
AERIAL

Fig. 1.—This method of connecting a
frame aerial to the aerial and earth
terminals of an existing receiver would
not be satisfactory, as the coil and
frame would be in parallel.

detected owing to its greater promin-
ence when the volume of sound trans-
mitted is increased. The hissing
noise, on the other hand, remains
practically constant whatever is com-

ing through from the broadcasting -

station. A cure may be effected by
the provision of a shunting condenser
across the terminals of the loud-
speaker,

* * *

For general use this condenser may
have a value .002 microfarads.
Those who are critical of quality and
who like to hear every transmission
at its best will be well advised to use
different values of shunting capacity
for different items in the programmes.
For example, the value quoted above
will usually suit for speech, but for a
full orchestra a larger condenser
even up to a value of ahout .02, will
usually help to give clearer reproduc-
tion and to enable the various instru-
ments to be distinguished. Too large
a condenser is to be avoided, or the
higher notes will be partially lost, and
the general effect spoiled.

® ©®© -9
IGH-TENSION batteries of the
“wet Léclanché’ type are

becoming increasingly popular nowa-
days, especially in localities where the
recharging of high-tension -accumu-
lators is a difficult matter, and where
the demands of the receiver are too
great to be supplied by the ordinary
battery of dry cells without heavy
expense in replacements. The con-
venience of the wet cells under such
circumstances is that they can easily
be recharged when they run down, by
the renewal of the solution, and pos-
sibly also of the zincs. In default of
special instructions given hy the
battery manufacturer, the renewal of
the solution will simply consist in

filling u? the cells with water to
replace that lost by evaporation, and
adding a = small amount of sal
ammoniac.

* * #*

YWhen this latter is bought at the
chemists, it is usually supplied in the
form of coarse crystals. It is worth
while to ask for these in powder form,

1010

or alternatively to crush the crystals
to a fine powder before putting them
in the cells. The amount to put in
can then be gauged with greater
accuracy. About half a teaspoonful
should be ample for each cell, assum-
ing that the cells are two or three
inches deep and an inch or so in dia-
meter. Too strong a solution will
cause trouble, owing to the increased
likelihood of ¢ creeping” taking
place, with consequent damage to the
inter-cell -connections.

® © &

HERE is much to be said for the
use of a frame aerial in a situa-

tion close to a broadecasting station,
owing to its portability and the small
space it occupies in comparison with
even an indoor aerial. It is a mistake
to suppose, however, that a frame may
be connected across the aerial and
earth terminals of a receiver designed
for use on an aerial and earth. with-
out any alteration to the receiver.
The effect of doing this would be to
put the frame winding in parallel
with the first tuning coil of the
receiver, as shown in Fig. 1, thus
reducing the amount of inductance in

the circuit, probably below that
required for buning in the desired
transmission. The correct away of

connecting the frame is shown in
Fig. 2, this arrangement being suit-
able when the frame is too small to
act as the tuming coil by itself. A
frame with enough turns to act as the
tuning coil may be connected to the
aerial and earth terminals, the coil
‘being removed.

FRAME
AERIAL

v Fig. 2—By sligh!ly altering the re-

ceiver wiring the frame may be con-

nected as shown here, the coil being

used for obtaining reaction coupling.

This diagram may be compared with
that of Fig. 1.
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% Are You keen on trying out new circuit arrangements ? Here are some interesting circuits pro- :
L viding material for experiment on methods of transformer coupling far high-frequency amplifying =
a valves, and requiring but little apparatus to construct them in practical form. L
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HE development of high-fre-
T quency amplification has led to
the 1increasing use of trans-
former-coupled circuits, and in fact
a great deal of the development which
has taken place in recent times has
been in the direction of finding out
the mnecessary proportions of the
various windings in order to fulfil the

Such an arrangement constitutes a
sort of cross between the transformer
intervalve ¢onnection and the tuned-
anode circuit, and partakes of the
advantages of both. This point will
be discussed a little later, but for thé
present it will be advisable to trace
the development of the circuit from a
simple transformer-coupled circuit

Yﬁ L
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]
|
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|
f
L L
=
T
=
L E
- o
= E\-{xvd POTENTR

Fig. 1.—With this circuit varying degrees of selectivity may be obtained
by altering the coupling between L2 and L3.

combined claims of sensitivity and
selectivity.

Experimental Layout

Some time ago in these columns I
gave several circuits with which: the
transformer - coupled arrangements
could be tried out, with the aid of
two- or three-way coil holders and
ordinary plug-in coils. Such an
arrangement enables a variety of

different combinations to be tried out |

at will, and gives a good indication
of what to expect if it is desired to
make up a transformer unit at a
later stage.

A New Arrangement

I propose in this article to give
some circuits embodying a modifica-
tion of the usual transformer arrange-
ment, by means of which some rather
interesting results can be obtained.
This modification consists in tuning
both the primary and secondary wind-
ings of the transformer with a single
condenser, and for this reason T have

called them *“T P 8 circuits,
tmplying that they‘are provided with
both tuned primary and tuned
secondary,

Transformer Coupling

The circuit- shown in Rig. 1 is a
straightforward transformer arrange-
ment, having a tuned secondary with
an untuned primary. Such a circuit
may be either tightly or loosely

- the resulting selectivity.

Briefly, the coupling should be tight
enough for the secondary tune to be
reflected into the primary to some

| extent, so that the impedance of the

primary coil becomes comparable with
that of the valve. Unless this is
done, the amplification obtained from
the valve is only comparatively small.

Selectivity
Provided that this condition is
complied with, then the weaker the
coupling is made the greater will be
J By using
a simple two-way coil holder, this
effect may actually be observed in
practice, and indeed forms an interest-

m%I experiment in itself.

o neutralising arrangement has
been shown in this circuit, in order
that simplicity may be retained as
far as possible. To check any tend-
ency to self-oscillation, therefore, a
potentiometer control is provided on
the grid of the first valve and this
will enable the circuit to be main-
tained in a stable condition. This
does not mean that better results
cannot be obtained with a neutralised
circuit, but any extra adjustments
may serve to mask the true action of
the transformer coupling.

A Development
Tet us now consider the circuit
given in Fig. 2. Here the anode
circuit contains the coil L, as hefore,
and this coil is coupled to’ the ecoil
L,, which is connected across the

Yﬁ
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in the article.

coupled, as desired. The relative
merits of the two types have already

| been discussed in a previous article.
1011

Fig. 2.—Suitable values for the components in this circuit are indicatzd
A shunting condenser may be included between earth and
L.T. negative across the potentiometer winding.

grid and filament of the second valve
as hefore.
The tuning condenser C,, however,
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Don’t get lost in the Maze!

A Eureka Radio
q product made and
guaranteed by Port-
able Utilities Co.
Ltd., 8 Fisher St.
London, W.C. 1

OR three years wireless enthusi-

asts have been struggling to obtain
selectivity. Sets have been made more
and more sensitive—long distance
reception is simplicity itself. But the
trouble has always been to receive
stations one at a time without inter-
ference.
With Jazz. Bands inextricably inter-
mingled with Italian Opera, it is little
wonder that long-distance Broadcast-
ing has—to the average man—lost
much of its earlier fascination.
But now, at last, there comes the dawn
of a new era—the promise of razor
sharp tuning. The new Eureka
Ortho-cyclic sets a higher standard in

In two sizes

*0003 mfds 14/6
*0005 mfds 15/6

D12

aid a

Condenser design—by its
measure of selectivity is obtained
which but a year ago would have
been unbelievable.

Compare these two simple tests, An
ordinary Variable Condenser fitted .

with a normal 100 degree dial
crowds within its first fifteen degrees
no fewer than 51 possible wavelengths,
each of 10 kilocycles separation.

The same 15 degrees on a Eureka
Ortho-cyclic Condenser shows only
fifteen possible wavelengths of the
same separation. And all the way up
the dial you will find the same amaz-
ing regularity—each degree covers
exactly 10 kilocycles. Just like the

——this new FEurecka
Ortho-Cyclic
separates Stations as
evenly “as the steps of a

Condenser

ladder

Eleven points of
superiority

1 Moving plates clamped together
at their tips to ensure absolute
rigidity.

2 Fixed plates insulated from main
frame.

3 Impossible for plates to short
circuit.

4 Ball bearings ensure velvety
smooth movement.

5 Positive connection bet ween rotor
El“c', and frame doubly ensured

y pig-tail lead and cone beanng.

6 Sound scientific design cuts elec-

trical losses to a minimum.

7 Generous soldering tags.

8 Onehole—or four hole—
mounting
9 Positive Contact Stops at both
ends of scale.

10 Exceptionall compact  design
permits total panel depth of less
than 2 inches.

1 1 Superb finish~—you'll be proud to
know it has been made by expert
British instrument makers.
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steps of a ladder. Think of it—the
51 possible wavelengths (each of
10 kilocycles separation) previously
jumbled within the first 15 degrees on
an ordinary condenser are now spread
out evenly over 51 degrees of the dial
on a Eureka Ortho-cyclic. At last we
are freed from the serfdom of com-
plicated wave traps and irritating
verniers. With a FEureka Ortho-
cyclic, tuning becomes a pleasure—
the station you want can always be
picked out.

Look at the impressive list of
features given here and decide to
install Eureka Ortho-cyclics on your
set now.

Other Bureka Products

Eureka L.F. Transformers
Eureka H.F. Transformers
Eureka Low Loss Colls
Eurekastats

Eureka Potentiometers
Eureka Rotary Detectors

AT AT

In replying to advertisers, please me ntion Tue WIRELESS CONSTRUCTOR.
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STAND
NINETY

AT THE NATIONAL RADIO
EXHIBITION, OLYMPIA,

IS
GAMBRELL'S

THAT'S WHERE YOU'LL SEE
COMPONENTS, SETS, AND
INSTRUMENTS OF THE
HIGHEST POSSIBLE EFFICIENCY

IF YOU CAN'T
CALL
WRITE

for full details of the productions
of a firm whose reputation for
efficiengy was established by their
Scientific and Electrical Instru-
ments years and yeass ago.

Complete Receiving Sets,
Wavemeters, :
- Neutrovernia Condensers,
L.F. Transformers,

and the famous

Efficiency Inductance
Coils, etc.

GAMBRELL BROS.,
LTD

76, VICTORIA STREET,
LONDON, S.W.1.

In replying to advertis

“TPS” CIRCUITS FOR THE
EXPERIMENTER—continued.

is connected across both the coils I.,
and L,, which thus form one complete
tuned cireuit.

An Isolating Condenser

The high-tension connection is taken
to the other end of the coil L,, but in
order to prevent the high voltage
from being applied to the grid of the
valve V, through the coil L,, a large
condenser C, is connected between the
two coils as shown. This effectively
isolates the grid from the high volt-
age, and provided that it is Jarge in
size compared with O, 1t will have
little effect on the tuning.

If, for example, we make the con-
denser (8, the usual value of .0003 or
.0005, then the value of C% should be¢
not ‘less than .005. A .01 condenser
18 a very convenient size for this
component. :

Potentiometer Control

As in the previeus circuit, a
potentiometer control has been pro-
vided on the first valve in order to
check any tendency to self-oscillation,
and with the circuit as shown some
very interesting results may be
obtained. The coil L, may be of the
usual- size, & No. 50, 60 or 75, and in
order to obtain good selectivity it
should be of the tapped type, enabling
a tight-coupled aerial to be employed,
as shown in the diagram.

The Transformer Coils

The coils L, and L, have to be
chosen with- two factors in mind.
First there is the question of the step-
up required from the primary to the
secondary, and secondly there is the
question of ‘the tuning of the whole
arrangement.

For a first test it is very useful
to make the two coils equal, and of
such a value that when connected in
series they tune to the wavelength
range requircd.

Suitable Values

Allowance must be made for the
coupling between the coils themselves.
If the coils are connected in the same
direction, then the total inductance
will be greater by a small amount than
the sum of the two coils mdividually.

If the coils are connected in the
reverse direction, the total inductance
will be less than the sum of the eoils
alone. Two No. 25 or No. 30 coils will
usually be found to be satisfactory.

Direction of Windings

The relative directions of the wind-
ings of the coils is also of interest.
Generally speaking, the best results
will be obtaimed with the coils hoth
wound in the same direction, as shown
in the diagram, but quite interesting
results can he obtained if the coils are
reversed. A little esperiment in this

(Continved on page 1040.)
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: . )
Build your own )
loud speaker for

the summer.

Summer Time! To be
spent in the garden
basking in the sun—your
diversion the invisible
entertainer, radio. It is
a thing to look forward
to, this restfulness
and to ‘the full power

and mellow music of
the “Lissenola.” And the
cost? — negligible; for your
finished loud speaker works
out at less than 15/- (the
“Lissenola” is 13/6, and with
it we give you fullsize dia-
grams and- clear instructions
how to build a proved horn
for a few pence). You could
not have a better loud speaker
whatever price you paid.

If you prefer it you can easily
convert the “Lissenola’ to
carry a cone or any other
diaphragm working on the
reed . principle by attaching
the Lissen Reed (I/- extra).
In addition, if you possess a
gramophone you have only
to substitute the Lissenola for
the sound-box to convert it
at once into a radio loud
speaker.

Ask your dealer to show
you the

LISSENOLA

LISSEN LIMITED,
26-30, Friars Lane,
Richmond, Surrey.

Managing Director: Thomas N. Cole

ers, please mention THE WIRELESs CONSTRUCTOR. 1018
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Mr. John Scott-Taggart (left) and Prof. L. A. of
Hazeltine discuss the *‘ Elstree Six

ROFESSOR L. A. HAZELTINE
 availed himself of the oppor-
tunity of visiting the Radio
Press Laboratories at Elstree within a
few hours of landing in England. He
was received by Mr. John Scott-
Taggart, Mr. J. H. Reyner, and Mr.
Percy W. Harris. Professor Hazel-
tine was first shown some of the latest
Radio Press receiver designs, after
which interest was centred on the
famous ‘¢ Elstree Six ’ receiver.

Praise for the ““ Elstree Six”

A number of stations were tuned in
on this receiver, and Professor Hazel-
tine expressed his great appreciation
of iis sensitivity. After handling the
instrument himself he pronounced his
opinion: * This is certainly equal to
the best I have heard in Americal

1 should imagine the selectivity is as
great as it is possible to get without
cutting off side bands and introducing
distortion.”

Professor Hazeltine was much im-
pressed by the performance of the re-

“EquaL To THE BEsT I HAvE HeArD IN AMERICA”

Famous Inventor’s Opinion of the * Elstree Six "

ceiver in clearly separat-
ing London and. Car-
diff, and remarked that
the problem of separat-
ing them was greater
than the similar problem
in New York. His
opinion on the quality
reproduction from
the ‘¢ Elstree-Six ’ was
summed up in the one
word, ¢ Excellent!

receiver.

N

*

N4
g

4

Outside the
Radio Press
L ab or atories
at Elstree (left
to right) Mr.
Percy w.
Harris, Mr.
John Scott-
Taggart, Prof..
L. A. Hazeltine
and Mr. J. H.
Reyner.

3 X4 N4
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The ‘‘ Elstree
Six?*’ was the
centre of at-
traction (left to
right) Mr.
Scott-Taggart,
Prof. Hazel-
tine, Mrg
Reynerand Mr.
Harris.

-4
=4

X

What America is Doing

A number of questions put to Pro-
fessor Hazeltine elicited the informa-
tion that listeners in America at the
present time are making an increasing

1014
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Professor L. A. -Hazeltine, the well-known American
inventor, paid a visit to the Radio Press Laboratories
at Elstree as soon as he arrived in England in July.
He had nothing but praise for the ‘‘ Elstree Six,”’ and
his impressions of this receiver are given below.
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demand for multi-valve receivers, five-
and six-valve sets being in common use.
More attention than in the past is
also being paid to the quality of the
reproduction obtained, the craze for
mere distance in reception, irrespec-
tive of the quality of the results, being
on the wane.

Battery Eliminators

It is not infrequently supposed in
this country that American listeners

. are now able to dispense with batteries

for their receivers almost entirely
owing to the large number of satisfac-
tory ‘‘ battery eliminators’’ which are
available over there. Professor Hazel-
tine, on the other hand, after testing
a large number of these devices, still
prefers to use batteries for high-ten-
sion supply. In general, the results
with the battery eliminators are good,
and progress is being made so that, in
his opinion, the electric light mains
will be used almost exclusively in the
future.

A Word for Radio Press

Before leaving the Laboratories,
Professor Hazeltine complimented
Radio Press, 14d., on the whole equip-
ment and on the work which is being
carried out there. In his own wordsy
“ The Laboratories are very ‘well
equipped for the work they have to do,
and both listeners and the trade should
he very grateful to Radio Press for
the work they are doing in serving the
,art.I’
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Professor Hazeltine Honoured by ‘The Wireless Dealer”

@ N July 15 Professor Hazeltine was

the guest of honour at a lun-
cheon given at the Savoy Hotel by
the proprietors of The Wireless Dealer.
Nearly a bundred guests were present,
including Mr. Willis H. Taylor (of the
Hazeltine Corporation), Sir Edward
Marshall Hall, K.C.. Captain Ian
Fraser, M.P., Captain P. P. Eckersley,
Capt. H. J. Round, Lieut.-Comman-
der Kenworthy, Lieut.-Colonel Eric
Ball, the Press, and a large number of
representative members of the in-
dustry.

Mr. Percy W. Harris, who was in
the chair, welcomed Professor Hazel-
tine, who replied in an important
speech reviewing the steps which have
led to modern wireless.

A Review of Radio

After dealing with such important
developments as tuning, rectification
and the three-electrode valve, with due
homage to the pioneers, Sir Oliver
Lodge, Dr. Pupin, Professor Fessen-
den, Professor Fleming, Dr. de Forest,
and many others, Professor Hazeltine
passed on to the effect on radio design
and practice of the neutralisation of
capacity coupling in valve eircuits.

Who Invented the Neutrodyme >

‘“ For the last step in the neutralisa-
tion of capacity coupling in valve cir-
cuits,”” said Professor Hazeltine, ‘ we
shall have to straddle the Atlantie, for

J4 34 J4
* # %

Prof. Hazeltine
was the guest
of honour at
a luncheon
given by "’ The
Wireless
Dealer.”’

Scott-Taggart in England and the
speaker im  America almost simul-
taneously developed a stable tumned

high-frequency amplifier, a type which
has made a profound impression on
the -wireless art and which no less an
authority than Captain Round has
strongly endorsed. I feel that while

we in America call the' receiver the

Hazeltine Neutrodyne we should in
England call it the Scott-Taggart
Neutrodyne.”

EEESEEET

WHEN YOU HAVE SEEN
RADIO EXHIBITION

you might also be interested enough
to see the LATEST and BEST
WORLD RADIO PRODUCTIONS.

IF SO,
DO NOT FAIL TO PAY US A VISIT
AT OUR SHOWROOMS,

19, LISLE STREET,
LEICESTER SQUARE, W.C.2.,

and receive a copy of our

INTERNATIONAL CATALOGUE
ENTIRELY FREE;

or, if you cannot call, send 6d. in
stamps to have this mailed to you.

WILL DAY, LTD.

19, LISLE STREET,
LEICESTER SQUARE, W.C.2.
‘Phone: Regent 4577, Telegrams :  Titles, Westrand, London.

The most up-to-date house in the
world for all Radio Productions.

GREAT

b
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In replying to advertisers, please mention THEe WIRELESS CONSTRUCTOR,

Make your
Dream of
success

Come True

Some day, you
hope, you will
occupy a good
position — draw
a handsome salary or have a prosperous business of your own.
You dream of the comforts, the privileges, the broad and happy
life that success generally can command.

Don't forget that success has to be fought for. You have to
qualify for it by making yourself piore efficient, more resourceful
than your fellows of the rank and file. That calls for patient
effort along carefully planned lines.

Get out of the rut by taking an I.C.S. Course. It will provide
you with a sound and practical training in your own home and
your own time, all by correspondence and at a cost well within
your means. There are no real difficulties and no heavy demands
upon your time. The I.C.S. method is simple
and practical. Let us tell you just how you
can use it to your own great advantage.

Write to-day for full information as to how
the I.C.S. can help you in your chosen vocation.
There are 300 I.C.S. Courses, of which the iol-
lowing are the most important groups :—

WIRELESS ENGINEERING (an entirely new Course)

/ 1.C.S.
15 the oldest
and largest
correspondence;
school in the
world

Advertising Engineering (all Professional Exams.
Architectyre ranches Salesmanship
Building French and Spanish Showcard Writing
Commercial Art General Education Textiles
Commercial Training Market Gardening Window Dressing
Draughtsmanship Plumbing Woodworking

International Correspondence Schools, Ltd.
172, International Buildings, Kingsway, London, W.C.2'
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The cheapest component
in your set, yet the
most vital of all—:
the Condenser

F your set 1s not giving the results you expect
from it, scan mentally the components
you have used. Have you, for instance,
exercised the same discrimination 1n selectmg
your condenser as you have in the case of
your transformer? For your fixed condenser
—on which so much depends—is one of the
least expensive of all the components you buy
The difference in cost between a genuine
T.C.C. and an un-named condenser is very
shight ; with the latter you are taking a risk—
with T.C.C. you obtain a permanent
assurance against breakdown.

Choose the T.C.C. Mica Con-  connections a convenient milled
enser shown above, t head is provided to ensure a
embodies all the well-known erfect electrical contact,
T.C.C. features, and owing to Eimlly, because every T.C.C,
its convenient shape takes up Condenser—whether Mica or
very lntde room on the panel Mnnsbndge——hns to pass so
because it is sealed from below many tests before it is releaszd
instead of from above it is  for issué, you hknow that its
proof egiinst the heat of the accuracy within a very small
soldering iron. For those who percentage of error is a fore-
do mot wish to solder their gone conclusion.

Prices :
No. 33, all capacities between ‘004
and '001 m{d. 2/4
No. 34, all. capacities between ‘0009
and ‘000! mfd. 2/4

From all Wireless Shops.

T.C.C.

CONDENSERS
(Mica & Mansbridge)

Co., Lid., Wales Farm Roa
Gllbert Ad. 5490

Adverti, of Telegraph Cond:
N, Acton, W.3.

September, 1926

fook

or r£

The name *“Wearite ™ on any coms
ponent assures all-British work from
design fo assembly Here is>just one
of the complete '™ Wearite " range—
specially made for first class con-
struction at a moderate price. Write for
descriptive folder of all wireless parts.

Z Hlustration shows * Wearite™ Anti-
% Microphonic Low Loss Valve Socket
% 2 (Pat. applied for) LAS 5 208
2%
2%

7

WEARIT
COMPONENTS
WRIGHT & WEAIRE, LTD.
749, High Road, Tottenham, London, N.17.

Telephone : Tottenham 3137 Telegmms Inland, " Wntcweu. Tottlane,
l 1863 London.” Foreign, ** Writcwea. London.”

d

MAGNUM SCREENED
COILS

As deveioped by Mr. J. H. REYNER,
and described in “ WIRELESS WEEKLY.”

RESISTORS.

valves.

of valves

Supplled in ranges to euit all types of

Note.—Owiog h) tbe numerous types

RESISTORS.

Resistor on base as {llustrated
Resistor only wmmut b.we, all
values

Bhorting Plug |

it is advisable \nhen ordering to ‘Bm'e
make and type of Valve used aud
Voltage of Accumilator. When' build-
ing your next Set specity MAGNUM
They ellminate un-
sightly knobs, ensure correct tflament
temperature nnd prevent over-runuing

ot

2

o

]
[}
Magnum Screening Box Complete £ s.d.
with 6-pin base mounted on £s d
ebont 9 o s . 015 0 1 Cabinet with baseboard 1850
Aerial Coll, 250/550 mmetres .. 0 48 1 Ebonite Panel, 14in. x 7in, X}ln 08 0
F, 'Transformer for use with 2 Angle Bradkets . 0286
above o8 . b 0190 2 C\u'tls Aperlodxc Tmnstormers.
Complete Set for Magic Five .. 3 3 0 A I EL2%5
For Daventry Wavelength— 2 Lotus Anuphomc anve Koldus 0690
Aertal Coil = e . 068 1 Magnum Anti-Capacity Valve
H.F. Transformer . 0100 Holder . o 35 .. D18
{New Btandard Spaclng) 1 Jackson Var: Bq Law Con-
Magnum Wave-Trap Coil as used in the denser .0005 0108
Trap Coll Bet described in this issue, 17/8.° 1 O.A.V. Ceneral Purpoae Trans-
former 0 15 0
1 Magntum board mounung Ccil % Gl
Booke
ONE GUNTRUL 3 VALVE SETA®™  1lmaalo On aad Ott Switeh .. 0 2 6
1 Igranic peaker Ja .
as described in this issue. 1 '}.emiml gmp "’&'3&"‘“"’}: g :1’ g
Send stamp for Latest Lists dealing with 1 Terminal Strip wi ppia
15 Radio Press Sets, and New Illustrated log’ou‘:meld gombmeild (lf‘ondenser, oy
Calaloges: 1 Fleed Bondenses oot~ .0 £ 8
Note.—Where a complets set of com- &
poneuts, together with a drilled pauel, i3 1 g?::ﬁ: f:;llgﬁl:r‘::s Teansters g f g
purchased, Royalties at the rate of 12/8 - f——
per valve holder are payable. £6 0 0

BURNE-JONES & CO,, Ltd.

Manufacturing Radio Engineers.

Magnum House, 296, Borough High Street, London, S.E.1
Telephone : Hop 6257. Telegrams ;
Cables ; ** Burjomag, London.”

* Burjomag, Sedist, London."

In rveplying to advertisers, please mention THE WIRELESs CONSTRUCTOR.,
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WHY

RECEPTION VARY?

DOES
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THE WIRELESS CONSTRUCTOR

Why does the receiver give excellent results one night and appear noticeably poorer within twenty-four hours 2
Is the receiver to blame, or what is the cause ? Some of the probable reasons are discussed here, and cures
for the trouble are suggested where these are possible.

NE evening last week 1 was round
at a friend’s place listening to
, the new four-valve receiver he
had just completed. My friend is the
kind of man who is rather unduly
fussy over details, and is possessed of
an unusual degree of .skill as regards
constructional work.  He has a keen
ear for music, and has gone to great
pains in this his latest pet to obtain
the most perfect reproduction. Special
resistances, special valves and every-
thing special in fact have been called
in to assist him in his search - for
fidelity of tone.

He lives near Kings Langlev, and
at this distance finds that, with the
circuit he uses, four valves give him
just that degree of loud-speaking that
he requires.

Not Satisfied

On" this particular evening a most
enjoyable progranime from 210 was
being broadeast, and the pure volume

0

that resulted from his continuous
fiddling.
“ Well,”” he said, “that ‘is just

what I am trying to find out.  Last
night when I was listening to 2LO the
quality was ever so much better than
1t is to-night, and I can’t make out
what it is due to.”

Is the Receiver to Blame ?

This led to a chat on the variations
in counditions as naffecting reception,
and I was surprised to find that, be-
yond a vague comprehension of the
fact that winter eonditions were
better than summer omes, my friend
was totally unaware of many other
circumstances that have their in-
fluence on wireless,

Many listeners probably do not
realise that the B.B.C. are continually
experimenting in methods by which
their transmissions may be improved.
Various types of microphone have

of sound issuing from the loud-speaker
was nearly as good as it could be.
My friend, however, was ill at ease.
He kept getting up to make small
‘adjustments to the set, he would
alter the tuning a trifle, then reduce
reaction a bit, then try slightly dif-
ferent values of grid bias on the L.F. |
side and so on.

““ What’s up, old man?’’ I finally
asked, somewhat irritated by the con-
stant interruptions of the programme

c

Variations
in reception
may easily
be caused
by the tun-
ing of other
_ receivers in
the vicinity.

% %

x4
T

been used from time to time, adjust-
ments are made to the transmitter,
ete., with the object of glving the best
possible quality. Sometimes it hap-
pens that instead of quality being 1m-
proved by a certain alteration, the
reverse is the case, and the average
listener promptly. blames his receiver,
There are other reasons, of cowrse,
within the set itself why quality may
deteriorate, but these will be dealt
with further on.

1017

Fading

Another symptom noticed is thas
signals do not appear to be so loud as
usual, and this may, of course, be due
to a slight drop in the power used
by the local station. There is another
form of variation, however, which is
due to totally extraneous causes, and
one of these 1s short distance fading.

All experimenters are familiar with
long distance fading, but it is not
generally known that fading at short
distances can take place. Experiments
have been carried out which have
ascertained the fact that without any
alteration to the ' transmitter being
made, the signal strength at quite
short distances from it may vary quite
appreciably; indeed, such variations
have been observed at a distance of
only three miles from the broadeasting
station. In most cases this is probably
insufficient to be observed aurally,
although on occasions it may be fairly
well marked.

Special Kinds of Fading

Another aspect of the fading ques-
tion that has recently been investi-
gated is what is known as * frequency
fading,” and definite indications of
selective fading have been observed.
This means that different frequencies
which are actually within a narrow
band fade in a different manner.

A simple example of three frequen-
cies transmitted together is that of
carrier waves modulated by an audio-
frequency tone, say, of 230 cycles,
thus producing three distinct frequen-
cies which will be (1) the carrier fre-
quency, (2) the carrier minus the tone
frequency, and (3) the carrier plus
the tone frequency. In the investi-
gations carried out these three fre-
quencies were separated at the receiv-
ing end, and after being amplified
were fed to three oscillographs by
means of which visible records were
made. j

These records showed that the car-
rier and side band signdls did not
fade together as a unit: At any
given instant it might be found that
the carrier was at a minimum, while
both side bands were at different
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Why Does Reception Vary?—continued

values, and it was also observed that
the side bands and carrier would fade
in various orders.

Distortion Due to Fading

It is clear from the above that selec-
tive fading of this description may
readily cause distortion, especially
when weak or distant transmissions
are being received. To this may be
added distortion caused by the use
of excessive reaction, and 1t is by no
means difficult to understand why the
quality of reproduction on distant sta-
tions is frequently poor.

Seasonal Variations

Earlier in this article I mentioned |
the fact that long distance reception
is better in winter than in summer;
similarly night time conditions are
more favourable than day time condi-
tions,

The two ehief theories which have
been put forward to explain these
facts are, first, that since sunlight is
propagated by ether waves the other
1s not so free to carry wireless waves
during daylight, that is the ether
becomes too crowded, and secondly,
that light causes ionisation of the
atmosphere so that it becomes slightly
conducting. This results in part of
the energy of the wireless waves being
conducted to earth and so lost.

The latter theory is that which is
most generally accepted, though other
considerations enter into it, with
which it is not proposed to deal here.

. Fhis curious looking aerial mast de-

cided to go on growing in spite of its
new occupation.

Effects of Weather

Much work has also been done in

| trying to determine to what extent

| less reception.

,the state of the weather affects wire-
Most experimenters
agree that wet, muggy weather seems
to be the most favourable for long
distance work. It is also claimed that
reception . is worse when the moon is
full, while the other day I met an
experimenter who had been studying
the effect of the planets on reception.

It has been observed that reception
during the day preceding a thuader-
storm is poor, quite apart from
whether atmospherics are present or
no, while when the thundery condi-
tions have ceased econditions are con-
siderably better.

Sun Spots

About two years ago it was by mno
means a difficult matter to pick up
three or four American transmissions
in the early hours of the morning on
quite a small set; WGY at Schenec-
tady for instance could be received
on a loud-speaker with omly four
valves. More recently, however, it
has been exceedingly difficult to re-
ceive any of the American stations
even with a super-heterodyne receiver.
Basing the explanation of this on the
presence of a cycle of sun spots, it 1s
stated that conditions for picking up
American broadecast stations will not
improve again for three years.

(Continued on page 1020).

T}ICTC need

This one has two windings!

now be no
such thing as
a run-down
Accumulator

ONE halfpenny per day for
keeping your accumulator
charged—cven if you own a
tive-valve set. That is how
little it costs you with a Rec-
_talloy Charger. And here is
how it is done.
The Rectalloy Charger is
coupled permanently (a) to
our Set, (b) to your Accumu-
ator. (c) to the electric light

casting is over reversing the
switch dicconnects the Set
and immediately sets the
Rectalloy Charger charging
up your Accumulator.
0mess,N0 WOLTy, NO expense.
You can forget your Accumu-
lator exists—for the Rectalloy
Charger keepsit perpetually at
concert pitch,
A new model is now available

socket. When you wish to for charging HT. Accumula-
use your set, the Model A for a.c. voltage tors. It is just as
h h 1
&v;zlltc on the A é’i‘f{?" 100 ;m(lj 120 65/~ ls]unp e to use and
arger auto- odel B for a.c. voltage as nothing togo
maticallycutsout between 200 and 230 65/~ £ <yrong Ng mo%"
‘the dhargcr and add ? 3 ;f-Ch“gmgH-'T' ingpar%s norectt.
e accumulatorstrom a.c. mamns 'y >
brings the Accu- 90/- aving valves, no-
mulatorin circuit. - All40 tc 6C cycles. ing to require
After the Broad, : Writefor Folder ‘ W.R” post free replacement,

ECTALLO)’

-\ The ideal Battery charger

Rectalloy Ltd., Vilcan House, Ludgate Hill, London, E.C.4.

1
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G, a6ai

Two windings, one of
a resistance of 6 ohms
and a continuation of
this on to a 30-chm
strip winding. Made
specially to meet de-
mand for a rheostat
covering needs of both

valves. Resistanee
wire wound on hard
fibre strip under great
tension and immune

THE BEDFORD
22,

bright and dull emitter 1o *pEE oA m Dial.

from damage. One-
hole fixing, terminals
conveniently placed.
Contact arm  has
smooth, silky action.
Al metal parts nickel-
plated.

o Complete with ebonite
THE * PEERLESS » combtned Knob and

I

From Dealers or direct

3/9
Trade Terms on request.

ELECTRICAL & RADIO CO., LTD..
Campbell Road, Pedford.

A New

Radiax Component

The Radiax Straight Line Frequency
Condenser is fully entitled to be
described as. a Low-loss Condenser.

A Real Straight Line
Frequency Condenser.

Rigid Die-Cast End Plates.

Rotary Vanes connected to die-cast
ends.

Stator Vanes insulated with ebonite
bushings.

Oblainable from most Dealers: and selis at
the reasonable price of 11/6 for “0005; 10/6
for “0003.
1f slightest diculty in obtaining locally send P/O
direct to manufacturers.

Accessory House,

44,
RADIA X Ltd. Palmer P[l}.)c&’él(‘;g,ov&a.;:

Purr's Ads
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coil”/

““..JowerHE W\
resistance than ¢
any other com-{¢
mercial plug in @

SE RS ==

ESTS carried out
by the National
Physical Laboratory show
that the LEWCOS Coil
has a lower H.F. Resistance
than any other coll on
the market.

Its low H.F. resistance
combined with great
selectivity and mechanical
strength make the LEW-
COS Coil the finest you

can buy.

Try a

of Glazite.

LEWCOS Coil

in your set—it makes
all the difference!
Descriptive leaflet gladly sent
on request to :
The

LONDON ELECTRIC WIRE
COMPANY & SMITHS, Ltd.

Playhouse  Yard, Golden Lane,
London, EC.1.

Price

4/6 | 4/6 | 4/6 | 5/-

6/91 17/6

_QQMyﬂgmm&wm
5/6

5/6 8/6 | 9/- | 10/-

Inductance

COIL

1l It’s
s
it’s
It’s

neater!
quicker!
easier!
cheaper!

Always use

GLAZITE

4 REGD.
‘COLOURED CONNECTING WIRE

[ RED - YELLOW ‘BLUE - BLACK : WHITE a»d GREEN
Wirite for descriplive leafTet to

The LONDON ELECTRIC WIRE C9 & SMITHS®

PlayhouseYard. GoldenLane, LondonECI

/@ée;:f@m/nc}ﬁ?(@ 7 /ér over 40 years.

Made by the

manufac!urers

TrE WIRELESS CONSTRUCTOR

ETHERPLUS +

means

EFFICIENCY and ECONOMY
ROTECT vyourself against thunder-

storms. Make your Aerial a safety
conductor instead of a source of danger.
The Etherplus + combined aerial, earth,
lead-in tube and switch 1s always a lightning
conductor, whether the set is on or off.

Stock-size lead-in
tube, 6 inches.

(9 inches lead-in
tube, 4/3 extra).

\ 12 inches lead-in
tube, 5/6..
ETHERPLUS+ E
W40 3/9 EACH.

Every Etherplus + Lightning Shunt carries a £100
FREE INSURANCE against lightning damage.

VELVET CONTACT.

The ETHERPLUS + V.C. RHEOSTAT assures
velvet contact; smooth,
noiseless movement is
its outstanding quality.

7]

Y

Attractive pointer-knob
fits over one-hole fixing

nut, flush with the dial,

T

Wi

" which 1s neatly en-
Enicarils 4 graved.
No. W 1036 6 ohms .. Each 2/3
No. W 104/30 30 ohms .. Each 2/3

Absolutely NON-MICROPHONIC.

The ANTI-VIBRO VALVE

HOLDER (baseboard mount- |
e = ing). Low capaaty Valve
; Legs mounted on a soft,
rubber base, suspended on
four phosphor bronze springs,
enclosed in a high quality
o moulding.

o. W28 2/6 EACH.

"~ raDiO ACCESSORIES
i | PERFEC
T ENSURE {pecepTion

9-15, Whitecross St.,
LONDON, E.C.1.

In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR.,
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Why Does Reception Vary?—continued

(Continued from page 1018.)

A cause of poor receptjon, which is
so far unexplained, is that known as
‘‘ visitor’s depression.”” I do not
think this expression needs amplifica-
tion, for I expect every amateur is
familiar with the extraordinary dead-
ness that comes over one’s set-'when
someone drops in to hear it.

Faults in the Receiver

There are other causes which result
in poor reception taking the place of
what but a few days ago was good.
These lie either wit{in the set itself
or in the aerial-earth system.

A source of much trouble is the
high-tension battery, especially when
this is of the dry battery type. Per-
haps a three or four valve set, with
two stages of L.F. amplification is in
use, and if the ctlls of the battery are
small the current taken by the re-
ceiver may constitute a heavy drain,
8o that its voltage drops rapidly after
a few weeks use. Thig results in dis-
tortion occurring, on the L.F. side of
the receiver owing to the plate volt-
age being too low, and even though
the grid bias be reduced to a suitable
value, it is still present because the
second valve is overloaded on strong
signals. Volume, too, 1s lost with a
run-down H.T. battery, and it is im-
portant, therefore, to see that the

H.T. battery is suited to the work it
has to do.
An Easily Made Error

A mistake that everyone will no

doubt label as childish is one that T -

made myself the other day. Its results
were very marked, however, signal
strength on stations like Bournemouth
and Birmingham, which usually come
in extremely well, was very poor, while
the selectivity of the set was certainly
-not up to normal. After having tried
a number of remedies, I happened to
look at the low-temsion accumulator
and found that it had been connected
the wrong way round. The accumu-
lator leads were correctly connected as
regards their polarity at the battery
end, but had been reversed on the set.

Faults Outside the Receiver

If the performance of a receiver has
deteriorated and everything is in
order both as regards the set and its
accessories, there are three other
points where the trouble may he
found, these are the loud-speaker, the
aerial or the earth.

To test the loud-speaker, the set
should be switched on and-one of the
loud-speaker leads alternately discon-
nected and connected. Good loud
plonks should be heard every time this
is done. ¥f-hese do not occur either

the loud-speaker winding has broken
down or else the magnets may have
become demagnetised. The continuity
of the winding may be tested with a
pair of ’phones and a dry cell, while
if the magnets are in order they
should be able to suspend the dia-
phragm placed edgewise against them
with the base turned upside down.

Inspect the Aerial System

If the aerial is suspected, it should
be carefully examined to see whether
any joints in it have become correded,
and the insulators should be carefully
cleaned. As slight a thing as a spider
web has been known to result 1n a
serious reduction in signal strength,
and one case I came across recently
was due to the virginia creeper on
the house having twisted a tendril
round the supporting wire and so on
to the aerial close to the lead-in.

In cases where a buried earth is
used, it shonld be kept moist, for in
very dry weather its efliciency may
seriously diminish, while if au earth
connection to a water pipe is used, the
wire lead should be examined for a
break. The earth clip may also be
removed, and the pipe around which
it is fixed may be cleaned up with
sOme emery paper, so as to ensure that -
the contact at this point is satisfac-
tory. G =P

S~
"U‘,

Double Condenser’ for *Elstree Six"

In order to meet the demand for 2 low loss
double .0003 condcnser, we have intraduced the
. model illustrated; based om our * Popular

. condenser. This has a balanced rotor on ball
bearings, with 4° dinl and $* shaft, while the
fixing s by two screws ln view of the weight.
In every way up to Bowyer-Lowe standard and
guaranteed for 12 manths.

List No. 228,

Price 22/8.

AP ESE kg N CIoE
Additional Tested Component

Covered by Bowyeyr-Lowe
months’

Send for full

particalars.

1020

&_ <
BOWYER-LOWE "\
H F CHOKE

12

Interchangeable Air Core H.F. Chokes.

To supply a demand we now introduce a series of air
core H.F. Chokes of graded sizes fitting Into a standard
basc provided with terminals. Of low capacity, these
chokes are machinc wound in sizes covering most needs
of the amateur. .

Inductance in millihenrys 2, 5, 10, 20, 40, 60; List No. 241, 242,
243, 244, 243, M6, - Price Each 7/-

Base, List No. 230. Price 2/~

ANNOUNCEMENT gY
THE BOWYER-LOWE CO.LTD. LETCHWORTH. HERTS

guarantee.

COIL SCREENING BCXES
In introducing our new screening box and hase
for coils, which bas been so largely developed
by Mr. J. H. Revner, we have achieved an almaat
perfoct electrostatic shield,’  The whale base
and ctrcular screen screwing together, and being
earthed by un extra terminal ou the base. 8ix
sockets complying with the Radi® Press Ltd. |
standards are fitted on the base for coils, together
with six terminals for coil connections.
List No. 249. Price 15/=
Interchangeable coils ‘and transformers
for any Radjo Press set from 4/6
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POINTS FOR THE SHORT-WAVE
OPERATOR

(Concluded from page 980.)

low-tension supplies and of the grid
leak have been dealt with satisfac-
torily, it may still be found that at
certain settings of the tuning con-
denser the set either refuses to oscil-
late altogether—this being the most
common state of affairs—or else that
1t osecillates much more violently on
some settings than on others. A cure
for this trouble is often to be found in
fitbing a series fixed condenser in the
aerial lead, in order to change the
natural wavelength of the aerial. If
this does not altogether put matters
right, the effect of a variable c%n-
denser should be tried, though in this
case care should be taken that the
condenser is never set to a lower value
than about .0001, or else signal
strength will suffer,

Indcor Aerials

An alternative is to try the effect
of a counterpoise instead of a direct
earth connection. A few feet of insu-
lated wire laid across the room under
the carpet will usually suffice, though,
if space permits, it will be as well to
experiment with a wire of greater
length erected a few feet above the
ground under the aerial. It may be
mentioned here that for reception
below about 100 metres an indoor
aerial will often be found quite effi-
clent, the comparative freedom from
atmospheric  disturbances resulting
from its use, especially in the sum-
mer, amply compensating for the de-
crease in signal strength experienced.

Conclusion

Generally speaking, in short-wave
reception, as compared with broad-
cast reception, a great deal more care
and attention to detail is required to
get really good results. This applies
specially to the operation of the re-
ceivar, but at the same time it should
be remembered that it is hot enough to
construct a receiver that will oscil-
late and which can be controlled to a
certain extent. It is essential, in
view of the finer tuning involved, that
the controls work smoothly and accu-
rately, not only in a mechanical but
also in an electrical sense.

HAVE YOU SEEN
THE

ANNOUNCEMENT

On PAGE 997
IN THIS ISSUE?

The ** Magic Five"

LOSt !—-your loca

l‘nilC and a half from ZLO and
listening to Manchester without
a trace of London | Such is the
selectivity now reahised in recent Radio
Press sets—made possible by the use

TaE WIRELESs CONSTRUCTOR

station

Numerous experts have been continually
engaged in probing the many difficulties
met, and, from time to time, claims
have been made for effective solutions.
These have always proved to have no

of Screened Coils.

Perhaps no problem has ever received
so much attention in radio history as

that of selectivity,

Pat,
applied for

PETO-SCOTT CO., Ltd.,
77, City Rd.,London, E.C.1

value, but now the whole trend of set
design has been revolutionised, and a
new era opened up in broadcast recep-
tion.

Copex Coils definitely
eliminate unwanted inter-
action.

Being fully shielded and earthed, the external magnetic
field 15 neutralised, and there can be none of that inter-
action between coils which so often causes uncontrollable

oscillation.  With Copex Coils in the set much of that
troublesome outside interference is unknown.

Copex Coils put a wonderfully fine edge on your

‘tuning and the set is extremely stable, infinitely more

selective and capable of superior tone with a complete
absence of mush.

These new coils can be used in several of the latest
Radio Press sets—including the “ Five Fifteen” and
the * Magic Five "—and are likely to be the basis of
many improved circuits to come, and indeed, the whole
trend of future wireless developments.

Copex Coils are copper screened.

The superiority of copper over aluminium as a screening
metal has been recognised by experts. Don't spoil
the ship for a ha'porth of tar—don't risk mediocre results
by using an inferior set of coils, Choose Copex and be
sure of the best results always,

Copex Coils

are interchangeable on astandard six pin
base. Copper unit with base (patent ap-
plied for) 18/« Plug-inlowloss coilsfrom
4/6 upwards according to wavelength

Branches—LLONDON, 62, High Holborn,
W.C. 1. WALTHAMSTOW, 230, Wood
St. PLYMOUTH, 4, Bank of England
Place, LIVERPOOL, 4 Manchester Streeg

_)

F-Sv 5“‘?‘_/ f
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COMPONENTS

HE long experience in designing and

manufacturing radio apparatus that

is behind all EFESCA Products,
places them in a class of high technical
excellence and practical efficiency.

New devices inspired by the latest
developments of radio science, including
screened coils for neutralised circuits,
haye been added to the range of EFESCA
Components.

Do not fail to see them at

OLYMPIA

STAND No. 114

o el TYPICAL EFESCA____
COMPONENTS are:—

EFESCA EFESCA
REGENERATIVE : ANODE TUNER
AERIAL TUNER : A complementary Unit to the

Efesca Regenerative Aenal
A self-contained Aenal Tuner | Tuner for High Frequency
incorporating reaction for low

Amplification.  Selective and
and high wave lengths,

4 powerful.
Possesses the tuning range of L 21/-

a whole set of coils 1n a single

and self-contained unit.
EFESCA
“ VARIFORM ”

]
i
I
i
1
)
I
!
I
|
|
[}
“EACH 35/- i
1
EFESCA | LF.TRANSFORMER
“NO-LOSS” t - p: ](Paten:; .
SLOW MOTION 1t An entirely new eparture In
1 L.F. Transformer design,
CONDENSER :
l
1
1
1
I
1
1
1
1
1

Constructed with an inter-
Embodies latest practice- in changeable primary winding
Condenser construction-

enabling the impedance to be
e rthed moving yanes, direct suited to any type of Valve.
contact “ NO-LOSS" metal 1 Magnetic coupling between
end plates, friction drive slow | windings vanable thus affording
motion device with large means of tone control.

1 ith primary for either EA
operating Knob. ZVI/‘ 3“ ;/yl il 30(1/1—:

0005 mid, EACH v 6/| ratios.
3 17/6 i Interchangeable primary EACH

wmid.  EACH 16/6 1 bbby fr ™o 36 :

P v am e .  em e P e e s e M B e Ger B S rm e e A e em am e e Em e
S e b et e g ol Gy G M GES M ES Gy e W b e Wy G T B T e G W = e e

If you are thinking of buying a finished set, before
deciding see the range of EFESCAPHONE Models,
and hear them demonstrated in our Showrooms.

NEW SEASON'’S CATALOGUE No. 573
PO%T FREE ON APPLICATION,

FROM ALL WIRELESS DEALERS.
WHOLEBALE ONLY.

FALK STADELMANN & Co.Ltd. |}

83.93, Farringdon Road, London, E.C.1.

and at
Glasgow, Manchester, Birmingham, Dublin and Newcastle.

September, 1926

LDON

0005 SQUARE LAW
Dual Condensers

as specified by the designers of the *Elstree Six.”

Their unvarying smoothness and ease of ac-
tion is due to the accurately grounded Rotor.

Price : 27/6 each. Set of four, £5 10s.

: : Other ¢ i's
: Send for fuil partlcu- : e Sg;mN Lf&,ndense"

lars of $o.001 Mids.

TEMPRYTES: &% -
: (Regd. Trade Mark), : .388;5 i
:]ﬁe I{S;{::t ?’l?:rl:éni()sr * Complete "with 4m Krnob Dxal
:Manufactured ini g5 MHS L F.
. A 5 s
: values tosuitall valves : o035 .,
i from .3 to .55 ohms. : 00025 "
. 2/6 each, Holder ; Large 4in. Knob Dm] as supphed
: Mounting for Tem- : ™“ith Sauate L“;’ Condenser, 2/-
nt . extra,
prytes 1/6 each. Cyldon Condensers from your

dealer or vost free from makers.
SYDNEY S. BIRD & SONS,

“Cyldon Weorks,” Sarnesheld Rd,, Enfield Town, Middlesex, England.
Telephone: ENFIELD 672.

a coil h:)]der that does more

‘J] Use TRIX Switches, T will do more than hold coils;

H.F. Transformers, it will give you perfect con-
Anode Resistances,  trol of your coil adjustments and
i a visible indication in front ofthe
panel of the exact movement.

The moving coil and the pointer are
both geared 4 to 1, and move with

velvet smoothness.

Back of pancl, one-hole
(/ fixing, black or white ¢) 6
ivorine dial

(¥o. 272. Pn(enl upplled for.)

Manufactured b,

ERIC J. LEVEB
33, Clerkenwell Green,
London, E.C.1, & Branches.

FREE/

A 20-page catalogue showmg our
latest range of cabinets and the new
reduced prices. Also prices for
supplylng, cutting, drilling and en~
graving panels, etc. Invaluable as
a reference, Send for a Tree car-y

CARRINGTON MFG. Co.,
18/20, Norman’s Blgs., Central St., E.C.l.
Trade enquiries invsled.
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PRACTICAL
WORKSHOP HINTS

FOR THE

HOME CONSTRUCTOR

A Neat Tool—Cutting Aluminium—Opinions Differ—Notching Low-loss
Formers—Re-conditioning Old Tools—Curing

Intermittent Contacts.

gl :
: Eormmee s e e B e D S e R e ER DS BE O BRI PR

B PR Py T T LR S-Sy e WA SEIEIO . | 3 o DO e OO R SIS ERIS ORI ey o0 T O N i L ¢ =0 PGB = T T iF e L TmE

A NEAT TOOL

AM not, as a rule, fond of com-
bination tools, which have a way
of performing a multiplicity of duties
rather badly and none of them very
well. Particularly do I loathe pliers
intended to do a dozen different jobs,
and the kind of ¢ tool pad ’’ that can
be converted in a second or two from
a corkserew to a gimlet or a gouge.
But the other day I bouglit one of
the neatest little combination screw-
drivers that I have ever seen. This
tool, which 1s seen in F¥ig. 1, is only
41 in. in length when the blades are
detached and stowed away in the
opening with a most ingenlous trap-
door covering which is provided in
the handle. It can, therefore, be
carried in one’s pocket or kept in a
drawer of the wireless table for use
when it 1s wanted.

Blades For All Purposes

The blades, which are made of ex-
cellent steel, are double ended, and
one has thus a set of four screw-
drivers with_widths of } in., 5/32 in,,
3/16 in.,, and % in. As they are
ground to various degrees of fineness,
one can deal with every screw that is
used in wireless construction from the
smallest to the largest. To fix a blade
in position the milled collar is given

Miteeo Cotean

GriP For ﬂLADET
Jrare Braoe v Hanote

3 ‘
7
Dovsie-Envoeo Braoe

Fig. 1.—This neat type of screwdriver
with blades of different sizes should
prove valuable in any workshop.

half a turn in an unserewing direc-
tion. The blade is then thrust into
the grip and the collar is given a
. half tugn with a serewing-in motion.
This makes the blade absolutely rigid.
With the blade mounted the tool is
6% in. in length, an extremely handy
size for the wireless man. I can re-

commend these little tools as thor-
oughly well made and as most con-
venient for wireless work.

® © 9
CUTTING ALUMINIUM

HAVE met several constructors
lately who, after essaying the job

of making their own neutralising con-
densers, have come to the conclusion
that aluminium is by no means such
an easy material to work as might be
thought at first sight. The business
of cutting out the little vanes, fixed
and moving, from old standard co-
denser plates is, however, not really
a difficult one if you tackle it in the
proper way and use suitable tools for

o
ca (ONDENSER
Vanves

Ptywooo or Frerweoo

—
Hote For SpinoLE

Fig. 2. —This method of cutting out the
vanes for . small condensers ensures
that the finished vanes are Aat.

the purpose. The best way of proceed-
ing 1s as follows:—Begin by clamping
as many plates as you require between
two pieces of plywood or fretwood, as
shown in Fig. 2.

Drilling for the Spindle

Draw the shape of the small vane
to be cut on one of the pieces of wood
and drill a hole for the spindle before
starting to cut. If the plates are
clamped up really tightly little or no
burring will result when the drill is
passed through. Care must be taken
to see that the drill does not clog, for
aluminium is such soft stuff that it
is very liable to fill up the flutes with
a solid mass of metal quite close to
the point of the drill. aving made
this hole, place the clamped-up plates
in the vice and cut round the lines
that you have drawn to indicate the
shape required, using a fretsaw for
the purpose. A strong blade of the
kind intended for use upon hard wood

1023

should be used, or, better still, a blade
made for cuttmng thin metal. If you
go carefully you will have very little
difficulty in shaping your plates quite
accurately. -
Finishing the Vanes

They may now be unclamped and
finished up. First of all scrape the
edges of each with an old knife to
remove any roughness; then lay a
sheet of fine emery cloth on the bench
and rub each plate upon it, pressing
1t down firmly with the fingers of the
right hand. = Next clamp the plates
together again by passing a bolt
through the spindle hole, %x tightly
in the vice, usmig lead protectors over
the jaws, aud file the edges true, using
an old file for the purpose. The work
must be arranged so that only a small
portion protrudes above the jaws of
the vice, and filing must be done very
ently or the outer plates will be
ent. A final smooth up with emery
completes the job.

A Warning

On no account should a good file be
used for any kind of work wupon
alwninivm, for this soft metal will
rapidly clog it up, forming little
“ blobs ’* all over its surface which
defy the efforts of the stiffest file card
to remove them. lf a good file has
been used iuadvertently and has be-
come clogged up in this way, the only
method of clearing it is the rather
laborious one of picking out the {umps
of metal with the point of a scriber or
some similar tool.

® © O
OPINIONS DIFFER

][I\' a recent issue of the Wireless C'on-
structor a colleague published a
most interesting and most informative
article on the subject of working
ebonite. I was, however, rather sur
prised to notice that he stated that
he himself regarded the tapping of
ebonite as an awkward job owing teo
the liability of the material to heaf
up and soften in the process. Per-
sonally T am a confirmed ¢ tapper,”
using screwed holes in preference to
those of the clearance variety when-
ever it is a question of fixing any-
thing that is required to *‘ stay put.”
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Practical Workshop Hints—continued

Making Terminals Secure

Take the case of terminals; if you
fix one into a clearance hole hy means
of a nut on the underside of the panel
and then solder a lead tn its shank,
1t is more than likely, however skilful
you are with the soldering iron, that
the terminal will loosen. You ecan
tighten it up again by means of its
nut, but if you exert a certain amount
of force in attaching or detaching
leads later on, or if the process is
frequently repeated, a time will ceme
sooner or later when the terminal
becomes loose. But fix your terminals
in screwed holes, locking them: with
a nut below, and you can rely upon
them to stay tight indefinitely, even
if connections are frequently made
and uninade, and if the milled nut
1s turned really: hard down every
time. :

The whole secret of tapping ebonite
successfully lies in observing two
rules. The first of these is to wuse
best quality second-cut taps and the
second is to employ, as suggested
recently n these notes, a drill shightly
larger than the standard tapping size.
If these points are observed, the tap
may be placed in the chuck of the
* hand-drill, and, in the case of ebonite
up to 1 in. in thickness, run.quickly

in and out without the shghtest
trouble.
® ©®© &
NOTCHING LOW-LOSS
FORMERS

THE only satisfactory method of air-

spacing the windings of coils
made upon low-loss formers is to pro-
vide some kind of notches in which the
turns can lie. If this is not done
they are certain to become displaced
when the coil has been in use for a
little time, to the detriment both of
its appearance and of its eficiency. If
the former is of the skeleton type
made up of strips set edgewise in cir-
cular endpieces as seen in Fig. 3,
the notches may be cut with a%lack-
saw, so long as the spacing is fairly

Fig. 3.—The notches in a former of this
kind may be made with a hacksaw if
the spacing is- fairly wide.

wide. To do this the strips' must be
clamped together in the vice, and the
positions of the notches carefully
marked. All can then be cut together
with the hacksaw. Matters “become
more difficult when fine wire is used.

No. 30 d.cc., for example, makes
forty-four turns to the inch when
closely wound, and if we wished to
make the spacing equal to the diame-
ter of the wire we should have
to make twenty-two hacksaw cuts
to the inch, which would be, to say
the least of it, a- somewhat tedious
business. Even with a very fine-bladed
hacksaw it would be almost impossible
to make a good job, since the thin
webs between the cuts would be apt
to break away.

For Fine Wire Coils

Luckily there is no need to notch
deeply, for mere scratches will serve

Fig, 4—An outside thread-chaser will
be found useful for notching a former
when the turns are to be close.

to hold fine wire in position. The job
may actually be dome quite easily in
the following way. Having clamped
the strips tightly in the vice with
their edges uppermost, file them until
a level surface is produced. Now take

This finely situated aerial is owned by
the station 4QG, in Brisbane.

an outside thread chaser (Fig. 4) de-
signed for making the appropriate

number of threads to the inch, lay a |

set square across the strips and use
the chaser as 1f 1t were a scriber.
Continue in this way for the whole
length of the strips and you will find
that the scratches produced will serve
to keep the windings in place. Chasers
can be purchased for about a shilling
apiece.’ Moulded tubular low-loss
formers with fins can be notched very
easily with a chaser. " 1f a lathe is
available the former should be
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mounted in it, when the job can be
done quickly. A substitute for the
chaser may be found in a rather
coarse 3-in. flat file, which if held
against the fins as they rotate will
notch them quite satisfactorily. Where
a lathe is not available it is usually
not difficult to get the work dome by
a friend who has one, or at a cycle
repair shop.

® % B
RE-CONDITIONING OLD TOOLS

EVERY workshop contains a num-

ber of ald tools which have been
discarded because they have become
damaged or worn. Many of:them may
be reconditioned quite easily, so as
to be capable of giving useful service
again. A broken screwdriver, for
example, can be filed nup into shape
without much trouble, nng if the work
is done carefully it is often better
than it was when it was new, since
the blades of serewdrivers are not
always of the ideal shape when they
are purchased. When you are filing
np a serewdriver let your first care be
to make the edge straight. Next
place it in the notch of a 4 B.A. screw
and hold the two up to the light. The
perfect screwdriver should exactly fit
the notch, going right down to the
bottom of it and having the same
slope upon the faces of its blade. If
the driver is shaped in this way it will
never slip. Broken scribers, again,
can be re-pointed with the file, thongh
if they are very hard it inay be neces-
sarv to let them down and to re-
temper them afterwards.

Keep Your Tools Sharp
A tool which is often in a bad con-

"dition in the constructor’s. workshop

is the centre-punch. After repeated
use with even such soft inaterial as
ebonite the point becomes blunt and
accurate punching is almost a matter
of nimpossibility. File up your centre
punch every now and then, placing-it
in the vice and working round the
tool, turning it  after every few
strokes. Centre bits and auger bits
which have lost their original keen-
ness may be sharpened readily with a
fine file. It is particularly impertant
with these to keep the vertical cutting
edges sharp, since if they become
blunt the wood 1s apt to be torn as
the bit goes in, and a ragged edge

results.
® & O
CURING INTERMITTENT
CONTACTS

IN variable condensers and in other

components with moving parts a
bad contact frequently develops after
a varying period of use, owing to the
wearing of the spindle or of the bush
through which it passes. A faunlty
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PRACTICAL WORKSHOP HINTS—continued

contact of this kind may be cured very
easily in the way seen in Fig. 5 by
placing a thin spiral spring over the
spindle and fixing .it with a nut and
locknut so that it is slightly com-
pressed between these and the bush.
Some constructors use a spring washer

Fig. 5.—Showing how an intermittent
spindle contact may be put right.

for the purpose, but this is not to be
recommended, since such washers have
a way of making the movement of the
spindle rather harsh at certain points
in its travel. What is wanted is quite
a thin spring, and if this is used the
easy movement of the spindle will be
in no way impaired. The spring can
be fitted in any suitable position; it
may, for example, be placed between
‘the knob and the upper flange of the
‘bush, or, in the case of a variable con-
deunser, it may be set to press against
the bush in the lower end plate.

® 9 D

STRAIGHTENING WARPED
EBONITE

BONITE that has been in one's
workshop stock for some time,

The problems of television are en-

gaging the attention of scientists all

over the world, and this Japanese in-

ventor is said to have devised appara-

tus for sending moving pictures by
wireless.

particularly if it has not been pro-
perly protected from the effects of heat
and ocold, may be found to have
warped rather badly when it is
brought out for mse. Certain grades
of ebonite are much more prone to
warping than others; material of
really fine quality will stand a good
deal of ill-treatment without becom-
ing badly affected, but poor stuff will
sometimes become very much warped
for no apparent reason. A warped
panel’ may often be hrought back to
the true by a little careful treatment.
A method that I have frequently found
successful is as follows:—Immerse the
panel in hot water for a short time,
then place it upon a perfectly flat sur-
face. Cover it with a sheet of glass,
and on top of this lay a number of
fairly heavy weights. When tle
ebonite is cool an improvement will
generally be found to have resulted,
though it may be necessary to repeat
the process before it becomes perfectly
flat again.

Should the surface of a panel assume
a horrible sickly greenish hue as the
tesult of this treatment or of expo-
sure to light, its own good colour may
be brought back again quite easily.
Rub off the surface with an oily rag
dipped in knife powder, taking care
to work in straight lines and not with
a circular motion ; then wash over with
a little turpentine, and give a final
polish with an old piece of silk.

® © D

BOTCHING WITH THREADED
ROD

OST of us have lying about in our
workshops a number of old
ebonite panels of various sizes from
complete sets or from smaller pieces
of apparatus which have been dis-
mantled. These contain holes of
various sizes, and either remain dis-
used or are cut up somewhat wasfe-
fully when small pieces of insulating
material are required. By the use of
threaded ebonite rod an ebonite panel
can be ‘ botched’ so mneatly that
when the job is finished it looks almost
as good as new. To stop a 4 B.A.
clearance hole, for example, a piece

of 316 in, threaded ebonite rod
may be used. The hole is tapped
3-16 in. and a little piece of rod

previously smeared with Chattertons
compound, is screwed in. The rod is
cut off flush, and when the panel has
been well rubbed down with knife-
powder and oil there is hardly a sign
to be seen. Even large holes may be
dealt with in the same way. A #-in.
hole can be stopped with 7-16-in. ‘rod,
a 2 B.A. hole with l-in, rod and so
on,
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ELSTREE SIX

** Modern Wireless," June, 1926:
* The most wonderful get of the century.’
RADIO PRESS TEST REPORT OF THE

K. RAYMOND DUAL CONDENSER.

Thia instrument is a ht line freq 24 of VERY
ROBUST AND PLEASING CONSTRUCTION. 8ingle hole
fixing is provided, but this should not prove a serious disadvant-
age a8 the instrument is only comparatively lght. The dial
readings will, of course, be
totally different from those
epecified in the Test Report,
which has been given, owing
to the difterent capacity curve
glven by the straight line
frequency  condenser, but
readers who prefer this type
of instrument will find the
condenser useful.

EKAY RAY.—Dual .0005
Straight Line  Frequeney
apeclally adapted for the
ELSBTREE BIX, with Knob
and Dial, 16/11; with
Pelican 8.M, Dial, 21/6.

PARTS FOR THE ELSTREE SIX.

8 Baseboard Neutralizing Gondensers at 5/-....1 Panel do §/-
.. .Lissen Potentiometer, 4/8. . ..Igranic Key 8witch, 8/-....
1 Plug, 1/8....2 D.C. Jacks at 2/8....5 Indicators, 1/3....
Lissen H.F. Choke, 10/-....6 Benjnmin Valve Holders at
29....4 Magnum Coil Bockets at 1/8 9v Grid Battery,
2/~-....6 Dubilier .002 Fixed at 3/-....6 Resistors for 6v { amp.
at 2'6....Marconi Ideal L.F. 2.7—1, 30/~ ; Do 6—1, 30/-....
2 Terminal 8trips, 4/~. .. .4 Absorbers, 4/—. .. .Glazite, 4/6. ...
4 Dimie Bases, 2/8.....4 Varley Anode 100,000 ohms at 7/6
....4 Dimic Coils at 10/~ each. Also choice of condensers
....4 K Raymond Dual .0005 at 16/11 (with Pelican 8.M.
Dial at 21/6)....4 Cyldon .0005 Dual at 27/6....4 " J.B.”
0005 Dual at 21/~ (€4 set of 4),

Total with K.R. Dual [
Total with 8. .M. Dial . aie LTACS D
Total with Cyldon Dual
Total with ** J.B."* Dual ..
To encourage you to bulld this set, I will allow np to £3 on yout
second-hand parts provided you purchase one of the above lots.

(L ,”
SETS FOR-THE MILLION| coitssade tnder Sara:
- dept Licence, Patent No.
E f 168249, Nos. 25, 35, 50, each
2f«; 75, 2/6; 100, 3/-; 150,
8/-; 200, 250, 300, each 4/-

RECOGNISED . WEST END
DISTRIBUTOR
of the Manufactures of Edison

o &

SET COMPRISES : 2 Valves,

WT., LT., Coils, Aerial

Kquipment, Loud Speaker.

The lot £4 18s. 6d.

Carriage and packing 5/-
extra.

ACCUMULATORS, — 2v. 40,
7/11; 2v. 60, 8/6; 2v. 80,
12/6; 2v. 100, 14/6; dv. 40,
13/11; 4v. 60, 17/11; 4v.

5 6v. 60, 26/6; 6v.
80, 35/6.

ALSO_another good make
1/8 extra on eacl.
Postage 1f- extra.
~ WONDERFUL_VALUE
IN STRAIGHT LINE
FREQUENOY.

CONDENSERS

NEW MODEL READY
0005 8/11
0003 8/3
Post 64. set.

With knob and dial.

hi

Bell, Jackson’s (J.B.) Polar,
Igranie, Peerless, Eureka,
Magnum, Burndept, Lotus,
Dubiller, Marconi, Dorwood,
Bterling, Success, B.T.H., Mc-
Michael, Lissen, Utility, R.X.,
Bowyer-Low e, Formo, Brunet.
Ormond, Newey, P. and M.
and everything that is worth
stocking.

HEADPHONES

{N. & K, GENUINE.)

Bee name in full on outside
oases, new Lightweights, 11/6,
Extra quality, do., 8.
Dr. Nesper, 10/8, 12/11;
Telefunkun gennine, 14/11;
Ericcsons E. V. Continental,
8/8; Browne,  Sterlog,
Brendes. All makes of Loud-
Speakers.

Dr. Nesper L.8, Unit, 15/11 :
Dr. Nesper L.B. * l‘;mudz,“
37/6. 4,000 ohme

EBONITE.—* Grade A," cut

while you wait, 3/16 at halt

perny per sq, ineh, %in.,

three farthinga, Borap ebopite
on sale,

RADIO MICRO.—.06 Bpecial,
6/11; Power, 8/11; 2 volt,
6/11; Various .06 valves,
4/11, 5/11. Power Valves
D.E.,, 7/11, ete. 1 wvalve
LF. Amplif lshed

right
ments of Jow-loss design,
Mount this real Straight Line
Frequency Condenser in your
set NOW, and experience the
il?y of quick, certain tuning.

AKES ANY SLOW MOTION
DIAL. Supreme Belectivity.

SPECIAL DISTRIBUTOR
ot ORMOND PRODUCTS
SQUARE LAW, LOW-LOSS,
0005, 9/6; .0008, B/6 (1/8
each less no vernier). FRIC-
TION GEARED, .0003, 15/-:
L0003, 14/8; .00025, 13/6.
STRAIGHT LINE FRE-
QUENCY FRICTION
GEARED, .0008, 20/-; .00035,
18/8. FILAMENT RHEO-
STATS DUAL, 2/6; 6 ohms
or 30 ohms, 2/-; POTENTIO-
METER, 400 ohms, 2/6. L.¥.
SHROUDED: latest, 17/8.

Eleotrically and mechanically
i all qai

. n

box, beantifully made, 16/11,
2-valve do., 31/11. Hand-
some crystal sets, varlometer
tuning, 10/11, 12/11.

BRITISH VALVES
“PURATONE.”
34v .06 . e 6/11

2v .08 ,e .. 611
2v Power o .. 811
Post 6d. each.

Cosmos, Blue, Red or Green
Spof, at 12/6. 2/- allowed
for 6ld valve,

BARGAIN DEPT.

Hupge quantities of window-
soiled and goods which have
been taken In exchange for
sale at ridiculous prices. Bar-
galns not sent by post.

ALL MAKES OF VALVES STOCKED.

K. RAYMOND

27 & 28a, Lisle St., Leicester Square, W.C.2.

Hours 9—8 Back of Daly’s Theatre.
Bat. 0—9 Nearest Tube, Leicester Bquare.
Sun. 11—1

*Phone : Gerrard 4637,
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HERE are a number of points in
set construction with which it is
not always possible to deal in

any detail in an ordinary descriptive
article; so for the benefit of the be-
ginner intérested in set-making it is
proposed to devote this article to a
consideration of the most important
of these.

Tendencies in Design

At one time practically all our sets
were made up on a horizontal panel

ELEvaTION

Fig. 1.— Undesirable coupling effects

between coils may be minimised by

placing them in the positions shown
here.

which fitted info sa ‘‘ tray-type ’* box.
This method had certain disadvan-
tages, chief -amongst which was the
ofact that the valves were completely
exposed and consequently liable to
injury through accidental knocking,
ete. The rapid accumulation of dust
on the surface of the panel and the
components mounted thereon was
another factor which led set designers
to look for some more satisfactory
method of assembling a receiver.

A vertical panel was less likely to
harbour unwanted dust, and it was
obviously a distinct advantage to pro-
tect the valves and other components
by enclosing them in a cabinet, so that
the American layout, comprising a
vertical panel and sliding baseboard
fitted into a cabinet, came into being.
This method has now been generally
adopted in this country, a further im-
provement being the provision of
hinged doors or a drop front to the
cabinet, so that the whole could be
completely enclosed, thus still further
protecting the panel from the bad
effects of light and the accumulation
of dust,

SOME

| CONSTRUCTING A RECEIVER
USEFUL HINTS

ST . e

By D. ]J. 5. HARTT, B.Sc.

\__

_ Practical experience is the best guide to set construction. If you
are an old hand, you will appreciate the practical worth of the

information given here, while those who are new to the art will
find much valuable assistance.

Positions for Components

Granted, then, that this represents
about the best method for amateur
construction, there has consequently
been a large increase in the number
of components suitable for mounting
on the baseboard, The panel is, as
a rule, used only to mount the vari-

' able controls, such as tuning and re-

action condensers, filament resistances
and jacks.

For small sets, having panels not
more than 8 ins. by 6 ins.,, it will
therefore usually be sufficient to secure
the panel to the front edge of the
baseboard with three or .more wood
screws, preferably countersunk flush

Fixing the Panel

First of all, then, place the panel
against the front edge of the base-
board on a flat surface, and with a
steel scriber scribe a line on the back
of the panel to represent the level of
the top surface of the basehoard.
Then place the angle brackets in their
correct positions against this line and
mark the position for the drilling
centres of the holes for the fixing
screws. It is customary to drill and
countersink these holes and to use
flat-headed 4 B.A. screws, but those
who object to the appearance of a
number of screwheads on the front of
the panel may adopt the alernative

In laying out a set, " make sure there is adequate clearance between the
valve and other parts of the set to allow of vibration.”

with the surface of the panel. When
the panel is larger or has to support
heavier  components, two angle
brackets should be used, one at each
end. :
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though more difficult method of drill-
ing blind holes and tapping them.

“Blind ”” Holes
These holes should be drilled with
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Constructing a Receiver—continued

great care so as to penetrate about
three-quarters of the thickness of the
panel from the back, and then care-
fully tapped. The ordinary type of
tapered tap is not of much use here,
except for starting, and a special tap
which -is about the same thickness
throughout its length should be used.
Short screws are necessary, of course,
and these will probably have to be cut
with a hacksaw and carefully finished
with a file so as not to damage the
thread.

This method of arranging the terminals

only involves the drilling of one hole for

the leads instead of cutting a wide slot
in the cabinet.

Wood screws are used to fix the
brackets to the baseboard.

When you have completed this job,
see that the panel and baseboard slide
easily into the cabinet. It is always
a wise plan to order the basehoard
oue-eighth of an inch shorter than the
panel, though most cabinet manufac-
turers now allow this margin. The
width of the baseboard should be equal
to the total depth of the cabinet from
the front of the panel minus the panel
thickness, one-eighth of an inch being
deducted from this to allow for easy
fitting. In general, the width of the
baseboard will be approximately equal
to the panel height, i.e., about G to
8 ins. in most cay@s. This will usually
give adequate room for the components
on the baseboard.

Smaller Panels

As I mentioned previously, it is
usual to mount only a few components
on the panel, and therc is often an
unnecessarily large waste of ebonite.
To save the cxpense of an nnduly large
panel and enhaunce the appearaunce of
the set, a polished wood front panel

containing an opening may. be pro-
vided, behind which is screwed a
rectangular panel sufficiently large to
allow of an attractive and symmetrical
layout of the controls. An example
of this method of construction is
shown in the photograph on the pre-
ceding page.

Filing Ebonite

Often you will find that the panel
and the baseboard, when screwed
together, do not quite fit inte the
cabinet. Ascertain carefully which of
the edges of panel or baseboard is pre-
venting an easy fit, and then use a
fairly coarse file on the baseboard and
a smoothed file on the panel. Filing
the edge of an ebonite panel is rather
a tedious business, and if you have
to remove much ebonite I would
recommend you to try scraping the
edge with a penknife blade, holding
the blade firmly so that it is perpen-
dicular to the edge. The ebonite can
Dbe removed much more rapidly and
cleanly by this meamns. This tip will
be useful if yonu do not buy your panel
ready cut to size and have to square
it up and finish it yourself. To give
o dark finish to ebonite which has
been treated in this way, just rub it
over with a rag dipped in methylated
spirits and smeared with a trace of
vaseline.

Mounting Components

1f you follow a pnblished design, you
will have no difficulty in assembling
and mounting the components on the
panel and the baseboard. Every set
designer aims at a reasonable com-
pactness, combined with adequate
spacing and easy wiring facilities, and
in the casé of Radio Press designs you
cannot do better than follow the lay-
out exactly.

In other cases arrange your com-
ponents in such positions that the
wiring is fairly direct and vet not
unduly cramped. Designing the lay-
out of a set is rather like putting
together a jigsaw puzzle, and when
an apparently satisfactory arrange-
ment is arrived at, it must be tried
experimentally to see that it i1s quite
satisfactory.

All coils, H.F. transformers, L.F.
transformers, L.F. chokes, etec., must
be placed in such positions that the
risk of interaction is minimised. Also
do not place any large metal parts,
such as variable condensers or trans-
formers, in positions where the field
of a coil is strongest.  Single-layer
and most multi-layer coils have their
strongest fields at the ends of the axis
passing through the centre perpendicu-
lar to the plane of the winding.

Additional Precautions

If you are using one of the many
types of anti-shock valve holders, as
you probably will, make sure there is
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' side Four,”

adequate clearance between the bulb
of each valve and other parts of the
set to allow a reasonable amount of
vibration without the risk of knocking
the bulb, since the glass may easily be
broken in this way.

The line you have previously scribed
on the bnc?{v of the panel to indicate

I

lemnmves;

— L
= {

Fig. 2—A coil should not be fixed co

that it has in its field a large mass of

metal. The position shown on the right
is. more satisfactory.

the level of the top surface of the
baseboard will serve as a guide in
mounting the panel components.
Make quite sure that no part of any
component overlaps below the line
before drilling the panel.

Terminal Strips

It is customary nowadays not to
have any terminals on the panel, but
to mount them on ebonite strips
attached to the baek edge of the base-
board, Corresponding holes are cut
in the back of the cabinet to make
room for these strips when the panel
and baseboard are pushed in. This
method certainly obviates the use of
untidy leads to the front of the set,
but makes the cabinet rather un-
sightly. A scheme to be preferrdd,
and one which was used in the “* River-
described by the present
writer in the July issue of AModern
Wareless, is to mount the terminal
strip vertically on the baseboard inside
the set with the aid of suitable brass
brackets. The various battery leads
can then be bunched together and
brought out through a small hole in
the cabinet at some convenient point.
With such an arrangement you will
find the combined battery and loud-
speaker lends sold by many makers
very useful.

Hints on Soldering

You will meet with very little success
in the construction of a modern re-
ceiver until you acquire a certain
amount of skill in the use of the solder-
ing iron. Many components are fitted
only with soldering tags, so that con-
nections must be soldered.  Other
components have terminals and some
are equipped with both.  The ter-
minals are exceedingly useful for
rough experimental and ‘ hook-up ”’
work, but the more permanent soldered
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CONSTRUCTING A RECEIVER— continued

connections are best for a finished
instrument.

There is nothing difficult about
soldering, provided that a few elemen-
tary principles are mastered and that

you follow instructions carefully.

Equipment You Will Need

First purchase a good soldering bit
from a reputable tinsmith. I have a
bit in my possession with which good
soldering is impossible. I have often
tried to master the idiosyncrasies of
this bit and ‘‘ tame ’’ it, but without
success. I can only conclude that the
copper is of very poor quality, other-
~wise it would be an easy matter to
tin it and use it successfully

Obtain also a tin of ‘“ Fluxite ”’ or
other good soldering paste, some fine
emery cloth, an o]d, fairly smooth file,
and a stick of good solder. Purchase
the solder from a plumber and prefer
the solid sticks to the thin, hollow
ones of fancy material, for which you
will have to pay about ten times too
much.

Keep Everything Clean
You are now in possession of all the
material equipment you require; the
of a mormal

possession amount of

common sense completes the outfit.
You cannot imagine two metal surfaces
fusing in a solid, mechanically strong
and electrically sound contact if each
1is covered with a coating of dirt and
grease, so do not try to coerce them
into doing so with the aid of a solder-
ing iron covered with dirty scale and
copper oxide, aided and abetted by an
eightpenny tin of ‘ Fluxite.”” This is
an excellent material and helps a lot,
but if you plaster it on it will not
help you to achieve what is practically
impossible.

Tinning the Iron
Thus “the first essential of good
soldering is cleanliness. Clean solder-
ing bit, clean surfaces, clean flux, and,
clean solder; it is easy if vou use a
file and a piece of emery cloth. First,
then, heat the bit, preferably in a

non-luminous gas or spirit flame, which
does not deposit soot. Allow it to
remain until the edges of the flame
become tinged with green. Then
remove it and rapidly brighten and
smooth the surfaces with the file. Re-
place it for about ten seconds in the
flame and then dip the end momen-
tarily into the flux and immediately
apply it to a piece of solder placed in
a clean tin lid. If you have followed
these instructions you will find the
solder runs all over the tip of the
bit, covering it for about half-an-inch.
After removing the bit from the
solder, rub it rapidly with the emery
cloth. The whole tinned surface will
then become as bright and clean as
new silver, and the *“ iron” is ready
for use.
Wiring a Receiver

Next proceed to clean with emery
cloth the surfaces to be soldered, and
apply with a clean matchstick just a
small trace of flux, just sufficient
merely to smear the surfaces. Then
place the irom back in the flame so
that the flame does not touch the
tinned portion, until the green tinge
appears again ; dip the bit momentaril
into the flux and apply to the solder.

The universal
appeal of broad-

casting ¢s shown

by the satisfied
expression of
these listeners on

a Thames barge.

A globule or ‘““blob >’ of molten solder
will adhere to the end of the bit.
Apply the bit to the surfaces to be
soldered, and if the instructions given
here have been exactly followed, they
will each become coated with a film of
clean solder. Another partial heating
of the iron and the momentary appli-
cation of a ‘‘ blob *’ of solder will then
result in a good soldered joint.

After removing the hit from the
flame, 1t should take only a few seconds
to complete the remaining operations,
and thus many previously prepared
surfaces may be soldered with one
heating.

An occasional rub over with the
emery cloth while the -bit is hot will
keep it quite clean ; hut as soon as the
solder or flux becomes dirty, discard it
for some clean material.
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A CONVENIENT
AERIAL TO EARTH
ARRANGEMENT

HOPBHE DO
BBHBHBIDHH

BOBHOBROHOEBDBRDOOHDDD

HE aerial and earth leads are
often provided with spade ter-
minals which in turn connect to

the receiver, and with this arrange-
ment an aerial-earth switch is usually
employed.

A very convenient indoor arrange-
ment for effecting the aerial to earth
connection when the receiver is not
in use and also for making the neces-
sary connections when signals are to
be received is shown below, plugs and
sockets being used in lieu of termijnals.

The Arrangement

First remove the existing terminals.
upon the receiver which are intended

O
AERIAL  pyyey
AERlAL SOoCKET.
— PIN—
* S0CKET-~
EARTH
A)
( EARTH

Fig. 1.— With this device it is impos-
sible to connect aerial and earth the
‘wrong way round.

- for the aerial and earth connections,

and in the place of the aerial terminal
assemble a standard socket,  while in
the place of the earth terminal fix a
standard plug or pin. Now equip the
aerial down lead with a standard
plug or pin and the earth lead with a
standard socket, as shown at B in the
diagram. By th:s arrangement it is
thus impossible to connect hurriedly
the aerial where the earth should go
upon the receiver, or vice-versa.

The method of joinming aerial to
earth is shown in the diagram at A,
the aerial down lead plug merely being
inserted into the earth lead socket,

H. B.

THE
“ SCREENED-COIL
THREE ”
described in
“ l}‘[ODERN WIRELESS ”

August Issue
' By]. H. Reyner, B.Sc. (Hons.), AM.LE.E

NOW ON SALE - - PRICE 1/-
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LOUD-SPEAKER OR TELEPHONES ?
(Concluded from page 1004).

of telephones usually raises his voice
when speaking while ‘“ dressed’ "in
telephones. So long as everybody in
the room is similarly dressed, maybe
the raising of a speaker’s voice is not
too irritating, but should there be also
someone in the room who is.not listen-
ing, then the added volume to the
natural voice becomes most unpleasant.

We All Know This

Still a further disadvantage when
wearing telephones is that should
someone in the room be rustling a
newspaper in the ordinary manner of
turning over the pages, the noise ex-
perienced in the telephones is often
enough to disturb one’s hearing to
such an extent as to obliterate a word
or two in, say, an announcement. Par-
ticularly is this so if the signals are
not too strong, as, for instance, in
crystal reception.

An Imporiant Advantage

Of the advantages in using tele-
phones there is that of confining the
programme merely to those who wish
to hear. That is to say, whereas with

“has much to commend it, for in these

circumstances fewer valves need be
used, and those that are used need not
be run to their full limit. The matter
of H.T. wvoltage also effects an
economy, since nothing like the same
amount of available voltage is called

“for, and similarly the valves them-

selves may. be of the ‘ general-pur-
pose ’’ type, thus further economising
by reducing the initial cost and pos-
sible replacement bill.

Unsociability

Notwithstanding these latter points,
the general feeling among listeners who
use loud-speakers, and, let it be said,
among many who do not, is that the
telephones are in no way comparable
with the loud-speaker, for the simple
reason that much of the sociability of
listening to a good radio programme
is lost. Visiting friends become mute

and stolid when wearing telephones,
whereas opinions on the items may be
expressed and discussed in the presence
of a loud-speaker with perfect freedom
and comfort.

A view in the generator room in the ‘‘ beam'’
Cornwall, which. forms part of the Imperial Wireless

’ station at Bodmin,

system of

stations in process of, erection in various parts of the country.

the loud-speaker everybody in the
room is compelled at least to hear the
programme, whether they wish to
listen or not, with telephone reception
the programme may be enjoyed only by
those who wish to hear it, without in
any way interfering with the oceupa-
tion of others who may be present.

Economy with Telephones

On the question of economy in fila-
ment current, the use of telephones

In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR.,

THE “DAVLOW THREE”

N the article on the ‘ Davlow

Three ’ receiver, which appeared

in the August issue of TuE WIRELESS

ConsTRUCTOR, tho reference numbers

for the blueprints of the front-of-

panel and wiring diagrams were inad-
vertently omitted.

These are as follows: —Front-of-
panel diagram (Fig. 3, on page 882),
blueprint No. C 1054 A; wirmng dia-
gram (Fig. 4, on page 883), blueprint
No. C 1054 B.
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| Screened from
tone-destroying

iz-w—

2

. vibration
N £
-‘\§ FLOAT your valves in Ben- g\
gamin  Clearer Tone Valve

Holders and never again will
you be troubled with micro-
phonicnoises. Vibrationscaused
by footfalls, street traffic, and
the hundred and one other
microplionic disturbances will
be completely absorbed so that
no shock ever reaches the fila-
ment.

The remarkable efficiency of
the Clearer Tone Valve Holder
lies in the following unique
features :

T,

20 =N

R

22

(1) Socket can move in
every direction—par-
allel, lateral, and ver-
tical. Springs are
strong enough to
“float"” the heaviest
valve.

(2) Metal work isin one
soiid piece: no sol-
dercd joints.

N\ (3) Springs cannot be \y
damaged when in-
N serting or removing
‘\\ tight valves.
(4) Valve - legs cannot

touch baseboard.

(s) Terminals and solder-
ing tags provided for
connexions.

Patent Nos. }

222056-19237
2504311935 H

>
2

d. Design
0. 71457

MADE

o= BENJAMIN
TLEARER TONE VALVE KOLDER

(ANTI-MICROPHONIC)

NN

2

From your Dealer or direct from
THE BENJAMIN ELECTRIC Ltd.b
Brantwood Works, Tariff Road,

Tottenham, N.17,
D\ The Benjamin Battery Switch gives \
S perfect current control, 2s. each. W

2

v.z \
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The grid battery is housed in the box,
the leads on the left being for connec-
tion to the receiver.

HE unit, about which a descrip-
tion is to follow, might almost be
termed triple - purpose, for

although it is essentially a grid-bias
unit, two other devices have been in-
corporated. The first of these two is a
switch ‘enabling the L.T. battery to be
cut out of circuit when the receiver is
not required for use, and the second a
Janip in series with the H.T. negative
lead, which serves the useful purpose
of a fuse.

Why Use Grid-Bias ?

Perhaps a few words at this junc-
ture upon the need for grid-bias maye
be helpful.

To obtain fidelity of reproduction
from a low-frequency amplifier,
whether it consists of one or two®or
more stages, it is nearly always essen-
tial that grid-bias should be employed.
Further, it follows that good volume is
required if L.¥F,_ stages are being
eniployed, so that the drain upon the

L
( HI- &Q HI-

@
S‘ LT+ o—e /; o—oLT+ &§
é LT- &— oLT-| ©
glC.B~

C.B-2

\

Fig. 1.—The circuit arrangement s
simple and straightforward.

H.% supply may be heavy. The use
of grid-bias in such an instance will
bring about a reduced consumption of
H.T. current, so that the effectiye life
of the H.T. battery will be longer than
would otherwise be the case.
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DO YOU USE GRID BIAS?

By GEORGE T. KELSEY

values of grid bias to two wvalves.

\A high-tension fuse to protect the

valves and a' filament on-and-off switch still further increase its usefulness.

Here is a handy unit to attach to ycu- set, suitab'e for applying separate §

D<1><1>:1>~1> e e o e s o S SIS SR, (U S0 S S S S P S S l

A Plug-In Connector

To facilitate the connection of the
unit to the terminals ol the receiver a
plug-in arrangement has been incor-
porated. A length of ehonite equipped
with five valve pins, spaced to avoid
incorrect  connection, forms the

““ plug,” and to the left-hand side of

instrument will require the following
components':

One Ebonart panel, 6 in. x 6 in.
x 4+ m. (Redfern’s Rubber ‘Works,
Ltd.).

One containing box for above panel.

Six Clix sockets and two Clix plugs
(Autoveyors, Ltd.).

i

at
F

Fig. 2.—From the dimensions given here the panel may be marked
out for drilling.

the unit panel are fitted the necessary
sockets.

The Circuit Arrangement

The circuit arrangement is shown in
detail in Fig. 1. On the left of this
drawing may be seen five sockets
(marked ¢ To! Receivey ’’) and the ap-
propriate terminals to which they have
to be connected. This drawing will be
helpful in determining the points to
which the sockets have to be connected
under the panel. It will be seen that
the grid-bias battery positive is joined
direct to L.T. negative on the unit,
and if the receiver is provided with a
terminal for G.B. positive, no connec-
tion need be made to it.

Why Not Build It?

From the foregoing the usefulness of
the unit will be obvious, and those
who intend to construct swnch an

1030

One “Trix’ on-and-off switch
(E. J. Lever).

One flashlamp bulb.

Three terminals, type W.O.

Five valve pins and five sockets.

Two flashlamp batteries.

Glazite and flex for wiring,

Radio Press panel transfers.

The panel, which is of standard size,
should be cut down to 5% in x 53 in.,
one of the i-in. serap picces forming
the base of the ¢ plug.”

Construction

For the convenience of readers the
front-of-panel drawing shown in
Fig. 2 is fully dimensioned. If you
mark your panel on the underside,
remember that this drawing should be
reversed. The dri],ling of the panel,
and subsequently the mounting of the
components, can now be started.

The lamp-holder of a disused flash-
lamp was used for mounting the bulb


http://www.cvisiontech.com
http://www.cvisiontech.com

September, 1926

THE WIRELESS CONSTRUCTOR

" Do You Use Grid Bias ?——conlinded

on the panel, ‘and the method of pro-
cedure is shown in detail in Fig. 4
As an additional refinement, and to
dispense with soldering on to the end

L

HI~
br-o—&—

_6. B.BATTERY

Fig. 3.—This diagram should be care-
fully followed when the cell connections
are being attached.

contact of the bulb, it is quite a
simple matter to arrange a spring con-
tact. This, however, is- left to the
discretion of the reader,

Home Assembled Batteries

The 9-volt grid-bias battery (which
should be tapped at every 1} volts)
can be purchased complete, or, as in
the unit described, can be assembled
from two ' 4i-volt pocket flashlamp
batteries.

If two flashlamp batteries are
chosen, proceed to strip off the outside
cardboard covering, and remove suffi-
cient of the pitch to enable soldered
connections to be made to the contacts.
If care has been exercised in stripping
off the cardboard and pitch, the con-
nections between adjacent cells will
have remained, intact; consequently it
will only be necessary to join the nega-
tive pole of one of the outside cells on
one battery to the positive of one of
the outside cells on the remaining
battery.

Connections

Now find a suitable cardboard box
to hold the six cells, and place them
in position with a dry cardboard par-
tition im between each pair. The
battery at this stage is shown in the
Jower half of Fig. 3.

The positive contact of this 9-volt
battery should be connected direct to
L.T. negative by means of flex wire,

while the six Clix sockets are con-
nected by flex to the six negative
tapping points; that is, one to each
cell, as shown in Fig. 3. It is a good
plan, when the necessary soldering to
contacts on the battery has been done,

as a fuse, should the H.T. be acci-
dentally placed across the filaments of
the valves. Despite this precaution,
and owing to the extreme fineness of
some of the modern dull-emitter fila-
ments, it cannot be guaranteed that

Join H.T,—terminal to lamp socket.

Join tip of lamp base to H.T.—socket.

Join L.T. + terminal to one stde of switch.

Join other side of gwitch to L.F.+ socket.

Join L.T.—terminal to L.T.— socket.

All the above are stiff wire connections. The
remainder are flexible leads.

Join L.T.-—terminal to positive (carbon rod) of
first cell of battery.

WIRING IN WORDS . . . . . .

Join negative of first eell to 12 v. stud of switeh,

Join negative of second cell-to 3v. stud.

Join negative of third cell to 43v. stud.

Join negative of fourth cell to 6v. stud.

Join negative of fifth eell to 71v. stud.

Join negative of last cell to 9v. stud.

Attach tlex leads, each carrsing a Clix plng, to
sockets G.B.—1 and G.B.—2,

to melt some candle wax and to pour
this all round and over the tops of the
cells.

The few remaining connections re-
quired to complete the unit call for
no_ special comment, since they are
clearly shown in the wiring diagram.
When the wiring is finished, apply the
panel trausfers and the unit will he
complete.

Using the Unit
The complete unit is now ready for
use, and should be stood next to the
receiver with which it is to be em-
ploved. Connect the five pins on the
“plug-in >’ strip to the correct ter-

the lamp will always burn out first.
It is, however, certainly worth while
Incorporating such a device. The

Fig. 4—The lead on the right in this

diagram may be soldered direct to

the lamp as shown, or alternatively a
spring contact may be devised.

H.T. positive leads are taken direct to
the H.T. battery.

The simplicity of the constructional work required will be apparent from

this photograph.

Sufficient lengths of fAex should be attached to allow

the battery to rest on the bottom of the containing box.

minals on the receiver proper, that is,
H.T. negative to H.T. negative, and so
on. It will be noticed that provision
Las been made for two G.B. negative
tappings, but if three L.F. stages are
to be used, slight modifjcations in the
constructional work will be necessary.

A Safety Measure

The lamp placed in series with the
H.T. negative lead is intended to act

1031

Conclusion

Perhaps a fitting conclusion will be
to quote a rule-of-thumb method of
determining approximately the correct
grid-bias to employ. Find out from
the side of the valve box, or from par-
ticulars contained therein, the.ampli-
fication factor of the valve. Divide
tiice this number into the H.T. volt-
age in use, and the answer will be
approximately correct.
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HE beginner in wireless construc-
tional work is often advised to
avoid the use of switches as far

as_possible. In general this may be
taken-to be good advice, since the in-
clusion of switches in wireless circuits
usually invelves a certain amount of
complication in the wiring, and this is
not desirable The incorporation in a
receiver of one or two switches, such
as those used for switching on and off
the low- and high-tension supplies,
need not as a matter of fact introduce
any very serious wiring complications,
rovided that the switches are care-
ully placed -relative to the other com-
ponents in the receiver,

Uses of Switches

So long as a sound mechanical and
electrical type of switch is nsed for the
purposes mentioned, the question of
design does not require serious coh-
sideration. On the other hand,
switches for inclusion in the circuit
for the purpose of providing a means
of changing the number of valves in
use, or for changing parts of the cir-

A typical multi - contact push - pull
switch. Only the knob and securing
nut appear on the front of the panel.

cuit in a similar way, must be chosen
with more care, attention being paid

to the suitability of the switch for the

work which it is to perform.

This applies particularly to switches

rendering the performance of the re-
ceiver poor, or perhaps even prevent-
ing it from functioning properly at

all.
What is Wanted

Efficiency, theu, is the first matter
needing attention in the choice of suit-
able switches. Convenience is also
necessarily of importance, the main
purpose of the installation of switches
at all being to avoid the necessity for
the spending of time in making or
changing connections. There are
numerous types of switches available
to the constructor, and a discussion
and comparison of some of these may
be of assistance to those who are
designing or building receivers.

An Efficient Method

A method of switching, as distinet
from a complete switch assembly,
which has much to commend it, especi-
ally in the high-frequency parts of a
circuit, when the principal aim is
efficiency, is that which makes use of
plugs and sockets. The sockets may
conveniently be mounted on the panel,
the plag or plugs being attached to
flex leads, so that they can be inserted
into the sockets required. Tha dis-
advantage of this method of switching
is that it is rather clumsy. Against
this, however, should be set the fact
that by suitable spacing of the sockets
on the panel the capacity between
them may be reduced to a very small
value, thus minimising one of the most
troublesome effects usually experienced
with switches.

Greater Convenience

This method ‘of switching is repre-
sented in a mechanically improved
form by the change-over switch with a
hinged blade making contact with
springy metal clips.  This type of
switch, which is illustrated in one of
the photographs, is well known and is
capable of wide application. 1TIn its
simplest form it consists of the hinged
blade and a single clip, this constitut-
ing a switch suitable for opening or
clesing any part of a circuit. The

addition of extra blades, with clips -

on each side of the hinges, and with a
bar of insulating material to link the
blades together so that they may all
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: : Switches are obtainable in a variety of forms which may tend to %
g £ b confuse the constructor who wants a switch to suit his needs. [
& : 3 2 Some of the prl'.n'cipal types of switches and the main features in %
& W their design are discussed in this article. ]
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% ! i {%] which are to be used in the high-fre- be moved at once, develops the original
% This type of change-over switch |l quency portions of a circuit, that is to | simple device into a switch which
2 finds nun"terious applications in % say, in the parts of the circuit which | makes it possible to change a number
& wiretess ctrcuits. E carry high-frequency currents. The of independent parts of the circuit
L : - =| wrong type of switch in this latter with one movement.
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Inherent Defects
In a switch of the type just
described, however, quite considerable
stray capacities may exist between
the blades, so that it is generally ad-

b —
i t

A sound
spindle
bearing and
a smooth-
running'
contact arm
are impor-
tant in a
stud switch.

® %

visable not to wire up even a double-
pole change-over switch of this kind
in such a way that the two halves of
the switch are utilised for making
changes in parts of the circuit which
carry high-frequency currents at
widely differing potentials.

Reducing Stray Capacity

Multi-pole change-over switches of
types which are designed in such a
way that the ecapacity between the
various parts of the switch, and par-
ticularly ‘between the adjacent con-
tacts, shall be a minimum, are avail-
able in several forms. The aim of
the designer of these switches is to
keep as small as possible the area of
the adjacent contacts, and usually
these are placed in such a way that
they are ‘“ edge-on >’ to one another.

The constructor, in order to secure
the full advantage of this arrange-
ment, should see that the wiring to
the switch is disposed so as not to in-
crease unduly the capacity between
the contact points. The wires should
therefore be arranged so that they do
not run parallel as they lead away
from the switch. It will often be
necessary to lay out the receiver with
the switch as the most important point
of the design, and to place the re-
mainder of the components in posi-
tions which will allow of a satisfactery,
scheme of wiring,.
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One of the most interesting features of the great
Radio Exhibition, which opens at Olympia on
September the 4th, will be, without doubt, the
reproduction of the 2 LO Studio. During the
run of the Exhibition, broadcasting will be done by
the B.B.C, from this studio, so that you may actually
see your favourite artists before the microphone.

For the first time in the history of Bntish Radio 1t
has been possible to arrange an exhibition that will
be complete.  No British manufacturer of standing
but will be represented, so that within the New
Hall, Olympia, will be found everything that is
worth while in Radio.

All lovers of wireless should set aside at least one
day for a visit. Each exhibit 'will have something
of interest for them—something new, distinctive
or novel. The great strike demonstrated the fact
quite plainly that wireless—simplified as it is—is
still the eighth wonder of the world. You cannot
afford to be absent from its first really complete
manifestation,

THE NATIONAL

OLYMPIA

(LT L O T T e ey

10.30 A.M.TO 10 P.M.
ADMISSION
INCLUSIVE l/6

LR e oy

A few of the

COM PONE NTS

you’ll find at

STAND 74

National Radio Exhibition
OLYMPIA

“Utility" Push-Pull Switch

A switch of the push-pull type with the ad-
vantages of our well-known ** Utility ** switch.
Its extremely low capacity, smooth action
and perfect contact ensure {ughest efficiency.
One hole fixing, two-pole change over,

Price 4/6
“ Utility ” Micro - Dial

A handsome 4 Dial in which is incorporated
Slow Motion. mechanism for obtaining the
finest tuning of the Condenser. The Dial
itself gives coarse adjustment, the Knob fine
adjustment and the gear ratio is 80-1. The
movement is not limited and it cambe turmed
indefinitely, Backlash is entirely eliminated.
It can be fitted to all makes of condensers,

Price 7/6
“ Utility ” Jack and Plug

A Jack desnzned on the same principles as

our well-known *° Utility ”* Switch 'mg similar

to our Push-Pull Switch in size. Has many

advantages over the ordinary type of Jack on

account of its perfect rubbing contact and

fow self capacity. Ounly one type made
which will cover all nceds.

Prices : Jack 46, Plug 3/6

“Utility” Low Loss Condensers

Vernier Paitern.

This famous ‘‘ Utility ”’ Component has been

improved. All brass parts are nickel plated

pigtail connection from moving plates,

terminals and soldering tags are fitted, and

the centrce spindle rotates on ball bemngs

The Vernier pattern is fitted with a Micro-
Dial as illustrated above.

Prices from 13/-

See these ** Utility ™ Components and
many others of the famous ‘Utility’
range at Stand 74—or if you cannot get
there, ask for calalogue Your Jocal
dealer stocks *‘ Utility™ if he is a go-
ahead man, Ask him for Qa'uculurs

WILKINS &WRHGHT L=

KENYON ST.

BIRMINGHAM

In replying to advertisers, please mention THE WIRELESs CONSTRUCTOR. 1033
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Switches and Switching Methods—continued

Barrel Switches

A type of switch which is compact
and convenient to use, when a num-
ber of switching operations are to be
combined in the one component, is the
barrel switch. The barrel switch is
capable of earrying a large number of
contacts, the movable contacts being
spaced round the outside of an insu-
lating cylinder.  These, on rotation
of the barrel, make contact with fixed
springy contacts suitably arranged.
This type of switch is not in very
common use in this country, at any
rate not in its more complicated
forms, though various forms of it are
to be found employed as change-over
switches in sonfe of the small combincd
transmitters and reccivers used hy the
Services.

Economy in Space

It is usual to mount the switches on
the panel of a receiver, so that they
may be as haudy as possible in opera-
tion. At the same time, economy in
the panel space taken up by a com-
ponent is nearly always desirable.
For this reason, among others, the
¢ push-pull >’ type of switch has been
evolved. The push-pull switch consists
essentially of an insulating rod carry-
ing one or more metal contacts,
usually in the form of metal rings.

Other individually insulated contacts
projecting from the body of the switch
1s so placed that the contact between
them and the rings is made or broken
when the knob of the switch is pushed

A detachable key for the main on-and-

off switch enables the owner to be in

complete control of the operation of
his receiver.

in or pulled out. By suitable arrange-
ment and connection of the contacts,
a number of operations may be per-
formed by the omne switch. These
switches may readily be constructed to
have low self-capacity values between
the contacts.

Stud Switches
For coil tapping and similar uses the

stud switch is a convenient type. The
spindle and contact arm of a stud
switch are illustrated in one of the
photographs accompanying this article.
The bearing of the spindle is an im-
portant part of the switch, since an
easy running yet steady bearing will
contribute largely to freedom from
trouble in the switch. Care has to be
taken, too, that the heads of the studs
present a smooth and level surface for
the passage of the contact arm. To
avoid the presence of undesirable
capacity between the studs™it is advis-
able to usé one nut only to secure each
stud in the panel, and to solder the
connections to the ends of the studs.
An even better method is to tap holes
in the panel and to screw the studs
in position, so that there is the widest
possible clearance between them.

A Safety Device

The simplest type of on-and-off
switch, such as is used for switching
on and off the filament current for
the valves, lends itself to the addition
of a simple device which is useful when
it is desirable to keep meddling hands
from interfering with the receiver.
This takes the form of a detachable
key, without which the switch cannot
be operated; one of these switches is
illustrated on this page.

DESIGNED

So that the countless experi-
menters who invariably prefer
to use J.B. Condensers in all
their receivers may incorporate
them in the ** Elstree Six,” we
annotince the introduction of
.0005 J.B. lowloss
twin condenser.

SPECIFICALLY FOR
BUILDERS OF THE “ELSTREE SIX”

The design adheres to the type
here illustrated (.02 ohms loss
at a million cyeles certified
by the M.P.C))
the other essential features
which characterise the J.B. to
give the utmost
tuning efficlency.

n addition to

38 ¢
g ,lb’(‘ 5Anu
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E-0001 - 12/~
i (Pat. No.
i 246000].

J.B. low loss Twin Condenser for the ‘¢ Elstree Six '’

Yu$§ton

SUPER COILS

Are totallf' enclosed in moulded Bakelite
cases giving great mechanical strength,
without impairing their efficiency.

The coils have been so constructed that
the centres are always in alignment when
two or motre are used, thereby securing

"""""""" maximum resuits from their magnetic deld.
All conncctions are soldered, so as to give constant
able electrical continuity throughout.
A loose plug is provided so that the winding of the
from coils-can be reversed if so desired.
all Prices :—28, 35, 40, 26 each; so, 60, 3/~ each; 73, 100
CRAN iy Dealers | 150, 3/6 each ; 175, 200, 4/~ each; 250, 300, 4/6 each.
N FINSTON MANUFACTURING CO., LTD.,
7. B.LOW 45, HORSEFERRY ROAD, WESTMINSTER, LONDON, S.W.1.
LOSS. ‘ Parrs Ad
001 - 18/-i
00075 « 11/9; | (gl N
10005 - 10/6 ]
0003 - 9/-}
00035 - 8/9
Gt © 84 S S
ULTRA LOW LOSS

Straight Line Frequency
Condenser.

Pat. Nos.

241805 and Cone Bearings, Braced Vanes, Positive
246009 Collector.  A'Real Precision job.

Condenser only ,0003uF.—,0005uF, 9'=
Condenser with plain Dial

Standard }* Dia. Shaft.
SEND FOR CATALOGUE AND
DESCRIPTIVE LITERATURE

.0005 mfd. 21/~ each; £4 for the set of four.

v

8.POLAND ST-OXFORD S"/&

LONDON - \W, |
{First Floor)

Agents for Holland * Radio Beurs, Papestraat 8, Sgavenhaye, Hague, Holland.

OF COMPLETE FORMO RANGE

THE FORMO COMPANY,
Crown Works, Cricklewood, N.W.2,
*Phone : Hamp, 1787,
Manchester: Mr. J. B. Levee, 23, Hartley

. Street, Levenshulme,
Phone : Heaton Moor 475,
See page 104l for Formo
ransformer,

GEF.RARD 74i4
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““the best English fixed
condenser in the Country”

Smooth movement

%

= '—C:Y/h‘ R
A4S

The principal features of the * Cosmos " Filament
Rheostat are its sturdy construction and reliable,
smooth movement. The contact arm cannot easily
be damaged, having its movement on the inner side
of a porcelain bobbin, which carries the windings.
Cther pleasing features of this Precision Rheostat are
the handsome knob and dial, ONE HOLE fixing,

and the small space it occupies.

]
i
| Such is the opinion of 2 London Wireless firm after
subjecting the “"Cosmos " Permacon to a nigid test
| for insulation and capacity.
The ** Cosmos ™ Permacon is an ideal fixed con-
l denser, being light in weight, of guaranteed accurate
I capacity, and‘ hqvmg the lowest possible losses.
The duelectnic is mica and each condenser is tested
Made in four types, two of which are double ] at 500 volts during inspection.  Nickel plated cases
I

TSR

S S,
RS

wound for DULL or BRIGHT V alves and one give them a particularly neat appearance. Prices
a Potentiometer, the prices are as follows >— are as follows :—

IR
R 7 22N a

WAl e . e e e

A Description | Ohms | Current | ‘PRICE T e 4 e e g R S
/s =N ‘003 . (with clip for grid leak) .. .0 11 178
2 Single Wound | 60 {10 amp. | 4 6 D N e | it
{ Double . 20 Y 5 0 '8(‘)5 L) s /8
oY C - ki -4 S By b o a0 % 3/9
\ E&:Elfm o 338 2_~" 2 g 2 COSMOS ™ GRID LEAKS are uiform and permancas

1, 1, 2 and 3 megohms o K ‘each 1/6

G

=y
*,

Ask for copy of the * Cosmos?®” Components Leaflet.

METRO-VICK SUPPLIES, LTD.

(Proprietors : Metropolitan-Vickers Electrical Co., Ltd.),
Metro-Vick House, 145, Charing Cross Road, London, W.C.2
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Pleasing

“uality Five’’

. September, 1926

music from distant

stations by following this design

As this list of principal contents
shows, this issue of MODERN
WIRELESS contains something

of interest to everyone.

The * Quality Five.”
By John W. Barber.
The *¢ All-Earope ** hperhehrndyno
By Percy W Harris, M.IR.E.
a Pr Listener,

Tho “ Holiday Two."
By John Underdown.
Improving Your Aerial.
G. P. Kendall, B.Se.
Nentralising Faots and Fnllucnes
E. M. Mason.
Phenomenal Success of * Elstres Six.”
Thc “Bcreened-Coil Thres.”
By J. H, Reyner, B.Sec. (Hom)
I.E.E.
Elstree’s Fame Extends.
Short-ano Transmission Under Difficulties.
. D. Hort, B.A. (6H
Balluting Resistors for Filament Control.
By the Staff of the Radio-Press Labora~
torfes.
Further Developments at Elstree.
A Novel * Change-Over " Crysta! Set.

By D. J. 8. Haritt. B.Se.
How to Use the Screened Coil,

By J. H. Reyner, B.Se. (Hom)
1.1.E.E.
Vital Problems in Snperhoterodvua Design,

By 0. P. Allinson, &.M.L.R.E.

URE musical reproduction is obtainable from many

distant stations in addition to that from the local

station by carefully following Mr. John W. Barber's
mstructlons in the construction and operatlon of this
receiver. Although incorporating many points in design
favoured by the experimentgr, the * Quality Five”
makes a very suitable family receiver.

For the convenience of those who reside in close
proximity to their local station the wavetrap is included
as an integral part of the set. Three stages of resistance
capacity couple the low-frequency amplifying valves—
the H.F. valve being neutralised.

Mr. Percy W. Harnis, M.I.R.E., writes in the August
issue further hints upon the operation of the ‘All-~
Europe” Superheterodyne, the full and first description
of which appeared in the previous number. Details are
given in this second article concerning the use of various
Superheterodyne Intermediate Transformers with but
little alteration to the layout.

Further interesting notes appear upon the * Elstree
Six,” containing helpful suggestions regarding such
important components as suitable valves for the different
stages.

Remember to buy your copy to-day

The

AUGUST ISSUE

Now on Sale

One Shilling

Read about the Phenomenal Success of the

@ Obtainable from all News- 5
\ =) agents, Booksellers, or :
Bookstalls, or direct from
o of <
Wﬁr eless

the Publishers.
RADIO PRESS LTD.

Subscription Rates 15/- per
annum (13/6 per. annum
BUSH HOUSE, .STRAND,
LONDON, W.C.2

Canada & Newfoundland).
Lesser periods pro rata.
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For ““ The Wireless Constructor’

Tags and Terminals

ESSRS. EASTICK & SONS have
submitted to us for test and
report a number of their spade pin
tags, plugs, sockets and terminals.
The terminals are of a special type,
enabling either pin type or spade tags
to be utilised. They have a coloured
indicating disc on the top, which not
only shows the polarity but the func-
tion of the termmal. A 2 B.A. clear-

ance hole is required for mounting

Messrs, Eastick & Sons’ tags and ter-
minals are available in several differ-
ent forms.,

these terminals, while the end of the
shank is split, which enables wires to
be fixed to the terminal without the
necessity for soldering, a lock nut
being all that is required.

The spade and pin tags are intended
for finishing off flexible leads, these
being soldered into hollow metal
shanks. One of the spade tags is pro-
vided with a small spring chuck, b
means of which leads may be gripped,
and so obviating the necessity for
actual soldering.

The plugs and sockets are provided
with coloured insulating sleeves, and a
special fitting is also supplied, consist-
ing of two plugs linked together by
means of a short strip of insulating
material. The same method is em-
ployed to hold two sockets together,
both pins and sockets being provided
with coloured insulating bushes or
sleeves of different colours, thus
.enabling the plugs to be inserted into
the sockets having the correct polarity.

All these components are highly

RApparat

Tae WiIRELESS CONSTRUCTOR

finished, and can.be recommended as
being of use to the amateur.

High-Tension Accumulator

ESSRS. THE TUNGSTONE
ACCUMULATOR CO., LTD.,
have sent to us one of their standard
60-volt  3-ampere-hour high-tension
batteries.  This battery is contained
in a polished teak box. Considering
the capacity of this accumulator, it
is not only reasonable in its dimen-
sions, but also in its weight. The size
of the container is § in. high, 91 in.
wide and 12 in. long, while the weight
of the complete battery with acid s
just under 26 1b.

The battery is sent out with its first
charge, but in a dry condition. On
receipt the battery was filled with
acid, and given a further charge, and
then left to stand for two months,
after whicli the voltage was found to
be 63 volts. It was then put into use,
and a heavy current taken from it,
and it was alse short-circuited on
several occasions. It was then kept in
use for about twe months, current
being taken from it at rates varying
from 12 to 30 milliamps. At the end

| of this period it showed a voltage of

53 volts overall, and even then did not
show any serious voltage drop when
under load.

This battery is of robust comstruc-
tion and reliable in use, while a great
convenience is afforded by the pro-
vision of inter-cell tappings, by means

. of which it can be tapped off -every

2 volts. Further, a perforated :nsu-
lating sheet which slides into two
grooves above the cells is marked with
the voltage of each tapping.

“Excelsior ”” Valve Holder

ESSRS. THE EXCELSIOR

MOTOR CO. have sent us for

test and report one of their Excelsior
valve holders.

This instrument consists of an insu-
lating shell having a flange by means
of which the component may be
mounted. The valve sockets arc com-
posed of bent strips of metal, which
press tightly against the outside of
the valve legs. The construction of the
holder eliminates the presence of any
solid dielectric between the valve legs,
so that the capacity of the valve holder
is reduced to an absolute minimum.
The bent metal strips which form the
valve sockets are continued through

1037

at our Elstree Laboratories.

the moulded material of the holder so
as to form long soldering tags.

Three nuts and bolts are provided
for fixing this holder to the panel, but
it may be mounted on the basebdard
if desired.

It was found on test that the method
of construction of this valve holder
ensured a very easy fit for the valve,
while at the same time the sprin
tension of the socket ensured a goo
electrical contact with each -leg. In

Low self-capacity is a feature of the
““ Excelsior *’ valve holder.

soldering connections to the tags these
are sufficiently long to render it almost
impossible to do any damage to the
moulded material through heating.
This valve holder appears to be par-
ticularly efficient. from an electrical
point of view. It is also quite satis-
factory for general use, except that 1t

_ would not appear to be advisable to

use the valve holder vertically so that
the valve is in a horizontal poesition, -
since it might then be possible for the
valve to be shaken from its holder by
vibration.

This valve holder can. be recom-
mended for general experimental and
constructional work.

L.T. Accumulator

ESSRS. THE HART ACCUMU-
LATOR CO., LTD., have sent
us one of their ‘ Enduro” accumu-
lators for test and report. This
accumulator is contained in a stout
glass. case, the glass top being sealed
in by means of pitch. Two heavily
insulated terminals are provided for
making connections, the polarity of
these being indicated.

This accumulator was given a
thorough charge until gas was being
freely evolved from both sets of plates,
and on examination the colours of
these plates were found to be exceed-
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Apparatus Tested—continued

ingly satisfactory. The accumulator
was then discharged at a rate of 1
anipere, and, though the capacity of
this accumulator was only given as 10
actual ampere-hours, a total capacity
in excess of this was obtained. At the
end of 22 hours the rate of discharge
had dropped to .25 amps.; the colour
of the plates, however, showed the
cell to be in good condition.

Ample space is provided below the
plates for the reception of any sedi-
ment which may flake away from the
plates, while the accumulator is ex-
ceedingly well constructed, though per-
haps, in view of its capacity, it is a
trifie on the bulky side. This accu-
mulator can be thoroughly recom-
mended. where a robust battery of low
capacity is required.

Cantophone Tuner

ESSRS. THE CANTOPHONE
WIRELESS CO. have sent us

for test and report one of their tuners.
The design of this instrument is novel
in that the tuner unit eomprises a
reaction control in each case, the whale
being interchangeable so as to cover
various ranges. Three ranges are

supplied, which cover the waveleagth
bands between 70 and 2,000 metres,

ange 2
CANTOPHONE TUNER
Pat Agp for.

-
-

~
3
k. fhe Canto-
phone Tuner
No. 2 was
found to tune
from 220 to

750 metres
approximately.

the one actually submitted for test

being No. 2, which covers 220 to 780

metres. Further, a direct calibration
scale is provided for use with a par-°
ticular make of variable condenser.
If a different make is msed, of course,
the calibration does not quite hold,
although it is fairly approximate.
When placed on. test in the aerial,
circuit it was found that the tuning
range of this component was approxi-
mately from 220 to 750 metres, while
the reaction control was found to be

. perfectly smooth when correct values

of H.T. and L.T. were employed. The
signal strength from distant stations
was found to be normal, while a
satisfactory degree of selectivity was
obtained in view of the fact that no
stage of H.F. was employed.

The instrument is well finished and
robustly constructed. It is intended
for mounting behind the panel, and it
is only necessary to drill one hole for
the reaction control. Connections are
made to the tuner portion of the
instrument by means of soldering tags,
while two flexible leads finished with
metal eyelets are provided for the
connections to the reaction coil. This
instrument can be recommended for
use.

—supreme in praclice

for Neutrodyne and Super-Het

The@olvern Selector Low Loss, Reading to
143,600th capacity.

Capaeity ‘0006 mfd. £1 1s, - « -0003 mfd. £1

Type F. without gear attachment.

Capacity ‘0005 mtd. 15s. 0d. 0003 mfd. 14s. 0d.

Ogpe hole fixing. Otlier capacities if required.

Descriptive folder upon request.

Colvern Independent Vernier - Price 25, 6d.
Ask your dealer also for the Colvern Low Loss
Coil Former - o By Price 6s. 0d,

In this advertise-
ment we printa
letter of remark-
able interest : —

Jmé— Qak or Mahogany Cabi-

nets of Artcraft design

S

Cabinets

and construction are a

*“ Popular ; .
. credit to the set you build

Type ”

Sizes of “Artcraft Popular Type ” Cabinets

" Pricein | Pricein
l‘nnelSlzeDepthl o:ekn M;:f,g_

10 x 8x6 8/0 12/0
12x10x8 12/0 16/0
14 X 10 X8 14/0 19,0

** { consider your Selector
to be the only Varisble
Condenser which s suit-
able for the ‘Split Coil
Neutrodyne * Circuits,
OTH the rotor an
stator are at High Fre-
quency potential and
with most Condensers
is means that hand
capacity effects are so
troublesome as to make
the circuit ‘not worth
while.” I find, however,
that your Selector—even
in this circuit—is quite
free of hand capacity.’”

A Dua! 3elector Con-
denser for the Elstree
Six, Price £8 Set of
Four (32,6 each).

Connecting Bar and
additional support for
Converting 2 Selectors
into Dual Selector, §/-.

CollinsonPrecisionScrew;
Walthamstow, London, E, 17,
Provost Works, Macdonald Rd,

Telephonc—Walthamstow 532,

Send for
Illustrated
Brochure

156, CHERRY ORCHARD RD., CROYDON

Bascboards Free. Hinged Lids 1/8 extra.
Prices include packing, carriage and in-
surance to any etation in England and
Wales. Prompt delivery guaranteed,

The ARTCRAFT Co.

Parr's Ad. g

AT Y

Y

>
Shrouded Popular 1 5/ 6
T—

The L.F. TRANSFORMERS

that give maximum volume
withcut distortion.
Ratios 5—1 and 3—1.

Other Types :—
Standard Open .....qoee. 19/
TELSEN “ ACE Ve .. 0u.e 9/8

Guazanteed (all models) for 12 months,

TELSEN ELECTRIC CO.,
207, Aston Road, Birmingham,
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Apparatus Tested—continued

Combined Earthing SWitch and
Lead-In Tube

E have received a combined earth-

ing switch and lead-in tube

which is manufactured by Messrs. J.

Webb, of 35, Claremont Grove, Dids-
bury, Manchester.

The switch is operated from inside
the house, a diagram showing the
necessary connections being printed on
the carton containing the combined

The switch of Messrs.J. Webb’s earth-
ing switch and lead-in tube is operated
from inside the house, the tube being
mounted in a hole in the window frame.

instrument. The accessory is fairly
simple to fix, it being, of course, neces-
sary to make a hole in the window
frame to lcad into the house.

The component submitted consists
of a length of brass rod covered by
insulating material. About a quarter
of the way down the tube is a round
flange of metal, by means of which this
tube is screwed into position. One end
carries a siate covering as a means of
insulation, and under this the arrange-
ment for earthing the aerial is pro-
vided for, so that when the knob is
pulled outwards the outside aerial is
connected direct to earth outside the
house. This is done by means of a
brass collar fitting into a brass socket,
thus making a direct eonnection to
earth, at the same time short-circuit-
ing the brasswork carrying the aerial
terminal to the set.

The component is well mamifactured
and can be strongly recommended.

Accumulator Reviver

R. SKADDER has submitted to

us for test at our Elstree Labo-

ratories a sample of a liquid for re-

viving accumulators which have sul-

phated through over-loading or other
causes.

Two distindt claims are made for
the fluid Submitted: (1) That it will
revive spoilt accumulators so long as
the plates are not badly buckled or
shorted, and (2) that it will also serve
partly to charge an accumulator in
the sense that the charging current
need be passed for a much shorter time
if the liquid has been used ine con-
Junction with complete replacement of
the ordinary acid.

Two old 2-volt accumulators of 105-
ampere-hour capacity were selected
which through considerable overload
on a motor starter had sulphated
badly. After the addition of the liquid
under test the voltage of these accu-
mulators rose from alinost zero to 0.8
volts and 1.4 volts respectively.” After

charging for 20 minutes at 6 amps. the
voltage rose to 2.1 and 2.2 volts respec-
tively.

On discharge at 6 amps. both accu-
mulators went down in 20 minutes, so
that there appeared to be no improve-
ment brought about by the electrolyte.

Both  aecumulators were then
charged at 4 amps. for 7 hours. At
the end-of that time they werc dis-
charged at the rate of 3.8 amps. One
accumulator was found to last 5% hours
and the other 64 hours. Both accumu-
lators were then given a full charge,
and were found to behave as if fully
restored. The reduction of the sul-
phating was also very evident.

Although the tests we have made
do not indicate that the liquid gives
a partial charge as claimed, yet it
would appear to be very useful as a
restorative for accumulators which
have been given up as hopeless.

“ Smoothac ”” Helical Contact
Rheostat

NEW type of rheostat has recently

been placed on the market by

Messrs. A. W. Stapleton, of Lorrimore
Street, London, S.E.17.

This component consists of a piece
of polished ebonite rod, cylindrical in
shape, and wound round this rod is the
resistance wire. A rather ingenious
method of varying the resistance is
incorporated in the component. A
strip of No. 16 gauge wire is wound

In the ‘“Smootha:” helical contact

rheostat the contact arm is fixed, varia-

tion of resistance being carried out by
rotating the bobbin.

round the rod first, making one com-
plete rotation in the whole length of
the rod. The actual resistance wire is
wound over this so that a small por-
tion of every turn projects above the
remainder. .\ springy piece of metal
is provided for making contact as the
bobbin is rotated, and thus the neces-
sary variation in the resistance can be
obtained. Two terminals are provided
for 1naking connection, and it is fitted
with a well-mapufactured knob and
dial which are pleasing in appearance.

When tested at Elstrece at full re-
sistance it was found to measure 34
ohms, and we can recommend this
component to our readers.

1039

Shock Absorbers

E have received a set of Absorboa
from Messrs. Eddystone for test
and report.

These accessories, which are intended
to he fixed underneath a set so as to
protect it from shock and vibration,
are made in two sizes. A half-sphere

of Sorbo rubber is carried in a small
metal cap which may be fixed to the
underside of the receiver by means of
a wood screw. One of these ahsorbers
is fixed to each corner, this operation

Absorbos may be fitted to the receiver
by removing the hemisphere of Sorbo
rubber.

being done without - difficulty. Not
only does the resilience of the rubber
insulate the set from jars, but it also
enables the receiver to be stood upon
a polished surface without risk of
scratching it. These absorbers .are a
novel and useful accessory and will,
no doubt, commnvend themselves to
many people.

Rheostat

N ESSRS. THE ORMOND ENGI-

NEERING CO. haye submitted
to us for test two samples of their
No. 4 rheostat, one of 6 ohms for
bright-emitter valves, and one of 30
ohms for dull-emitter valves.

The resistance elements of these
rheostats are wound on fibre formers
about 2} in, in diameter. A contact
arm which can be rotated by means of
a moulded knob provides the coarse
adjustment. A fine adjustment is also
provided by a subsidiary contact arm
which slides on a single turn of resist-
ance wire wound on a small insulating
former within the larger former.

Terminals and soldering tags are
provided for this rheostat, together
with a pointer.

It was found on tests that the
resistances of these rheostats were of
approximately the rated values—
namely, 6 ohms and 30 ohms. On
passing current through them, it was
found that the dull-emitter rheostat
of the larger resistance would pass .2
of an ampere without undue heating,
but .8 of an ampere made the bright-
emitter rheostat rather warm.
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Resistance
A TRUE STORY

After all—the truth will out. Briefly,
that's the story of the Varley Anode Re-
sistance. We knew we had a perfectly
designed and constructed component,
and our advertisements kept telling the
Public just the truth. Some believed,
but the large majority refused to be
open to conviction. And then little by
little the Varley found its place in sets
constructed by the scientific research
laboratories of the leading Wireless
Journals, till eventually four of our
Resistances were used in the ‘‘ Elstree
Six.” What has been the result? To-
day everybody is talking about the
Varley, and already hundreds have lis-

tened to that wonderful purity of tone .

obtainable only with this form of Inter-
valve Coupling. All we claimed for the
Varley Anode Resistance has been more
than justified by the results obtained.
The Varley- Anode Resistances are non-
inductively wire-wound on the famcus
Varley Bi-Duplex system, with turns silk
separated, end we guarantee them to be
constant and absolutely unaffected by
atmospheric conditions.  Perfect design,
perfect construction, that’s the real
secret of the success of our Resistances.

60,000 80,000 end 100,000 ohms.
PRICE (gmsssi) - 7/6
PRICE (Z¥3ec™) - 6/-

Write for Leaflet.

Visit our Stand No, 36 at the Wireless Exhibition,
Olympia, Sept. 4 th-18th.

CONSTANT ALWAYS

THE VARLEY MAGNET CoO.,

Granville House, Arundel St. London, W.C.2
(Proprietors: Oliver Pell Control, Ltd.)
Telephone: City 8893,
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“TP S” CIRCUITS FOR THE EXPERIMENTER
(continued from page 1013)

direction can easily be carried out, and
will throw considerable light on the
action of the circuit.

Home-made Transformers

If it is not desired to use plug-in
coils, the two coils L, and L, may be
wound on a suitable ebonite tube. In
such cases about 30 turns of a 3-in.
former will be found satisfactory for
each coil, for a first trial. When the
circuit is functioning properly, the
effect of reducing the val‘:xe of the coil
L, may be tried, and it will usually
be found that the selectivity is im-
proved by this alteration.

Reducing the Primary

As the value of L, is reduced, the
number of turns on L, should be corre-
spondingly increased, in order that
the tuning of the circuit may remain
approximately the same as it was
before. It will usually be found that
the value of L, may be reduced quite
considerably before the signal strength
begins to fall off, and the selectivity
“iﬁ, of course, increase continuously
as this is done.

Good Signals

One of the advantages of this circunit
lies in the fact that the coil L,, which

pare the signal strength in the various
cases when the best conditions have
been obtained. The relative values of
L, and L, will require to be altered
considerably to suit different valves.

A Further Step

The circuit shown in Fig. 3 is a
development which may be built up
after the best combination of coils and
valves has been determined with the
aid of the simpler Fig. 2:circuit.

Here, in order to obtain the full
efficiency from the first valve, the
inter-electrode capacity of this valve
has been neutralised by connecting a
small condenser between the grids of
the first and second valves. To under-
stand the action of this connection it
is necessary to realise that the con-
denser C, is so large that it acts prac-
tically as a short circuit to the high-
frequency currents,

Neutralisation

The circuit then becomes in effect
a simple centre-tapped tuned-anode
arrangement, with the grid lead to the
second valve taken off from the oppo-
site end to the wusual. Obviously,
therefore, the points A and B are at
opposite high-frequency potentials, so
that the feed back through the valve
capacity is neutralised by that through

\ &

e g|tE
‘}dﬁ v =
ngg
-
Cc -
: 3
L,

00000000

= E

Fig. 3.—This circuit, a further development of that given in Fig. 2, in-
corporates a neutralised H.F. valve and a reaction coupling coil L4.

is effectively in the anode circuit of
the valve V,, can be reduced to quite
a small value without reducing the im-
pedance too much, so that the amplifi-
cation of the first valve (and conse-
quently the signal strength) is not
sacrificed in obtaining the selectivity.

Valves

How far this can be done depends
to a large extent on the valves in use.
The valve V, should be any suitable
detector valve, while that employed
for the first stage may be of a special
high-frequency type.

The higher the dmpedance of the
first valve the greater will be the selec-
tivity, when the correct value for L,
has been found. It is very interesting
to try the effect of different types of
valves im the first stage, and to com-

the neutralising condenser, when this
is properly adjusted.

Reaction

This circuit is also provided with a
reaction adjustment, by means of the
coil I,, whieh is coupled to L, in the
usual manner. In order to provide a
suitable path for the high-frequency
currents in the anode circuit of the
detector valve, it is desirable to shunt
the telephones with a small condenser,
shown in the diagram as C,. The
value of this should be about .0001.

As was mentioned previously, this
type of circuit possesses several advan-
tages and will provide interesting
material for experiment. With the
aid of plug-in coils and a three-way
coil holder some very interesting and
useful information may be obtained,

In veplying to advertisers, plese mention THE WIRELESS CONSTRUCTOR,
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ORTABLE sets have always suf-
fered rather cruel criticism by
those who have said of them, ¢ 1f

that is a portable set, then my gramo-
phone (or even piano) is also port-
able.” There will always be a section
of the radio public that considers wire-
less and weight to be inseparable,
until they have seen and experi-
mented with a set like ‘“ The Holiday
Two,” which is described by Mr. John
Underdown in the August issue of
Modern Wireless. This hittle set may
be carzied about with the greatest of
ease, and is intended for use with
telephones, one high-frequency stage
and a detector being employed. The
set may be used either with a frame
or -with a hastily-erected outdoor
aerial, and, since it is not intended
to give loud-speaker reproduction, it
does not need the heavy batteries

usually associated with power Tmplifi-
cation.

Pure Reproduction

In the same issue of Modern Wire-
less Mr. John W. Barber describes the
‘“ Quality Five,”” a set which he has
designed for pure reproduction.
Three resistance-coupled stages are
used, and, as there is one stage of

11

T

H.F. as welM as a wave-trap incor-
porated, selectivity and purity have
really been combined in one set.

Mr. Percy W. Harris describes
some slight alterations which may be"
made to his * All-Europe Superhetero-

N4 N7 X
% % %

Visitors to the
Elstree Labor-
atories for one
of the many
demonstra-
tions of the
‘“ Elstree Six.”

% #
dyne” which was described last
month, particularly the effects of |

changing the intermediate frequency
transformers.

In the August 7 issue of Wireless a
four-valve receiver is described by

G T

A PORTABLE SET FOR THE HOLIDAYS

I i e T T I T T U il

. as the
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Mr. W. Q. Kay, already well known

designer of the ‘' Davlow
Three ”’ in %ast month’s WIRELESS
Construeror, This receiver incor-
porates some of the newest principles,
and is particularly selective, a

“ Reinartz ’  detector following a
stage of tuned-anode H.F. amplifica-
tion. Two note-magnifiers are added,
so that the receiver is excellent both
for long-distance reception and as a
loud-speaker set.

“Not the ;
slightest trace of :
backlash,' — :
The Broadcaster - at

“ The price.ss
very reasonable :
Jor a first-class :
geared cosl : th
holder."—Popu- + ¥V

lar Wireless, by 9% 1.

* Backlash is
entirely  elimi- :
nated,”"— Wire- :
Jess Magassne,

after long use.

2eBesqensencsutasiiatacacanaresaernrnrnt

Fittedforout- : Jhy
side panel
mounting  or §
i for inside :
baseboard
ct mounting.

Co1l:
Holder

Pat. No. 193150.

THE PENTON ENGINEERING CO,,
15, Cromer Street, Gray’s Inn Road, London,

In replying to advertisers, please mention T WIRELESS CONSTRUCTOR.

”

to see

The ONLY PERFECT COIL HOLDER
Stand No. 5

at Olympia.

No Coil Holder can compare with the PENTON Type " A*
A its interlocking Helical Gears which make backlash
absolutely impossible and reduce the speed of the moving block
The patent locking device secures the moving block
rigidly in any position, and the adjustable metal bearing will
take up any wear of the gears which may become apparent

Moving Block Cannot Fall Back

et Extra long, anti-capacity handle
and special contact plugs.

POSITIVELY

NO BACK-LASH

For EASY WIRING-UP and BEST RESULTS, us®

“KRISGROS "

SOLDERING COMPLETELY SUPERSEDED !

GONNEGTORS

Ji

Send for List

Perfect Joints:

for wires up to 10 gauge. & - See ¢ Wireless
R pcT{= 16/1/26 (“Talk
v ™Y  on Wiring ™).

A ¢ Kriscros *’ f
and every purpose.

KRISCROS Co., 50, Gray’s Inn Road, LONDON, W.C.1

Simple: Quick: Easy.

Used and recom-
mended by Mr.

‘ ‘ﬁ' Percy Harris.
TypesH6 S6 T

or every thread, every component
From 1/- doz.
(Mail Order Dept.)

!

6/- |

of all good radio
dealers or direct :
from the E'
manufacturers. i

Other pats. pending.

W.C.1

I‘/G——‘R’_“
L‘\-,
A MONUMENT IN THE
MARCH OF PROGRESS.
The FORMO SHROUDED Trans-
former is. the universal favourite.
10/6 Made in Ratios 1-1,1-2,1-31-4 & 1-5
1-3 & 1-5 for 1st & 2nd Stages.

SEND FOR CATALOGUE AND DESCRIPTIVE
LITERATURE OF COMPLETE FORMO RANGE,

THE FORMO COMPANY,
CROWN WORKS, CRICKLEWOOD, N.W.2
*Phone : Hamp. 1787.
Manchester; Mr. J. B. Levee, 23, Hartley St.,
Levenshulme. ‘Phone : Heaton Moor, 475.

Bee page 1034 for Pormo

_,”,”llllm‘“”“'
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Thousands of
contented

Constructors

will testify to the
worth of the

PILOT SYSTEM

of Set Construction

HERE is no more sure way of building
your set than the “Pilot” way.
Briefly, it is just this. We supply the
complete kit of parts, Cabinet and Panel,
ready drilled and engraved. All you
have to do is to mount the parts on the
pane} and solder up connections. But
“Pilot " Service does nct end here, fdr
if you do not get perfect satisfaction,
retum your set to us. Our Service
Departrent will test it, and if the defect
is due to a faulty component, will replace
it without charge. If incorrect wiring
is the cause, we will gladly rectify it at
a small charge. Why not build this
fine One-Va]ve Receiver under this

safe “Pilot” way? .

A Screened Coil
Single Valve Receiver

Build it the Pilot
way and be sure of
satisfaction

Here are the parts for the above Receiver
described in this issue :=—

2 Jackson Low Loss Geared Conden-
sers, .0005 mid.

i ]ackscn el Condenser, 0003

1 Copex “Shroud it Base 80 5
| Reinartz Coil . .s
l Lissen HF, Choke
1 Benjamin Anhphomc Valve Holder
| Etherplus Filament Rheostat
1 Burne-Jones Tapped Trap Coil
1 Dubnheereg nd Leak .
,. Fixed Condenser, 0003 mfd.
1 Termlnal Strip 4in. X Zin. complete
4 Terminals
4 Muk [H] Terminals ..
Square Tinned Copper W |re,4 woodts:
supports for sub-panel; screws, etc,

I ot s -
oS¢

o OO0 COoCOOROCS M
[y
e ON NN OOoNE

D WS oMW oocoo O-n-

cZ"

| ** Red Triangle "’ Ebonite Panel, 10 X 7
% {in., dnlled and engrave

i* Red Tnung " Ebonite Sub-Panel,

7 X 5 X 4in,, drilled .

1 Polished Muhogany Cnbmct wntb
baseboard . .£1 10
When =a complete kit ot parts is ordered,

(I[. together with the pane), a Marconi Boy:\lty
at the rate of 12/6 per valve is payable.

PILOT SERVICE

ensures satisfaction

HE splendld 56-page illustrated
« Pllot '’ Manual, containing full

W oo o
¢ © o™

constructional details for building many

fine sets, will be sent post free upon

receipt of sixpence in stamps. Write
for it to-day:

PETO-SCOTT Co. Ltd.

Head Office, Mail Order and Showrooms:
77, City Road, LONDON, E.C.1.
Branches :—LONDON--62, High Holborn, W.0.1.

WALTHAMSTOW—230, Wood St. PLYMOUTH—4,
Bank of England P1. LIVERPOOL—4, Manchester §t.

- aus
-—
P.8. 5487.
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% NEWS IN g
% ADVERTISEMENTS %
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THE following ‘short items are
taken  from  advertisements

appe'trmg elsewhere in this
issue :

The Tgranic Electric Co., Ltd have
recently published a new catalogue,
and will be pleased te forward it,
together with short leaflets on
“Lshort-w rave Reception,”’ the ‘‘ Multi-
circuit Folder,” and ‘‘ Jack Switch-
ing Diagrams. Z

* ok #
The newest Oldham H.T. accumu-

lator costs 10d. per volt, and is built
in umts “like an e:\pandmg book-

case.’
¥ % %

The W, G. Pye variable condenser
incorporates a slow-motion control
with a ratio of 200:1.

% % ¥

The Collinson Precision Screw Co.
are now supplying special Dual Con-
densers suitable for wuse in the
‘¢ Elstree Six.”’

LA

The new Efesca ¢ Variform ”’ L.F.
transformer has a provision for
variable magnetic coupling and an
interchangeable primary winding.

%@ b@@@@@@@@@@@@@@@%
% THE AN(' ~O-AMERICAN %
& A @
BHHERDOBPHPBDBBDBBD

Sir,—After having seen several re-
ports of the Anglo-American Six ’
receiver in your journal, I thought
you 'would like to hear of the results
I obtain from my receiver.

First, I would like to say that this
receiver dis by far the best I have con-
structed, both for quality and disbance
of receptlon

The stations I have received are as
follows: —All the B.B.C. main sta-
tions, Radio Toulouse, Berne, Ham-
burg, Munich, Munstefr Rome,
Madrld Ecole Supeneur, Prague and
Vienna—these all at full strength on
a Baby Sterling loud-speaker.

On the ’phones I have had Stock-
holm, Milan, and many other stations,
mcludumr most of the B.B.C. relay
statlons, from several of which I have
been unable to obtain the call signs.—
Yours faithfully,

SrANLEY PAPLETT.

Watford.

September, 1926

Gives wonderfulvolume
with full beauty of tone.

The Watmel Auto-Choks haa an astonishing power ot
nmplmcauon With its heip, even the quietest *“ stago
aside ** comes through c]early. and for purity of tona

it is alled by any transformer e reason
Is the patent core and specially bul:mced windings.

Complete with Condenser and
Pnce 18/6 fixed resistance. Bright parts

heavily nickelled. Write tor
booklet~—~describing the Watmel Auto-Choke.

The WATMEL WIRELESS Co., Ltd.,
332A, Goswell Road, LONDON, E.C.1,
Telephons : 7990, Clerkenwell.

Lancashire and Cheshire Rmeaenlauva:
Mr. J. B. LEVE
23, Hartley Strcet, Levemhnlme, MANCHESTER.

Telephone : 475 Heaton Moor.
EASY We supply, by easy payments,
components, accessoriesand sets,
PAYMENTS Any make. 10% down, balance
spread over one_year. Send list
of requirements to LONDON RADIO SUPPLY CO.,
11,. Oat Lane, London E.C.2. ‘Phcne, City 1977,

WHY NOT MAKE YOUR HOBBY
YOUR PROFESSION ?

The Marine Wiraless Hervice offers good
prospects to Youths' and Young Men 18 to 25.

Apply for Prospectus, LONDON RADIO COLLEGE LTD.
Stafford House, $2-3, High Street, Brentford.

Valaes [lefraired

AS COOD AS NEWH

\ {Except Weco, B.P.'s, and low capnclty
tyres). Minimum D.E. Current

amps when repaired.

‘s‘ ALL BRIGHT & DULL EMITTERS

Listed at less than 10/,
MINIMUM CHARGE - - &/-
VA Lco LID., Dept. €., ¥abor
Grove Wim bledon. 8. W

W

PICKETTS CABINETS
For every Wireless Constructor,
- From 1,8 1o £5.
Lists (W.C.) Free:
PICKETTS CABINET WORKS, Bex!ley-Heath

AGENT to sell cheapest and
safest non - pumping
petrolgas lamp ; good income earned convert-

ing paraffin lamps into 150 ¢.p. Titus Light,
TITUS, Kingston, BRIGHTON,

ALL GOODS BENT POST FREE,
VALVES

Radio Micro Special, 3 volt 06 ...

Radio Micro Power, 3.5 volt .3 ,..

7/- each
9/8 each

Radio M.R. .3, 3 volt.06, new type 6/« each

BATTERIES
Polo Guarantecd 6o volt, 3 volt tappings T/9 each
Write for Trade List to: BISHOPSGATE ELECTRIC
SUPPLY CO., 180, Bishopsgate, LONDON, E.0.2.

, please mention THE WIRELESS CONSTRUCTOR.,
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Professor L. A. Hazeltine

writes on ‘““The Limits of Selectivity’’

N Tuesday, August 17th, a special number of WIRELESS
will be published containing a striking article by the
famous American Inventor, Professor L. A. Hazeltine.

| Every wireless enthusiast should read this informative article;
it will mark one of the milestones in the history of the

NEW WIRELESS. £
i
This Special Neutrodyne numlfy ¥ ij contain also two other
valuable articles, “ What is Neatrat ;5" by ).H.Reyner, B.Sc.
(Hons.),A.C.G.I, D.I.C, AM.LEE., ,nd * Faults m Neutrodyne

Receivers,” by John Underdown.

L3

Mr. A. Johnson-Randal] will gi\ve fu]l,"information for building
** A Four Valve Ten-Guinea Neutx‘qt’x‘;lne," while G. P, Kandall,
B.Sc., will describe under the title of *“Build a Neutrodapter™ how
to make a novel Neutrodyne Urit to precede any standard
Detector Valve Receiver. =

The Neutrodyne will be the popular receiver for the future
—get to know more by reading about it in the special
issue of WIRELESS published on August 17th.

Obtainable from all ; g

Newsagents, Book-
Be sure you stalls and Book-

buy your copy. scllers,or divect from
| il h[ A the Publishers,

t w eip : JA Radio Press, Ltd.,
you to make Nt Bush House,Strand,

- London, W.C.2.
wireless a e Subscription Rates,

13/- pey annum
greater pleasure throughout theworld.

‘:q\’:w.;mm-- P e \
\ Vo A ¢|||") N/ia\4
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Graham (Alfred) & Co. .. Y34 -
WIXEwWESS
{ A HOME FOR YOUR WIRELESS SET Capable, o s .' with spare time who P
b WIS) su 1
A Pherch i RS e o
are DUSTPROOF of Setose Peastieal k! e Soader o live '
Y ét and Aetial, a.-1ouse er or live By specialists skilled
and house the whole with parents, and » able to give refcrences ; in every form of accurate
apparatus, leaving no and intricate coil winding,

: g tate age fud ‘rience. Address Dept. 22
parts to be interiered RENERAL “RALMO COMPANY LIMITED,
with. Al you do is

UNLOCK and TUNE IN,

QENERAL RAD

Headphones, Loud Speakers and Transformers
rewound, remagnetiszd, and reconditioned

EQUAL TO NEW
and returned ' the same day on C.O.D. system,
The un!ollclled opmlon of one of our many
satisfied clients all I can say s, they arc
better than when ncw,
VARLEY Munet Co, 4

l Radio House, R@gmt Street, LONDON, W.1,

}Made on mass produc-
tion lines, hence the
low price. Provision
is made to take panels
' from 16X 7 up to 30X
18in.

Trom £3 15 6
Write $o-day for descrip-
Carriage paid and packed free tive pampblet and sugges-

|

|

l ST I FLE WRE zs:-r-f EACOETS
Wy ey -\ %

!

“England and Wales, uonls for ndxpu?; your
rece r Ol
Money returued if not Standard Cr.b;;.;g:s‘ln =
satisfled. lnumediate Delivery.

MAKERIMPORT Co. 330'ci'5;. Liveapoot,

Propristors
Oliver Pell
Dantrol Lid,

FREE BLUEPRINT SERVICE

COUPON

Wireless Constructor. Vol. II. No. 11, Sept.,

COUPON

Questions and Answers

This Coupon must be accompanied with a
2/6 P.O. and Stamped Addressed Envelope.

“WIRELESS CONSTRUCTOR”’

September, 1926,

1926

This coupon entitles the reader to one back-of-
panel blueprint of any set described in the above
1ssue, and must accompany each postal application.
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